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Chapter 1 General

1.1 Overview

This standard specn’les the radio section interface of the telecommunication system used for digital
multichannel access system in'the 800 MHz and 1.5GHz frequency bands (hereinafter, in this’ Part 2‘_
“Digital JSMR System”).

This systerm specifies the land mobile telecommunication specified in accordance with article 49-7-2
of the Japanese Radio Facility Regulation (“_M_us_el} Sets_ub_i Kisoku™).

The general term of the system in both Part 1 and Part 2 of thzs standard is called "Digital MCA
system".

1.2 Scope of the Standard

This dzgital JSMR system consasts of a base stauon moblle statxons, and control stations. This
standard spemfles the Tadio section interface of the digital ISMR system as indicated in Fig. 1.2-1

Anterna K?
\ <7 _—
1Y PsTN/other | Mobile Station
network

) TN Base

Station 7 Antemna
TV fnterzone
- ...1;'1?.1(.1.“3?8.... Control Station

Specified Point

Fig.1.2.1 Configuration of the Digital ISMR Land Mobile Communication System

1.3 Principles for Standardization

This standard specifies the following items, considering coexistence and mutual connectivity of the
systems.

(A) The descriptions of Chapter 3 “Specification of Radio Equipment”
(B) Next specifications

« Essential specifications to perform basic connection and basic services
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» Optional specifications, such as protocols, which will be able to be selected and which are
next importance to the above essential spec1ficat10ns

, In addition, future expandability and flexibility of the selections are taken into account. Careful
consideration should be taken, as well, not to hamper non-standardized specifications.

The followmg rules apply to the unused mformauon clcments in Chapter 4 “Commumcatmn Control
System”.

Reserved  : Refer to the field or bit patiern reserved for the future expansion of this standar_d_.
Use is restricted to that specxﬁed in the thiS standard -
Reserved field must be transmitted with ‘0’s unless otherwise specified.

Option : Refer to the field or bit pattern; used arbitrarily.

Preparatory : The usage is the same as for “Option”. It is called “Preparatory” in the cases where the
- RCR standard necommends using an extensxon of a particular mformatlon element
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- Chapter 2 Outline of the System

2.1 System Configuration

The digital JSMR system consists of control stations, mobile stations (including portable stations),
and a base station. The basic communication occurs between a control station and a mobile station, or
between mobile stations using the base station.

A collection of control station(s) with mobile stations, or mobile stations only (hereinafter, Fleet),
_ among which communications occur, has its own unique identification code (Fleet ID). Al radio
stations in the fleet perform their communication on the radio channel specified by the base station
using MCA systein. s SR o '

The basic concept of the digital JSMR system is illu's'tr:aited inFig. 2.1-1.
lfmrn{:(s.l()ms).::- R -
T, Y WS

123456  Tx{Rx]jRx2

Fi/f clsisisisisy

R/f s
: s

w2
n

Station

Channel configuration
int the base station

C : Control channel
§ : Communication channel

 Service Area

Fig. 2.1-1 Basic Concept of the Digital JSMR System :

The digital ISMR system consists of a base station, control stations, and mobile stations. In Fig. 2.1-
1 the symbols (“A1”, “B2", etc.) represent each control station or mobile station. ‘The letters represent
a fleet ID; the numeric following represents an individual 1D within the fleet. The shaded parts
represent the radio stations carrying out the communication or radio channels in use, and the unshaded
parts represent radio stations in an idle state or radio channels not in use.

As shown on the left side of Fig. 2.1-1, the required frequency resource (Outbound carrier
frequency/Inbound carrier frequency : F1/£1, F2/f2, ~ Fn/fn) is assigned to the base station of the
digital JSMR system concerned, from the total frequency resource allocated for digital JSMR . The
control channel is assigned to a carrier frequency. A control station or a mobile station transmits a call
request to the base station via that control channel. The base stations then perform the call control
process on that request.
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The base station assigns one or more available channels,.from the assigned frequency resource to the
fleet where the requesting station beIongs In Fig, 2. 1-1, “Cch” represents the control channel, and
» “S2 - 3 ch” and “Sn - 5 ch” represent communication channels. The first number following ‘S’
represents a carrier number and the second number represents a slot number. ..o, oo

In the Fig. 2.1-2, The concept figure of multi-zone structure is shown. _The multi-zone structure with
handover funct}.on can be composed by connecting the plural base stanons via:the inter-zone. Imk Ime

T

. Base .| -
' Stat2mn

‘_.-'Fig.z'.l-z The (égi;cgpt.'Figix_g'e Multi-zone Structure of DlgitaEJSMRSystem e

2.1.1 Basic Cpnﬁgurétiqn_cf the System -

(1) Radio stations‘;'in the system

The bas1c d1g1ta1 JSMR system consists of one base statlon, multlple control. stations and mobile
stations, e s

(2) Structure of Radio'Chaninel” /" 7+ % v v
(A) Radlo Channeis
’I‘he radzo ‘channeéls used: for communications “include the .control channel and the
ERRRAE communlcauon channeI These channels are descnbed below SR s
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Tabie 2. 1 1 Physrcal Channel Type

Control channel - SE 'i*h:s isa physwa} channel to be used to control call connection.

Communication channel | This is the channel on which communication occurs after it is
assigned to a fleet {or a part of mobile stations and control stations
in a single fleet) by the base station. “Communication” includes
non-voice signal transmissions such as data, fax, etc..

However the radio channeis contam T DM/’I‘DMA in the dlgltal JSMR system, so that the
radio channel described does not have one-to-one correspondence with the radio carrier (as in
the analog JSMR system). In the TDM/TDMA system, the radio carrier is segmented into
frames at regular time intervals, then the frame is further divided into slots depending on the
number of multzplex Censequently, the radio channels are fonned -with the collection of slots
occupying the same posmon in successwe frames :

In the d1g1ta1 J SMR system a combmanon (one or more) of the control channels with multiple
communication channels (managed by the control charmels) forms a radio channel system. The
radio channel arrangement is ‘outlined below.

(a) Control Cha:_m_el _—

One control channel can consist of one or more slots in a frame on a single carrier. Multiple
control channels can be arranged either on a single carrier or on several different carriers.

(b) Communication Channel

Using a base station, the system ass1gns a communication channei to.a fleet-or to mobile
stations" and control stations in the fleet every time'a call is requested ‘Communication
includes not only normal voice signal transmission, but also non-voice SIgnal transmissions
such as data, FAX, etc.. In principle, the communication channel assigned by the base
station consists ‘of one slot ina frame; however it may also cons1st of multiple slots as
required. ‘

- The radio carrier'containing one or more control channels is defined as the control carrier,
while the radio carrier consisting of communication channels is the communication carrier.

B) Other channels for Communication

In the digital JSMR system, it is possible to link to the PSTN/PSDN/ISDN (provided by the
first-class telecommunications common carriers) at the base station or control station.

It is also possible to link to other base stations with a dedicated line or other means.
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(3) Equipment Configuration

A base station, a control st&uon and a mob:le statlon in the d1g1tal JSMR system include the radio
equipment, the adapter equipment; and the power supply eqmpment (as shown in- Fig 2.1-2 and
Fig 2.1-3, respectwely) '

‘Radio Equipment -

e R [ L Y
Equipment _ Transmitter-1
Monitoring Equipment Control Equipment
' ~ Memory Equipment )
__Supply | :
Wt_nor Generator o
. Transmitter-n [

N 4
e 4

Other network -
Interface Adapter _ Receiver-1

L L LI LTI T RS A

f.l

- mw e my i m e .

) PETN -z 3th er network)

. , B LR ORI RIS (RPN : Receiver-2 - ] | :‘ i
Interface Adapter

Lele L Lyg

L N L L TRy Ay

L2 X

e T L L S L I O Sy

Tnter-zone Link Line

Receiver-n rm

Fxg 2.1-2 Base Station Conﬁgurat:onef the Dlgltal JSMR System .

" Adapter ~ : - Anenna
Eqmpgnent > -} Control Equipment | ¥ Transmitter-n 1 P
; ... Memory :

gﬁ;’}ﬁ; |  Equipment Receiver-n

Fig.2.1-3 Mobile Station / Control Station / Configuration of the Digital JSMR System
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2.1.2 Offered Services

The services offered by the digital JSMR “system include basic services, optional services, and other
network interconnect services. The optional services and the other network interconnect services may

be offered, along with the basic services.

(1) Basic Services

(2) Optional Services

Transmission Voice communication Voice signal

conients Nonvoice communication Data, Video, Fax, etc,

Communication | Group call A Radio belonging to a fleet can transmit to all or

mode A part of radio stations in the same fleet.

Individual call A Radio belonging to 4 fleet can transmit to one

_ C of radio stations contained in the same fleet.

Connection Local call 1 a call at a single base station

mode Inter-zone call a call at plural linked base stations _
It is possible for handover function to be
equipped with,

Voice-Nonvoice Simultaneous communications with different
simultaneous transmission contents can take place by assigning
communications multiple communication channels for a call. -
High speed data Data transmission at higher rates can take place
Plural channel commuriication by assigning multiple communication channels
assighment for a call. : -
Full-duplex communication Commumcauon can take place in full»duplex
mode by assigning multiple communication
channels for a cail.
. | Simultaneous plural calls . .. Two or more of simultaneous and independent
| within a single fleet calls can take place by subgroups made up of
_ ' radio stations comprised in a single fleet.
| Special channel Prioritized channel _ Commumcanon channel can be assigned with
assignment assignment priority for an emergency call, etc..
Special Scrambled communication | Secured communication can take place.
communication | function
service
Note 1:

that organize a ﬂeet

(3) Network Interconnect Services

A subgroup consists of apart of radlo statlons among all mobﬂe and control stauons

PSTN/PSDN
interconnect service

station.

Communication can take place with PSTN/PSDN provided by the first
class teiecommumcataons commcn carners at the base statton ora control
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2.2 Basic Functions of the System

The following section describes the basic and optional functions of the digital JSMR - system. The use
of the optional functions is permitted; however, the. adoption of the optional functions is limited so
they don't significantly affect typical traffic, based on the operation of the basic functions. only;

2.2.1 Basic Functions Required
The digital ISMR system must include the following essential functions; - = -
(A) Fleet Identification Function =
A unique IDentification code (ID) is assigned to a fleet, a collection of one or more control stations
and mobile stations, or mobile stations only, among which communication can occur. The syStcm
 includes the ability to identify the fleet with this ID. ' e : :
() Channel Set-up Function
* The system includes a channéi'sét-'ﬁp function. The Multi Channel Access (JSMR ) system has a
dedicated control channel (hereinafter called a “Common Access Channel”), and the base station
can assign the communication channel to control stations and mobile stations existing in a single
_ (C)ﬂ Channei Set-up iﬁuhcﬁén wifh ai, Call Stand-by System - e |

The system includes the channel set-up function, with a call stand-by system in the chanpel set-up
process (to reduce the blocking probability). - e
(D) Relay Function -
The system provides a relay function to carry out communications among the radio stations in a
- single fleet. j’Ap'c_:b’rdiligl_Y,'ﬂ}e“édmtnu.niczjl_'_ti:_(_)n mode at the base ‘station must be the full-duplex
mode. The bit-recovery relay mode is the basic relay mode; however, the error correcting relay
mode also s provided. The fransmission <contents is voice and nonvoice (data, video text, FAX,
(E) Group Call Function
The system 1sequ1pped with a group call function in which a radlo statzon belongmg to a fleet can
transmit to all or a part of the radio stations containeded in the same fleet. =
(F) Simplex Call Function
_ Thesystem prov1desthe 'Si"rhinlex call funetion,. so thatmobile stations and control stations can
- carry out group calls on a pair of inbound and outbound communication channels. Accordingly, the
‘communication mode must be simplex modeé in this case. o -
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(G) Individual Call Function

.. The system provides an individual call function, so that a radio station belonging to a ﬂeet can
transmit to a single radio station in the same fleet. ‘

(H) Communication Time-out Time Function

i The system includes a commumcat:on time-out time functxon, to seek to prov1de the most efﬁment
use of the frequency. - :

() Continuous Transmission Prevention Function

- The system provides a function to allow. a control stations and a mobile stations to discontinue
transmission automatically when continuous transmission is caused by a radio failure.

2.2.2 Optional Functions

The digital JSMR system may provide the following optional functions:
(A) PSTN/PSDN Interconnection - "
By installing the required adapter equipment, it is permitted to link to the PSTN/PSDN or other
networks provided by the first class telecommunications common carriers. The connection to the
first-class telecommunication common carrier telephone line that the user independently subscribes
to, within the scope of private communications, occurs at the base station or the control station.*.

+(B) :‘Multi-zone Connection

By installing the required adapter equipment, it is permitted to link multiple zones mutually at the
base stations with dedlcated Imes or other means w1thm the scope of pnvate communications.*

(C) Duplex Communication
Full-duplex communication is to be. possible when any of the following conditions exists: .. .. -
(a) When linked to the othér te_lécoﬁirhimication networks at the base station.

(b) When a331gmng multiple commumcanon channels to a single call to perform an efﬁment
communication in data transmlssmn etc.. e : -

(c) When there are enoagh avaﬂable channels to assign multiple communication channels to a
single call for voice communications, etc.. :

(D) Simuitaneous Communications with Voice and Non-voice

By assigning multiple communication channels to a single call, simultaneous communication with
different contents to be transmitted can take place.
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(E) Data Transmission at Higher Rate

By assigning multiple communication channels to a smgle call, data transmission at higher rates
CAT} OCCUL. : :

(F) Simultaneous Multiple Calls Within a Single Fleet-

The system provides a function so that two or more of independent calls can occur smuitaneously
by subgroups consisted of the mobile stations belonging to a single fleet. :

(G) Prioritized Channel Assignment

. The system includes a function that allows it to assign the communication channels with pnonty
for an emergency call, etc.. : = -

(H) Secure Communications
The system provides the ability to cornmunicate messages that are coded. .
(*) : The communication coverage and purpose are specified in the radio station license .
2.3 Communication Control System
23 1 Transmxssnon Sysierﬁ _ o
The TI)M/TDMA w1th multlplex number of six (as shown in TabIe 2 3 -1) is the standard radlo

channel access mode in the digital JSMR system. When the full rate is applied, the voice coding rate
(mcludmg error correctlng codes) is 7 467 kbps or less.

Table 2.3-1 Specification of the Transmission System

Item Specification
Communication mode” - ~* " *|"" - Half-duplex mode (Outbound TDM/Inbound TDMA) : -
Number of TDMA multiplex 6 (when full rate is applied)
Carrier spacing =~ 25kHz
Frequency separation between Lo . 800MHzband . . | . 55MHz
transtnit and receive carriers L.5GHz band - - : S48 MHZ
Modulation M16QAM (M = 4)
‘Transmission rate ' - 64 kbps (4 k baud)

10
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2.3.2 Structure of the Functional Channels

The structure of the functional channels in the digital ISMR system is shown in Table 2.3-2.-

Table 2.3-2 Structuare of the Functional Channels

Slot Information Channel (SICH)
=+ | Broadcast Control Channe!
-1 (BCCH) :

Primary Control Channel Common Control Channel
PCCH) - L {CCCH).:

Comrbi Channel Random Access Channel
. o ‘ (RACH) B

.| Temporary Control Channel (TCCH)
Dedicated Controt Channel (DCCH)
Associated Control Channel (ACCH)
Communication Traffic Channel (TCH)

Channel Packet Channel (PCH)

(A) Slot Information Channel (SICH) |
SICH is an outbound-only channel used for transmission of slot control information.
(B) Primary Control Channel (PCCH)
PCCH is a multiple-access channel used for transmission of Layer 3 Control signaling between the
base station and mobile stations. Each cell has one PCCH. The Outbound PCCH is subdivided
into the Broadcast Control Channel (BCCH) and the Common Control Channel (CCCH).
(a) Broadcas_t Control Channel (BCCH)
The BCCH is used for messages containing general "systcni. information and parameters. Data
messages directed to particular mobile station or groups of mobile stations do not appear on the
BCCH. o
(b) - Common Control Chanel (CC_CH)_ ‘

The CCCH is reserved for data messages directed to particular mobile station or groups of
mobile stations.

(c) Random Access Channel (RACH)

The Inbound PCCH is called the Random Access Channel (RACH). All Slots of the RACH are
used at Random Access mode. ' o

11
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(C) Temporary Control Channel (TCCH)

. 'The TCCH is a multiple-access channel used for Layer.3 Control signaling on a channel. A TCCH
is temporarily allocated by Layer 3 Control to provide a means for Inbound Random Access. A
TCCH is usually used on a reserved access channel.

(D) Dedicated Control Channel (DCCH)

The DCCH is allocated for Layer 3 Control signaling between the network side and an individual
mobile station and used for the specific purpose.

(E) Associated Control Channel (ACCH)

The ACCH provides for supervision and control of its associated Traffic Channel. The main
application of the ACCH is to support whatever Layer 3 Control signaling requires for Traffic
Channel supervision. It can also'be used for user data.: A’ACCH is obtained dynamically by
symbol stealing on the TCH.. - - R R SR

(F) Traffic Channel (TCH)

The TCH provides for transmission of voice signal and data. A TCH is allqcat_eq_ by means of L3
Control signaling. ' ' ' '

(G) Packet éflénnéi (PCH) ,

The PCH provides for packet-mode data transmission. -
233 Radio Chanael ool

(1) Control Procedure

The control procedure must be specified, based on the unified communication rule at a single base
. sation. Inaddition, the following conditions mustexist: .

" (A) Comrmunication Time-out Time
The communication time-out time is controlled by the broadcast signal from the base station.
The communication time-out time must be within 300 seconds, and the communication time-
. outlimit can be configured, depending on the status of communication channel usage. .
(B) Conditions of Call Termination
A call is terminated when any of the following conditions is met:
(a) When a call disconnection message is received,

(b) When degradation of receive signals is detected.

12
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(c) When the communication time-out time elapsed.
(2) Slot Arrangement

- Fig. 2.3-1 displays the transmit and receive slot arrangement of the base statmn and mob;le statlons
/ control stations in the six-channel TDMA frame format.

S0 ms

.

‘,‘ISmS

Outbound E

CH6 |CHI | CH2 | CH3 | CH4 CH5 CH6 | CH? |CH2 CH3

Base =P Mob:le/Comroi

119.045ms

b o o -

“Tnbound "

cns | cH6 | cu1 {cnz | cus | cn4 {cHs | cHe |
Mobile/Conrol  —* Base CHS ) - CH 5 | CHL.

-
-
-— i
we -

Tx/Rx Timing of - : 11
Mobile / Control I | Rx [ Tx I R |1

CHi § =1~6) : Slot (Physical_ghapncl), Tx : Transmi_ssign, Rx ; Reception, I : Idle

Fig. 2.3-1 Slot Arrangement

13
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2.4 Signal Form
2.4.1 Signal Structure

The Signal structure of Digital JISMR System is shown in Fig. 2.4-1. The structure conforms to the
OSI modet that can be divided into layer 1 to 3. : Cu

Layer 3
" RR MM CM
(Radio Resource §.. (Mobility . (Connection
_ Management) Management) Management)-
=
-]
E
5 1
s o
g5 o Layer2
s Ktk
_ Addressing © . Retransmission control
Layer1

'Fig. 2.4-1 Hierarchical Structure

2.4.2 Principle Rules of Protocol

In the digital JSMR system, the following three layers exist for every phase referring to the OSI
model; however, it does not strictly match the standard model, because push-to-talk communication is
the basic operation (so the protocol that provides faster responses is requested),

Layer-1 : This layer specifies the physical structure of the channels. The usable physical structure
(basic slot format, subslot format, etc.) differs in each phase. In this Layer-1, TDM
synchronization, modulation /demodulation and compensation of fading distortion are
executed, and control signals are transmitted and received for them.

Layer-2 : This layer provides the communication channel for receiving and transmitting
messages between layer 1 and 3. The protocol and the functional channel are selected
every message. The method for error control and the data mapping into slots depend on
the functional channel which is used.

Layer-3 : This layer is the same as the OSI model and provides the functions divided into three
sublayers.

(1) Radio Resource Management (RR)

This sublayer provides the function of the cell selection, channel assignment and handover
and connection management for the MM sublayer.
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(2) Mobility Management (MM)

This layer provides the function of location registration, authentication and the CM
sublayer

(3) Connection Managlement (CM)
Th:s iayer controls caﬂ connectic;ns ané provides the intel.’face.to the higher Iayer’.'.
2.5 ID Code Scheme
This standard assumes the use of the following IDs in the digital JSMR, shown as below .
(1) International Mobile Equipmen; Identifier (IMEI) |

An IMEI is given by the mobile station manufacturer and includes the information shown as
below. S T TSP _

(A) Equipment Manufacture's Code

This code identifies the manufacture.

(B) Manufacturer’s Serial Number

This number is individually allocated in sequential order by the manufacture.
(C) Equipment Class Field

This field transmits the equipment type, such as whether it is a mobile station or portable
station.

(2) International Mobile Station Identifier (IMSI)

An IMSI is the ID given to identify the mobile station by the service provider and it includes the
information shown as below.

(A) Mobile Country Code

This code is encoded as corresponds to CCITT E.212.
(B) National Domain Code

This code is encoded as corresponds to the CCITT E.213.
(C) Service Domain Code

This code is used to identify the services provided.

15



RCR STD-32A

(D) Local Mobile Station Identifier
This ID is used to identify the mobile station having the same service code. .
(3) Temporary Mobile Station Identifier (TMSI)

An abbreviated or short form code which is assxgncd to the rnoblle stataon ona temporary basis for
use instead of its IMSI name.: S, -

(4) Local Group Identifier (LGI)

LGI is a short form code used to execute group call and- ID group or fleet and soon. LGI is
composed of three IDs shown as below.

(A) fieet IDs : This code identifies thenumber of theﬂeet attachedtomobﬁe stanon

" (B) group IDs : This code identifics the number of the group atached o mobile sttion.
(C) individual IDs: This is the number to individually identify a mobile station. -

(5) Regional Network Code (RNC)

This code is used to identify the system,

16
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Chapter 3 Specification of Radio Equipment

3.1 Outline

This chapter describes the technical requirements and specifications of the radio equipment in the
digital ISMR system.

In this chapter, “a :gnébi_l_g St.ﬁ.lﬁ.i(:)l.l_f’ i_n¢_1udé$bo_th a mob;le état_iqn'aﬁd a cOnﬁfoI Siat_ipﬁ. '
3.2 General Specification

(1) Radio Frequency Bands

| The frequency bands to be used are 800 MHz and 1.5 GHz bands.

800 MHz band : 850 ~ 860 MHz (Outbound)
905 ~ 915MHz (Inbound)

1.5GHzband: 1501 ~ 1525 MHz (Outbound)
1453 ~ 1477MHz (Inbound)

(2) Carrier Frequency Spacing
A carrier frequency spacing is 25 kHz.
(3) Transmit and Receive Frequency Separation

800 MHz band : 55 MHz
1.5 GHz band :48 MH;

(4} Antenna Power
Antenna power is 2 W or less for a mobile station, and 40 W or less for a base station.
(5) Modulation Scheme

Modulation scheme is the MIGQAM (M represents “Multi- subcamer” and the number of
subcarriers, "M’ is to be 4),

For the mobile station, an AGC preamble (composed of a carrier signal) is transmitted to improve
demodulation of the received signals at the base station. A mobile station may also réquire
linearizer or other technology to improve non- -linear d1storuon of transmlt szgnal An AGC
“preamble signal may be used for training. (Refer to Anriex- 1. ‘

(6) Access Mode

Access mode is TDMA (Time Division Multiple Access).

17
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(7)  Number of Multiplex

As to the number of multiplex of TDMA, a six-plex system is the basic system for voice
transmission,

(8) Communication Mo;}e

Communication mode is half-duplex using TDM (Time Division Multiplex) for thé butbound
(base station to mobile statwn) and TDMA for the inbound (mobile station to base station).
However, a mobile station may operate with full- -duplex in individual communication {including

when connecting to the other communication network system).

At the base station, the bit-recovery relay mode is the basic, however, the error correcting relay
mode is also possible.

(9) Transmission Rate
A transmission rate of the signal is 64 kbps.
(10) Voice Coding System

The voice coding system is arbitrary, The voice éoﬂiﬁg rate is 7.467 kbps (672 bits/90 ms) ot less,
including error correcting codes.

(11) Frame Length

A frame length of 90 ms (6-plex configuration) is the basic Ieng;h,

(12) Diversity

A base station uses the diversity reception. It is not specified for a mob'i.l';c: Stétion. o
(13) Automatic Frequency Control( AFC)

Transmitter of a mobile station is equipi)éd with AFC.

(14) Antenna Power Control of the Mobile Station

A mobile station has a function to control antenna power for nnnlmum requn'ed Jevel (heremafter
“transmission power control”).

| ('1_'5)' Time‘Aii'gﬁment COntrol '

A mobile statlon is capable of adjustmg 1ts transrmssmn tlmmg, accordmg to the command from a
base station.

18
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(16) Fading Compensation

At the transmitting end, the signals (which contam same number of pllot symbols in each
subcarrier and their locations are properly offset among each of the subcarriers) are transmitted so
that proper interpolation is performed for fadmg compensatmn at the receiving end.
(Annex-2) :

(17) Security Measures

A mobile station is able to have a unique code to prevent unauthorized usage. An encipher system
may be used as necessary, to guard the privacy of communicated information.

(18) Measures for E}ectromagnetic Environment

Considerable countermeasures prevents the possxblhty of electromagnetzc mterference between the
mounted mobile station and automotive electremcs devices. ' :

(19) Radlo statlon Idenuﬁcatlon(ID) Numbers

A system of ID numbers and transmission procedure is deﬁned sufflcxently consxdermg efficxent
management of the radio stations as well as security of commumcatlon pnvacy

(20) Measures for Irregular Emlssmns

Ina moblle stauon, no emission is: allowed unless a mobile statlon ID number and system
parameters have been prov1ded and the required signals from the base station are being recelved

For the base station, functions and capability are installed to update the camer and channel
configuration: (to minimize system damage caused by irregular ermssmns) '

(21) Processing Delay Charactemsues

Delays (caused by voice codmg, time division mulnplexmg, and other processmg) are thhm a
range so that eonversauon flow is not affected. :

(22) Prohibition of Continuous Transmission

A mobile station has 4 function to automatically stop transmission within 600 seconds when
transmitting continuously by a failure, ' ' '

3.3 Specification Regarding the Modulation
(1) Modulation Scheme
The modulation is the M16QAM.

The modulation procedure that specifies the modulation scheme is shown in Fig. 3.3-1.
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(2) Coding
(A) Serial/Parallel Conversion
The serial input of the binary data stream a(n) is converted into four sets of 4-bit 'pairallel data
[(xm1, Xxm2), (ymi, ym2)] (m=0~3) by every 16 bits. Then each of 4-bit parajlel data is input to

the corresponding subchannel signal path.

By The sexiai/p'arel'lel' cehﬁeteipn aﬁé_bit-fnapping 10 -t_he subcarfiefs are Shpwﬁ in Tabie 3.3}_1.

- Table 3.3-1 Serial/Parallel Conversion

Parallel Data - Sub-0 | Sub-1. -} Sub-2. Sub-3
Xxml ¢ ... 4. an+d) camedy ] a(nsR) - a2y
Xm2 a (n+l) a (m+5) & (n+9) a (n+13)
yml - | akmy o a(se) | - a@10) | a@He
ym2 . .. 4. am3) ... am+en . a@+1y - F amls)

.-.;(B) Quadrature Mappmg
Each 4-b1t parallel data {(Xmi xm2), (ym1 ym2)} (m“0~3) mput to each subchannel is further

divided into two sets of 2-bit data (xm1, xm2), (ym1, ym2), and fed to the 4-level mappers of I and
Q channels, then converted into 16-level quadrature code (Xm, Ym).

Four-level mapping rule is shown in Table 3.3-2. The s1gna1 constellatxon dlagram of the 16-
level quadrature code is shown in F1g 3.3-2. el o :

J_\Q'

e,
- ~"" ] . ﬂ-——- Sync Symbol or
' / e 34 & '} Pilot Symbol
1000 1100 0160 000
o hY
£ %,
14 %
7 5
/ @ LR ® f L. ',& o
£ 1om 1101 010t Q ooor 3
! 1 ) L H
i -1 oo 3 I
1 v o
i Lo L o :
' & AT o ot ;’ Note Sync and Pﬁot symbols are posi-
“>-.\ ’ : b " tioned on the circle of radius J 18
*\,s; . A * ‘ :
e e 31 @ / ...+ 1 component = J18 x cos (2)
1010 1110 0110 0010 e .
gy . v e ; ‘
R e . Qcomponent = Vv 18 x sin (9)

- ;Fig. 3.3-2 Signal Constellation Diagram
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Table 3.3-2 4-Level Mapping Rule

Xml, Xm2 or yml, ym2

10

11

01 -

00

Xm or ¥Ym

-1

+1

(C) Sync/Pilot Symbol Insertion ~

-3

+3

The sync and pilot symbols are added to the stream of the 16-level quadrature code (Xm, Ym),
to form the stream of the subsymbols (Ism, Qsm) on each subchannel. A set of sub symbols at
the same position in the four subchannels is referenced as a symbol.

Hereinafter, a complex expression simplifies the following descriptions.

Now, the subsymbol 18 expressed as Sm = Ism + jQsm (m = 0 ~ 3) in complex value (Multiply
Q channel component Qsm by j, then added to the I channel component Ism).

Sync and Pilot symbols are arranged on the circle radius Y18 that contains the ideal maximum
signal points. The plots of the sync and pilot symbols on the signal constellation diagram are
shown in Fig. 3.3-2. The values(phase angle) of these sync and pilot symbols and their locations
in a slot (symbol number) are as shown in Table 3.3-3. The slot structures used in the digital
JSMR system are as shown in F1g 3.3-3. Details of the slot structure is described in “4.2.2.2

- Slot structure™.
Table 3 3-3a Sync Symbols
Subchannel-0 Subchannel-l Subchannel-2 . Subchannel-3 ...
Symb# | Phase Symb # Phase Symb# | Phase Symb # Phase
0 36 0 70 0 250 1 “ 299
1 36 1 279 1 50 1 299
2 196 2 " 310 2 ] 2 130
Note 1: 8=n/16 co ' '
Table 3.3-3b Pilot Symbols (Outbound Basic Slot)
Subchannel-0 Subchannel-1 Subchannel-2 Subchannel-3
Symb# | Phase Symb # Phase .| Symb#:| Phaser | Symb# Phase
5. 299 |9 200 9 9 5 26
13 130 17 40 17 170 13 186 .
21 299 | 25 200 25 0 21 pli
29 130 33 200 33 170 29° 186
37 290 | 41 46 | 41 8 | 37 20
45 139 49 208 49 176 45 186
53 200 | 57 49 | 57 0 |53 20
Note 1; 8=w/'16
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- :}‘abie 3.53-3¢ Pilot Symbols (Inbound Basic Slot)

Subchannel-0 - | Subchannel-1. . . - Subchannet-2 . . | . Subchannel-3 @
Symb# | Phase | Symb# | Phase |Symb# | Phase | Symb# | Phase
5 .| 319 9 | 136 9. b . 288 % 5 .} .98
13 150 | 171 298 | 17 108 | 13 - 258
21 | 316 | 25 138 | 25 | o 268 20 1 %8
29 150 | 33 T200 33 18| 29 | 258
37 319 | 41 | 138 | 41 | 268 | 37 . -9
45 156 | 49 296 | 49 100 | 45 250
52 190 | 52 9e | s2. 1 158 | 52 170

Note 1: 8=r/16

Table 3.3-3d Pilot Symbols (Inbound Subslot)

" Subchannel-0 “Subchanmell - | - -Subchannel-2 .| Subchannel3 .. -

Symb#| Phase | Symb# | Phase | Symb# | Phase | Symb# | - Phase
5.1 319 9 | - 138 9 |- 20| 5 98
13 156 | 16 9\ 16 | 99 | 13 | 2%

9 o} o298l 19 | 23| 19 | e |19 76 .

Note 1: 8=n/16 ..
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: :(D) Rotation of the Slgnal Constellauon (Subcarner Phase Control)

When a base station (outbound) transmits slot 51gna1s contmuously, the sub symbols Sm (m =
0~ 3) are rotated in their phases (on the signal constellation plane) at the beginning of every
slot, and converted to the rotated sub symbols Sxm (m =0~ 3). The phase rotation procedure is
shown in Fig. 3.3-1. Slot number ‘i’ is the serial number, 0 at the first slot, then incremented
by 1 at every subsequent slot. -~ *~ SR : SURRRERE I IR I

(3) Baseband Filtering

The rotated sub symbols Sxm (m = 0~ 3) are baseband filtered by the transmission filter specified
below, and converted to the subchannel signal Sm(t) (m = 0~ 3).

(A) The baseband ﬁltermg uses the Root Nyqulst Rmsed Cosme Spectrum H(f) specxﬁed by
the following formula ;- o : _

{1 Ifl<(1- a)2T
TH(H 1 = {cos[(THa)2rifl-n(l-ayT)] = (1- a)/2T<EfI<(1+a)/2T
0 T (1+a)/2T<th -

where, T = 250 Us (4 k symbols/sec)

(B) :Roll-off factor is 'a' 0.2. -

(C) Phase characteristic of H(f) is linear.
(4) Quadrature Modulatzon

. ';(A) Suhcamer Modulation

Fach of the baseband filtered subchannel signal Sm(t) (m =0~ 3) rnodulates the correspondmg
--'subcamer then produces the subcamer sagnal Sxm(t) ' Baoo :

Sxm(t) Sm(t) exp (;(nm t) ; ' ' Coe
where, Sm(t) = F1[ H{) - F { Imk(t) } ] + - FEEH(f) F { ka(t) }]

" 'm’ represents subchannel number, 'k' represents symbol number, F[x] and F* [X] represent
Fourier transformation and its inverse transformation, respectively.

O, = 21 fm represents angular frequency of subcarriers, and each subcarrier frequency is as
shown below ;

fi=-675kHz
fr= -2.25kHz
f3=+225kHz
fg=+6.75kHz
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All subcarrier phases are aligned to 0° at the first sync symbol time (when symbel output
becomes maximum). For a base station, subcarrier phase is controlled by the rotation of the
signal constellamon after the first slot. -

(B) Subca.mer Slgnal Combmmg

Subcarner mgna}s are combmed then produce M16QAM s1gnal S(t)

4

S® =Y [Sxm@)] m : Subcarrier number
m=1

= SX1(1) + Sx2(t) + Sx3(t) + Sx4(t) -~ .-

(C) Carrier Modulation
The quadrature modulation modulates the carrier with the M16QAM signal.

Sc(t) =Re[S(t): exp(jet)
=Re[{ IM+j- Q) } -exp(jw-t)]
=I(t):- cos{(t)-Q () sin(w1)
where, Sc (O =F'[HO -F{ k@ }]+j - FI[H{E -F{ Q) }]

k' represents symbol number; F [x] and F-1[X] represent Fourier transformation and its inverse
transformation, respectively.

(5) AGC Preambie

A mobile station transmits an AGC preamble signal (composed of the carrier signal prior to the
burst signal) to improve the receive characteristic of the base station, and. for training the
transmitter linearizer, etc..

(A) Waveform (envelop) of the AGC preamble meets the tirings and power levels specified in

- Fig. 3.3-4 or Fig. 3.3-5, and Table 3.3-4 and Table 3.3-5. The timings are those internal to

a mobile station; the power levels are those relative to the averagc power of the burst
signal modulated with the digital signal. - - .

(B) Transmission spectrum of the AGC preamble meets. 3.4.1 (§) “Ad;acent Channel Coupled
Power ». : - :
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Table 3.3-4 AGC Preamble Timing -

Time Operation {tem Min. - Typical Max. .
0 Transmitter turns on - 45 . -
i AGC preamble starts 25 SRE: VB 65
t2 AGC preamble rises min. power level 365 500 .| 515
t3 AGC preamble falls min. power level 675 <150 =1 803
t4 AGC preamble ends - Wt 1000
t5 | MI6QAM burst starts - e-@T | -
is First symbol output - - Y 1625 .. -

Note 1 : Values are in us. T(symbol time) is 250 us. '
Table 3.3-5 AGC Preamble and MIGQAM Burst Power.

Power Operation Item Typlcal
a0 Carrier-off leakage power 32nW (-45 dBm)
al Power level when no signal av) - 19dB
az .} AGC preamble min. power level [Note-1] aay)+ 0dB
a3 AGC preamble peak power level (Min.) [Note-2] aav)y+ SdB

(Typ.) aav)+ 8dB

(Max } _ aavy + 14 dB

a4 Upper limit of peak power w1thm aslot @) + 14 dB
atavy | Average power of M16QAM burst 0dB

Note s 11 AGC preamble level is below the. power level (a2) durmg the time.

segment t2 ~ t3,

segment {2 ~ 13,

2 : AGC preamble level reaches the power level (a3) within the time

(6) Transient Response Characteristic of the Burst Transmission

To avoid interference with the other carriers (caused by the rapid changes in amplitude at rising
and falling edges of the burst), the window function controls the envelop at the burst edges.

(A) Transmission Timings and Power Ranges of the Burst

The envelop of the burst signal modulated with the digiiéil sigﬁal meets the timings and power
levels specified in Fig. 3.3-4, Fig. 3.3-5, Table. 3.3-5 and Table. 3.3-6. The timings are those
internal to the mobile station. '
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Table 3.3-6 M16QAM Burst Signal Timing

Time <. .. Operation Item - Typical - Tolerance
15(twbl) | Front window function starts ts - (4/3)T S el
té(twel) | Front'window function ends ts - (2/3)T ST

ts | First symbol output o 1625 e

te .- [ Last symbol output [Note-2] i+ Tm-1) L -

T | Symbol Time 250 S
t7(twb2) | Post window function starts e+ (2T 1 e
t8(twe2) | Post window function ends e+ @3)T | +50-

19 Transmitter turns off . . 1342417 o 450

Note s 1 : Values are in ps. T(symbol tlme) is 250 s,

2 : Number of symbols in-a burst is 53 symbols(Basic slot) or 20
symbols(Subslot)

(B) Treatﬁién’t of the -'Risi'ng E'dge' of the Burst

The wmdow functlon Wi(t) shown below, limits 1mpulse responses at the nsmg edge of the

burst.
o T t<twbl
Wi = {_ 1-cos{m(t-twbl)/(twel - twbl)]}/2. “twbl <t < twel

B twel <t

Where, twbl is ts (4/3) T, and twel is ts (2/3) T 'ts' represents the first sync symbol timing;
T" represents the symbol time(250 1s).

(C) Treatment of the Falling Edge of the Burst

The window function W2(t) shown below is used to lnmt 1mpulse responses at the faﬁmg edge

RUET ISR PATE NP 1 Sl SRR B B N oI TIPS SUUE LS SRSV TEI t<th2
CW2(0).= 4 {1+ cos [ (t-twb2)/(twe2 - twh2)1}/2 . . .. twb2<t<iwe2
3 0 =y b .. k twed 2t

T ?epr@s.c.ntsthe symbol ume&ﬁ@.us)-_._ vt
(7) Transtnission Spectmm AR
Transmission spectrum meets 3.4.1 (5) “Adjacent Channel Coupled Power™.

(8) Modulation Rate

The modulation rate of each subcarrier is 4 k symbols/sec (16 kbps).
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3.4 Specifications of Transmitter and Receiver
3.4.1 Transmitter
(1) -Frequency Tolerance
For a base stétion, frequency toleraﬁce i§ within i—b.l .x 105 or less.

For a mobile station, it is within 20.15 x 106 or less when tracking, and within 2.0 x 10 when
not tracking. : ' e IR

(2) Spurious Emission

For a base station, the greatest allowed strength of spurious emission is —60 dB or less relative to
the output power, or 2.5UW. '

For a mobile station, it is —60 dB or less relative to the output pﬁWér; or OZS}LW of 1éss.
(3) Occupied Bandwidth

Occupied bandwidth is 20 kHz or less.

4) | Antenna Po.w.er Tol_era.mcé._- :

_Antenna power tolerance is within +20% and -50%. Where, antenna power of a mobile station
means an average power within a time segment transmitting a burst.

(5) Adjacent Channel Coupled Power

Adjacent channel coupled power is the power emitted within the £9.0 kHz baridv;fidth céntering the
frequencies at +25 kHz away from the carrier frequency concerned, and it is as follows ;

For a base station, it is at least -55 dB or less relative to the output power.

For a mobile station, it is 6.3)LW or less and 50 dB.or less relative to the output power.

(6) Carrier-off Leakage Power

The power emitted into the slots not transmitting is 32 nW or less for the occupied bandwidth of
the transmitting frequency, 4 nW or less for the frequency within the transmission frequency band
except for the transmitting frequency, and -60 dB or less relative to the output power, or 0.25UW
or less for the frequencies outside of the transmission frequency band.

(7) Radiated Spurious Emission

Radiated spurious emission is 2.5uW or less.
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(8) Transmission Power Control
A mobile station has the autonomous power control functions.
When the forced power control is inactive, autonomous power control function always works. The

output power of the burst is controlled, depending on the average of the receiving signal level just
before the transmission. However, the power control level does not change during a burst; -

Table 3.4-1 Autonomous Power Control

Receive Signal Level Output Power
40 dBy or greater 240 mW or less
- 50dBporgreater = - - . | 24mWorless . -

(9) Accuracy of T_;ansmiss_i_on Rate
Accuracy of the transmission rate is within 5.0 x 105,
(10) Modulation Accuracy
The modulation accuracy is 15 % or less, which is the root-mean-square of the subsymbol error
(i-e., the ratio of the difference between actual signal point and the corresponding ideal signal point
.to_the ideal r_naximum signal points(Y18 )). Errors of subsymbols in four subcarriers to the ideal
" signal points are individually divided by Y18, squared and summed together. The sum is divided
by the number of subsymbols, then square rooted. The §yn¢ and pilot (sub)symbols are included in
the measurement. '
{11) ’I‘oleran_ce of Subcarrier Fre_quency o
Tolerance of Subcarrier Frequency is within 5.0 x 105,
(12) Symbol Timing Alignment™
Symbol timing aligninent among subchannels is defined as: the relative timing error of subsymbol
modulation among the four subchannels. It is within 7.0 Ms for the pair of subchannels giving the
largest timing error. ST e
(13)‘Tizne Alignment'Contrpl" N
* “The time alignment confrol range iS‘_O'l- 750 pis. The step of the time alignment conirol is 62.5 s,
(14) Burst Transmission Timing

Burst transmission timing is specified by the position of the sync symbols. It is within +45.0 us

referring to the standard transmission timing deternined by the outbound signal.”
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3.4.2 ‘Receiver:

(1) Frequency Variation of Local Oscillator

The frequency variation of the local oscillator is not specified.

(2) Receiver Sengitiyity

-ﬁe siénai.modu};ted with the 511-bit ‘tﬁnary pseudo?ran_ciom noise seq&encé is applied to the
“receiver. The receiver input levels, which give the Bit Error Rate (BER) equal to 1 x 10 under the

-static condition and 3 X 10 -2 undcr the faded condltlon, meet the values shown in Tabie 3 4-2 and
3.4-3 below. - ;

" Table 3.4-2 Receiver Sensitivity for a Base Stat:on '

Bit Error Rate(BER) 1x 102 (Static) 3x l(}'2 (Faded)
Receiver Input Level 9.0dBuorless | 7.0 dBp or'less -
{Standard Sensitivity)

Fading conditions : Maximum Doppler Frequenmes are 70 Hz at 1.5 G}{z band and 40 Hz at
R 800 MHz band.

Table 3.4-3 Receiver Sensitivity for a Mobile Station '

| BitEmorRate(BER) ~  ~ 11x10? (Static) ~~ ~ |3x10? (Faded)
Receiver Input Level 1 9.0 dBy or less o 13.0 dB or less
(Standard Sensitivity)

Fading conditions : Maximum Doppler Frequencies are 70 Hz at 1.5 GHz band, and 40 Hz at
800 MHz band.
(3) Spurious Response
The desired signal withi a level equal to the [Standard Sensitivity *+ 3 dB] is applied to the
receiver. Then, the interference signal modulated with the digital signal (32,767-bit binary PN
sequence) and detuned £50 kHz or more from the desired signal is added. Then the level is
adjusted for BER of 1 x 102 The ratio of the interference signal level to the {Sta.ndard Sensatzvﬂy
*+3dB]is 53 dB or greater.
* Standard Sensitivity: See Tables 34-2and34-3.
(@) Adjacent Channel Selectivity
The desired signal with a level equal to the [Standard Sensitivity* + 3 dB] is applied to the

receiver. Then, the interference signal(detuned 25 kHz from the desired signal) modulated with
the digital signal (32,767-bit binary PN sequence) is added to the desired signal. Then the level is
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adjusted for BER of 1 x 102, The ratio of the interference signal level to the [Standard Sensitivity
*+ 3 dB] is 42 dB or greater.

* Standard Sensitivity: See Tables 3.4-2 and 3.4-3.

(53) Intermedulation Characteristics

The desired signal with a level equal to the [Standard Sensitivity* + 3 dB] is applied to the
.. receiver. Then, the interference signals, unmodulated and detuned +50 kHz from the desired

signal, and detuned 100 kHz and modulated with the digital signal (32,767-bit binary PN

. sequence), are added. The interference signal levels are adjusted for BER of 1 x 102, The ratio of

the interference signal level to the [Standard Sensitivity* + 3 dB] is 53 dB or greater.

* Standard Sensitivity: See Tables 3.4-2 and 3.4-3.

(6) Conducted Spurious Emission

Conducted spé:ridﬁs_émission is 4 nW or less.

(7} Radiated Spurious Emission

Radiated spurious emission is 4 nW or less for the ffee;ueneies at 1 GHz or Iewer, and 20 nW or
less for the frequencies between 1 GHz ~ 3 GHz.

(8) Burst Reception Timing

A base station must be able to receive a burst signal on a subslot within the range -45 ~ +795 ps
from the reference timmg (the receive timing when there i is no propagation delay)._

On a basic slot; the base station must also receive the burst signal within the range that the
reception tlmmg range (spee1f1ed by a base statlon) and the burst transrmssmn txmmg tolerance are
" combined.

3.4.3 Controller

A mobile station 1ncludes the memory devace to save the mobile 1dent1f1cat1on number system
parameters, etc : '

344 Repeqtér‘Antéh_l';e

When installed, it is the basic that the vertical gain characteristic of the base antenna is to be at least
10 dB attenuation from the main beam gain at the dn‘eetzon 3° or more below the horizontal. However,
the vertical gain characteristic of the base antenna may be determined dependmg on the geographical
feature of individual systems. The adjacent channel coupled power and camer-off leakage power of
mobile stations must be considered.
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Chapter 4 Communication Control System

4.1 Outline

First, Section 4.2 “Basic Interface Requirements” of this chapter defines the physical radio channels
and the functional channels in the TDM/TDMA system. The relationship between the two is clarified,”
and the coding procedure (for the control information transmitted on__ these qharm_e}s) is speciﬁed.

Second, Section 4.3 “Transmission Control and Radio Lmk Control” defmes the radlo link mterface of
Layer 2 between basestation and mobile station.

Section 4.4 “Layer 3 Control Procedures” defines the protocol for the kinds of communication link
like the establishment and release of the communication link.

Section 4.5 “Definition of Message Functions and Contents” defines the messages for radio link
management, mobility management and connectlon management to be used in Layer 3 entity

In this chapter, group call, individual call and fleetwide call are genericakly called “dispatch call” and
it is used except for PSTN interconnect service. The terms except for “dispatch communication” used_
in this chapter are explained according to necessity. The expression for numerical values defines as
below.

Hexadecimal (base 16) Rumbers --w--<e----- indicated by the prefix "$" : i.c. $FEEF
Binary (base 2) numbers indicated by the prefix "%": i.e. %0110
Decimal (base 10) numbers ——————————————————— no preflx

In this chapter, “a miobile station” includes both a mobile station and a control station.
4.2 Basic Interface Requirements
4.2.1 Radio Carriers

One or more radio carrier(s), from those allocated to the digital JISMR system, are assigned to each
system depending on its scale. From these assigned carriers, one Or more radio carrier(s) can be used
as control camer(s) and the rest as communication camers

(1) Control Carrier

Random access slots are those slots on the radio carrier that can be commeonly accessed by all users
in a system for communication control (such as communication link establishment). Among the
radio carriers assigned to the system, those which include random access slots are called control
carriers. For each system, one or more radio carrier(s) can be assigned as control carriers.
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(2) Communication Carrier - - .

Following the communication link establishment, a slot is assigned to a user for exclusive use.
This slot is called reserved access slot that is individually assigned. Radio carriers that consist of
individually assigned slots only are called communication carriers.

422 Frame Structure

The time section which is the minimum communication unit on the time axis is called “slot” and the
repetition of slot which consists of the plural slots on the radio carrier is called “frame”. The frame
prescribes the multiplexing and principally consists of radio channel with a set.of slots in each frame.
In this chapter, the details of frame structure, slot and radio channel is defined. -

4,.2.2.1 Detailed Frame Structure

Flg 4. 2 2 i- 1 shews the frame structurc of both mbound and outbound Each frame cons1sts (}f 30 240
slots, the 1ength is 15 ms and the duration of the frame i is 453.6 seconds.

A hyperframe structure is aiso defmed in. add:tmn o the frame structure shown in Flg 422, 1 1, The_
hyperframe comprises. 256 frames thus, it contains a total of 7, 741 440 slots and has a duratxon of
116, 121.6 seconds.

In this section, the terms of such as RS, 8§, symbol are more frequently used. These definitions are
shown as below.. . - SRR : :

RS (Real Symbol) ---------------- One of 4 values produced in a subchannel modulator, Each real
. symbol transmits 2 bits of information. This is the minimum
element of information in the Quad-QAM modulation scheme.

SS (Subchannel Symbol) ~------- Refers to a complex symbol m oné 'o'fl the 4f01'1r" Quad-QAM
' subchannels. One SS comprises two RS and transmits 4 bits of

information.
Syfnbbl - S T;Qﬁ;A smgie pomt in mgnal space In th1s document refers 1o the

composite signal em;tted by the modulator at a 4kHz rate. Each
symbol comprises four SS or elght RS and transfers 16 bits of
information, : :
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SI-TU

(336 RS)

N{)rmalTU'—_-—'_—-.—-'——'—>I' R
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1(————— Outbound Slot (15 ms) ~ ————mr
SN _ _
ob 1} 21 3b-4{ 5| st-7) 8§ 91 10] 1§12} 13| 14| 15] 16{ 17} 18 R *
Outbound Frame
s 453.6 seconds — e 1
" Inbound Frame
sN| _ _ L
gl 1121 30 4] st 6] 7] 8} 9] 10f 11] 12} 13} 14} 15} 16} 17§ 18] ~ &
"."".--»-.-.n ., Yvea . *: SN 30,240 -1
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Fig.4.2.2.1-1 RF Frame Structure
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(1) The Structare of Outbound Slot

The outbound frame comprises 30,240 outbound slots, each contammg 60 symbols (refer to Fig.
4.2.2.1-1). Each outbound slot comprises:

* a Sync Pattern (3 Symbols)

* a Slot Information Transmission Unit (SI-TU, 56 RS)
* a Normal Transmission Unit (NTU, 336 RS)

+ aPilot Symbol (28 SS) '

* a Color Code (8 RS)

The SI-TU contains information about the assignment and use of a particular slot.

The color code is used to guard against interference from. co-channel cells. Tfle coding of the color
code is described in Section 4.2.6.6.

The format of the NTU deponds on the channol type used in the slot

A precise definition of the composmon of the outbound sIot is gwen in Section 4.2.6. 7
{2) Tho Structure of Inbound Slot

'I‘he inbound frame compriées 30,240 inbound élots (refer to Fig 4.2. 2 1-1). At a given time, a

When an inbound slot.is used for random access. it is divided into-two 7.5 ms random access
subslots, either of whlch can be used for transmission of a random access burst, A random access
burst consists of SR :

« a Sync Pattern (3 Symbols)
* a Short Transmission Unit (STU, 104 RS)
* a Color Code (8 RS)

Note that an extra amount of guard time (0 75 ms) is aliocated w:thm random access subslots to
allow for propagation delay error.

Reserved access slots are assigned to a particular mobile station by the layer 3 control procedures.
A reserved access burst consists of;

» a Sync Pattern (3 Symbols)
» an NTU (336 RS)

» a Pilot Symbol (28 SS)

« a Color Code (8 RS)

A mobile station using a reserved access slot removes its propagation delay error by advancing its

transmissions by the correct amount; thus, no allocation for propagation delay error is required in a
reserved access slot. The time alignment value is controlled by a field contained within the SI-TU.
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The color code is used to guard against interference from co-channel cells. The coding of the color
code is described in Section 4.2.6.6.

The format of the STU and NTU depends on the channel type and LLC protocol being used in the
Slot. o SR :

A precise definition of the cofﬁposiiion of the reserved and random access bursts is given in Table
4.2.6.7-2 and Table 4.2.6.7-3 respectively. ' SN

4.2.22 Slot Structure
(1) Slot Numbering
Table 4.2.2:2-1 shows the numbering of slots. The operator "div", shows the quotient omitting the

figures below the decimal place and "mod” shows the remainder of division. Further , [A..B]
expresses the range of between A and B including A and B and " shows the multiplication.

Table 4.2.2.2-1 Slot Numbering

Quantity - Usage Range Relations

Slot Number {(SN) Numbers slots [0..30,239] SN = xSN mod 30,240
within each frame

Frame Number (FN) Numbers frames [0.2558 FN = xSN div 30,240
within each 'hyp'erﬁ'ame ‘ ' ' o

Extended Slot Number | Numbers slots. [0..7,741,439] xSN = 30,240%FN + SN.

(xSN) - within each hyperframe ' R

The explanation for the frame size (30,240 Slots) is as follows. The factors of 30,240 ére

30,240 = (QF2¥2FLFIHBHSHT)H(253) = 5,040%6, —rore- ~ (Expression 4.2.2.2-1)
The first term (equalling 5,040:)_ is the iea_st' comoﬁ multiple of all of the channel interleaves in
Table 4.2.2.3-1. The extra factor of 6 is introduced to permit certain fields to be distributed over
several slot descriptor blocks (see, for exarmple, Section 4.2.5).

| (2) Frame Offsef
Slots are always assigned in pairs. A slot in the outbound frame is corresponding in the inbound

frame. Corresponding slots have the same Extended Slot Number (xSN). Fig. 4.2.2.2-1 deﬁnesl the
frame offset precisely. : :
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--------------

SNO SN 1 Outbound Frame
l R Fra:ﬁoOffée't” - . h
19.045 ms
InbouhdFr‘ame | SNG.‘...- ST ER .‘SNI*-'
Fig. 4.2.2.2-1 Frame Offset

_ The reference point at which Fig. 4.2,2.2- 1 applies is the FNE base site radio antenna port -
| (3) Slot Synchromzatlon N | o | |
Among the all carriers used by a particular cell, the outbound slot positions are synchronized.
4.2.2.3 The Structure of C hanniéis} N |
) Chammel Defntion

A channel is defined as a collection of slots in a partlcular frame whlch are dedicated to a
pamcular use (i.e., a traffic channel or a pnmary control charmoI)

_ For oxamplo, suppose we want fo set up a 6/1 voice call. This requires allocatmg a cha_rmcl made
up of; for example, the slots numbered 1, 7, 13, 19, étc... A channel is uniquely specified by two
parameters

° Interleave i The mcrement in SN between adjacent channel slots

o Offset---rermmmanea- Gives the SN of the first slot in the channel (e.g. that slot whlch has the
T e Iowest SN). ’I‘he offset 1s avaiuomthe range [0 Inter}eavo 1]

Continuing the above example, the channel consisting of slots 1,7, 13, 19, etc. has an interléave of
6 and an offset of 1. In general, the slots which make up a particular ohannei may bo found by
applying the following equation:

. SNOG IMerleave = Offet-—mmmmms oo (Bipression 4.22.3-1)
(3) Channel Specifier

A channel specifier is an 8-bit field which precisely identifies the slots which compose channel by
giving the interleave and offset. The coding of a channel specifier is shown in Table 4.2.2.3-1.
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Channél Specifier Bits * Channél | Interleave
sQMS) | 7 6 5 4 3 | 2 | s | [edeve | Code
0 O Y 1 0 0 0 0 1 $6

ot oo o 1 n | n 3 s |
0 0 0 1 1 0 n n 3 2
SCT ) ST N | IO (T (PO NP B 1 A IO R N ST $3
0 0 1 0 1 n n n 6 $5
0 0 1, 1 0 ] ~n-. n n 7o . $6
0 0 1 1‘ 1 n n n 3 $7
0 1 0 0 n n n | n 9 $8
0 1 0 T R n 10 $9
0 1 1 0 n n n n 12 $A
1 0 0 0 n n n n 16 $C
1 ol n | on n 0 n 18 D
1 1 0 n n n n n 20 $E
1 1 1 1 n n n n 24 - $F

4.2.3° The Definition and the Structure of Channel Types

This section describes the various kinds of channels used in the digital JSMR system gives details
about their definition and structure. The material discussed in this section summarized in Table

4.2.3-1,
Table 4.2.3-1 JSMR Channel
Channel Type L -~ Inbound Access
Slot Information Channel (SICH)
' L Broadceast Control
Channel (BCCH)
Primary Contro} Common Control Random
: Channel (PCCH) Channel (CCCH) g
Control Channel Random Access Random
_ Channel (RACH) :

Temporary Control Channel (TCCH)

Dedicated Control Channel (DCCH)

Assoctated Control Channel (ACCH) Reserved
Communication Traffic Channel {TCH)
Channel Packet Channel (PCH) Random / Reserved

(R-ALOHA)
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4.2.3.1 Slot Information Channel (SICH)
The SICH is an outbound-only broadcast channel used for transmission of slot controi mformauon
4.23.2 anary Control Channel (PCCH)

The PCCH is a multaple-access channel used for laycr 3 control s1gnalmg between the FNE and
mobile statlons Each cell has one PCCH.

The outbound PCCH is subdivided into the Broadcast Control Channel (BCCH) and the Common
Control Channel (CCCH). The inbound PCCH is called the Random Access Channel (RACI-I) All
slots of the RACH are random access mode -

The following parameters spegify !_ihe configuration of the PCCH on a Cell:

PCCH_:_Inter.i_eaveT E— Thé channel interleave 6f the PCCH.

PCCH_Offset ----mrweurmememnes The channel offset of the PCCH.

BCCH;“Intéﬁf.leave E— The increment in the quanuty between adjacent BCCH slots on the
‘ PCCH. | : :

PA__NS'UB.'. e - The number of distinct pagir_ig subchannels supported on fhe PCCH.

The pa:raméter BCCH;Interleave creates a subframe structure on the outbound PCCH according the
following equations:

PCCH_Subframe = (SN div PCCH_Interleave) div BCCH:_Interleave ~--=-r-u- (Expression 4.2.3.2-1)
PCCH_SN = (SN div PCCH_Interleave) mod BCCH_Interleave. «--------vnrrnn (Expression 4.2.3.2-2)
P.ig' 4, 2 3.2- I. .sh.oWs an éxample of the PCCH subffame structure for PCCH_Interleave = 6,
PCCH_Offset = 0, and BCCH_Interleave = 8, Only those slots comprising the PCCH are shown in the
figure. L

..Qutbound PCCH Slots »
T T T T T T T (g TTTTTTg
W CCCH, ... . o - CCCH &)

S ) S I T B gal 1V ¥ 4 1 1 2|

| SN 0 6 12 18 24 30 36 42 48 54.60 66 72 78 84 90 96 102

PCCHSub&ameOOOOOOOOIlliIIIl
PCCHMSN0123456_70"1_'23-_4_56701

Fig. 423.2-1 An Example of the PCCH Subframe Structure
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' (1) Broadcast Control Channel (BCCH)
The BCCH is reserved for messages containing general system mformat;on and parameters. Data
messages directed to particular mobile stations or groups of mobile stauons do not appeax on the
BCCH. S '
Cons1denng only those slots bclongmg to the PCCH a BCCI—I slot occurs when PCCH SN =0.
(2) Common Control Channel (CCCH)

- The CCCH is reserved for data messages directed to particular mobile stations or groups of mobﬂe
stations {i.e. channel ass1gnments pagmg, etc ) T :

Considering only those slots belonging to the PCCH a CCCH slot occurs when PCCH SN = 0 (
: Where, 1" denotes "not equal") ' - :

* A paging message is a message darected to an 1nd1v1dual mobile station to initiate a base-to-mobile
call. To reduce the battery drain of idle mobile stations the concept of paging subchannels i is
introduced. A mobile station calculates whlch pagmg subchannel to monitor from the equatlon

Paging_Subchannel = (IMSI mod 1000) mod PAWN SUB (Expressmn 4.2. 3 2»3)
The pagmg subchannel assocxatcd thh a parucular CCCH Slot is

Paging_Subchannel = [PCCH Subframe*(BCCH Interleave 1) + PCCH_SN - 1} mod
PA_NSUB. - -- -.-(Expression 4.2.3.2-4) '

Fig. 4.2.3.2-2 illustrates the position of paging subchannel siots with PCCH_Interleave = 6,
PCCH_Offset = 0, and BCCH_Interleave = 8, and PA NSUB 14. Those slots including the
'PCCHareshown1ntheF1g 42322 : S R '

_____ Ombound PCCH Slots = : :
E T T 1T 1 i a 1 1 1T 1T |1 E
CCCH CCCH .

_____ T T 1 N I R -1 I

SN0 6 12 18 24 30 36 42 48 54 60 66 7278 84 90 96 102

PCCH Subframe 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 2 2
PCCHSN 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1

Paging Subchannel 0 1 2 3 4 5 6 7 8 9 10 11 12 13 0

Fig. 4.2.3.2-2 Tliustration of Paging Subchannels
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Note that paging subchannel slots are not reserved exclusively for paging messages; these slots
may contain data messages which are not paging. The FNE guarantees only that a paging, if and
when it appears, appears in.a CCCH slot which belongs to the correct paging subchammel. .

4.2.3.3 Témpox'-aryd Contl"'ol Ciianﬁel (TCCH) |

The TCCH is a multiple-access channel used for layer 3 control signaling. A- TCCH is temporarily

allocated by layer 3 control to provide a means for inbound random access on a channel which is
normally reserved access. Examples of the use of the TCCH include:

During the repeater hang time of a message-trunked. dispatch call. During the hang-time interval, the
channel type is changed to TCCH and any member of the dispatch group may atiempt to gain the right
to transmit on the channel by transmitting random access bursts on the TCCH.

When handbi)er is being pefformed, the té.rg.e.:t.c.eil allocaies a channel to accept: the ‘handed-over
mobile station. While waiting for the mobile station to appear, the channel type is initially set to
TCCH. Then, when the mobile station arrives, it transmits random access bursts. on .the TCCH to
Note thét t_he TCCH always appears “in place of” a TCH or DCCH.

4234 Dedicated Control Channel (DCCH)

The DCCH is allocated (by means of layer 3 control sigﬁaling) for signaling between thé FNE and an
individual mobile station. The main application of the DCCH is to support the more extended layer 3
control procedures. It can also be used for user data. e S

4.2.3.5 Associated Control Channel (ACCH) i

Tﬁe ACCH pfoﬁdes 2 signaling Iﬁaﬂi on .a. irafﬁc channel. The _rhain application- of the ACCH is to
support whatever layer 3 control signaling is required for traffic channel supervision. It can also be
used for management signaling and for user data. ACCH is assigned dynamically on the TCH.

42.3.6 Traffic Channel (TCH)

A TCH is allocated (by rmearis of layer 3 control signaling) for transport of users’ circuit-mode voice

and data traffic. Either the Voice Channel Procedure (VCP) or Data Channel Procedure (DCP) are
used on TCHs. o - o et I TS

There are two ‘slightly'differer'-lt applications of the TCH:
The multiple-user TCH is used for dispatch communications. In dispatch, it is common to have a
group of mobile stations assigned to the same TCH. One of the mobile stations in the group is

designated to transmit on the channel, and the remainder listens o the channeél.

The single-user TCH is used for all other types of communications, i.e. telephone and data. A single
user TCH is assigned to a particular mobile station for the lifetime of the channel.
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42.3.7 Packet Channel (PCH)
4.2.4 Mapping of Protocol Transmission Units into the Frame -

A Protocol Transmission Unit (PTU) is a fixed-size block of RS, with error correction and detection
coding already applied. The size of a PTU and the coding used depends on the particular Logical Link
Control (1.L.C) procedure. The various LLC procedures and the partlculars of each P’I"U are defmed in
later sections of this specification.

The purpose of this section is to define precisely how the PTUs prodiced by the various LLC-sublayer
procedures are mapped onto the Normal Transmission Units (NTU) and Short Transmission Units
(STU) transmitted within the frame. This mapping is a function of the channel type as well as the
particular LLC procedure operating on the channel,

4.2.4.1 Structure of MAC Transmission Units

There are three types of Media Access Control Transrmssmn Umts (MAC TU s)

= Slot Information Transmission Unit (SI—TU), whxch consists of 56 RS

« : Normal Transmission Unit (NTU), which consists of 336 RS

o Short Transmission Unit (STU), comprising 104 RS

As discussed previously in Section 2.1, the SI-TU appears only in outbound slots; the NTU appears in
both outbound slots and inbound reserved access bursts; the STU appears oniy in mbound random
access bursts.

4.2.4.2 Mapping of PTUs into MAC TUs

The following sections describe how the PTUs produced by the various LLC-sublayer procedures are

mapped into NTUs and STUs. Table 4.2.4.2-1 provides a “road map” to the various mapping
procedures defined below.

Table 4.2.4.2-1 Mapping of PTUs into MAC TUs

Channel Type Direction of MAC TU Used © .| Mapping Defined in
Transmission

-SICH. S Qutbound. | -  SI-TU ‘This section (1)
PCCH & TCCH Inbound NTU This section (2}
Cutbound STU This section {3)

DCCH both NTU This section (4)
ACCH both NTU - This section (5)

TCH both NTU This section (6)
TCH both NTU This section (7)
Outbound - NTU This section (8)

PCH Inbound STU This section (9)
NTU This section (10)
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The following notation is used throughout the sections below:

L]
L]

i —-- An index into the RS contained within an input PTU.

p -- An index designating one of the set of PTUs.

k -- An index into the RS within an NTU or STU. It takes on values [0..335] for NTUs and
{0..103] for STUs.

n -- An index designating one of the set of NTUs into which the input PTUs map The value n0
designates the first NTU,

(1) Block Interleave on SICH

This produces 56-RS per slot. This is block-interleaved into the SI-TU as follows. -
fori=[0..55]

nn=imod4;kk=idiv4

k =kk + 14*nn

{(2) Block Interleave on Qutbound PCCH & TCCH

This produces three PTUs, each contammg 112 RS per slot. These are concatenated into a single
NTU as follows. : : :

fori=[0..111}and p=10, 1, 2]
nm=imod4;kk=idiv4

k=112*p + kk + 28*nn

(3) Block Interleave on Inbound PCCH & TCCH

This produces at most one PTU, containing 104 RS per random access subslot. This is block-
interleaved into a single STU as follows. :

for i=[0..103]
nmm=imod4;kk=idiv4
k=kk +26*nn

{(4) Block Interleave on DCCH

This produces 332- RS PTU every slot when operating on a DCCH This is b}ocknmterleaved into a
single NTU as follows. o : .

for i ={0..331)
m=imod4;kk=idiv4
k=2+kk+83*nn

The four RS gi:‘:r”er'i by' k = {0, 1, 334, 335} are not used and should be set to -1,
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(5) Block Interleave on ACCH

This produces at most one PTU every m slots when operating on an ACCH (where m is an integer
[1..6]). The length of the PTU is m*83 RS. The PTU is block-interleaved into m consecutive
NTUs. '

fori=[0..m*83 - 1]
np=imodm;kk=idivim
n=nl+nn

k=2+kk

Each PTU steals 83 RS from each of the m NTUs [n0, ... , n0+m-1]. The presence and alignment
of an PTU is indicated by the Steal Code (Table 4.2.4.2-2)

Table 4.2.4.2-2 Coding of Steal Code RS

Steal Code Steal Code RS

Bits : Meaning
Bit1 | Bit2 | SCO | SC1 | SC2 | SC3 R
0 0 -3 -3 -3 -3 | no steal
0 | 1 1 3143 | 43 | -3 |83RS stolen; NTU n0,...,n0+m-2(not last NTU) ~
1 1 0 |43 | -3 3 ! 43 |83RS stolen; NTU n0+m-1(last NTU) =~ '

The four RS SCi are placed into the NTU in the positions indicated in Table 4.2.4.2-3.

Table 4.2.42-3 Replacement of Steal Code RS into the NTU

SCRS k
5CO 0
sC1 1.
SC2 -y 334
SC3 | 335

(6) Block Interleave on TCH (Voice)
This produces one PTU, containing 332 RS per slot. It is mapped into a single NTU as follows.

fori=[0..331]
k=2+1i

The steal code is used to provide bandwidth for the ACCH on the TCH.
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(7) Block Interleave on TCH (Data)

. This produces one PTU, containing 332 RS per slot The PTU is block-interleaved into a. smgle
.. NTU as follows, . v ‘ g T o

fori=[0.331]

m=imod4;kk=idiv4

k=2+kk+ 83*nn

The steal code is used to provide bandwidth for the ACCH on the TCH.
4.2.4.3 Mapping of MAC TUs into the Frame . .

NTUs appear in both outbound slots and inbbund reser-ve.d. access bursts. The particulars of the
placement of the NTUs are deﬁned by Table 4.2.6.7-1 and Table 4.2, 6 7-2 respectively.

STUs appear only in mbound random access bursts An STU is placed into the burst as deﬁned in
Table 4.2.6.7-3. ' . T .

425 Definition and Structure of SDB

SDB is the outbound element and provides the mformatlon about the a.llocatlon and use of the channcl
which contains the com:spondmg sIot to SICH(Slot Informatlon Channel) assocxated with” each
outbound slot. ' e : S R R

4.25.1 Correspondence between Slot and Siot_Des__c_riptor_;Bioci; _

The slot descriptor block residing in an outbound slot numbered xSN describes the allocation of
outbound slot xSN and inbound slot xSN. |

4.2.5.2 General Slot Descriptor Block Format - -

Fig. 4.2.5.2-1 shows the most_'general format of the si.o‘_t."-"(jiescri;')tor block

C Type -

—  (Contents depends on type.) B

Fig. 4.2.5.2-1 The General Format of the Slot Descriptor Block
Note : Slanting line shows the érea i'ncluding'no bi‘ts..

« C(1 bit)-------- It is equal to 1 if the outbound frame containing the SDB also contains any primary
control channels; otherwise, it is equal to 0.
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+ Type (4 bits)--- Specifies the allocation of the slot (See Table 4.2.5.2-1)

Table 4.2.5.2-1 Values of the Type Field

Value Usage - " Inbound Access Mode
$0 Unassigned Channel - ... : : Not Allowed
$1 BCCH, (a Portion of PCCH)
$2 CCCH, (a Portion of PCCH)
$3 TCCH Random
$4 DCCH o _ . . ... Reserved

$5.$7 | Reserved . = .. . o o ' '
$3 TCH+ACCH Multiple User Format Reserved
$9 | TCH+ACCH Single User Format e ... Reserved
$A PCH Rt ST SR Random
$B Reserved

- $C.8E . 1 Reserved . TS SEREN ' T
$F Reserved for testing

4.2.5.3 Unassigned Channel (Type $0)

This slot descriptor block identifies unassigned slots, Ii *@dﬁtainé snformation which directs mobile
stations to a PCCH. ' SRR - R

Fig. 4.2.5.3-1 Type $0 SDB Format - ©=

4.2.5.4 Broadcast Control Channel (BCCH:Type$1)

This slot descriptor block identifies slots comprising the BCCH portion of a PCCH.
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20 R

PCCH Intly Code [BCCH Intlv Code

RN

%1

SN o

Fig.4.2.5.4-1 Type$1SDB Format
+ PCCH Intlv Code (4 bits) ------ Gives the value of PCCH_Interleave (refer to Section 4. 2.3.2)
using the coding def"med in Tabie 4 2.2, 3 1

= BCCH Intlv Code(4 bits)--~rmmmm Gives the value of BCCH Interieave (refer to Sectmn 4 2.3.2)
: o using the coding defined in Table 4.2.2.3-1. ‘

» FN (1 byte) and SN (15 bits)--— Define the position of the associated slot within the hyperframe.
4.2.5.5 Common Control Channel (CCCH: Type $2)

This slot descriptor block identifies slots which comprise the CCCH portion of a PCCH.

C x)
PCCH Intlv Code § BCCH Intlv Code
o Partlal ID 0 S
~  Batt R
CeEy Partial ID 1 ]
| Saver:
' s Pamal Il) 2

Fig. 4.2.5.5- 1_.' Type $2 SDB 'quiu'at
» PCCH Intlv Code (4 bits) and BCCH Intlv Code (4 bits) _ _
---------- Coded in the same manner as in the type $1 SDB.

» Battery Saver (3 bytes) ---n-- Contains three 1-byte “partial” identifiers, Partial ID 0 through
Partial ID 2,

A mobile station examines each.PartiaE ID to determine if it needs. ‘to‘ decode .tﬁe céfresbonding
Protocol Data Unit (PDU). The algorithm for calculating and evaluating Partial IDs is used in Layer
3. '
4.2.5.6 Temporary Control Channel (TCCH : Type $3)

This slot descriptor block identifies the slots which comprise a TCCH. A TCCH is created when it is
necessary to support random access on a channel which is normally reserved access. The random
access procedure is used in a TCCH.
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%1

o

Fig. 4.2.5.6-1 Type $3 SDB Format

4.2.5.7 Dedicated Control Channel (DCCH : Type $4)

This slot descriptor block identifies the slots comprising a DCCH. A DCCH is assigned to an
individual mobile station and is used for extended layer 3 control signaling.

'_ Layer3 _Identiﬂer : |

Time Alignmeni

A A dlin o

- Fig. 4.2.5;7-1 Typé $4 SDB Format

+ Layer 3 Identifier (3 bytes)---Designates the individual mobile station which is assigned.to
transmit on the channel. The mobile station is identified using
octets 2 through 4 of random reference information element. Octet
1 of the IE, the information element identifier (IEI), is excluded.

+ Time Alignment (4 bits) ------ Controls the transmitting mobile stations time alignment value.

- This field allows the FNE to remove propagation delay erros from
the inbound bursts. This field is interpreted as an unsigned number
in the range [0..15]. The amount of time alignment is specified
absolutely and is equal to (Time alignment value)*62.5Us.

4.2.5.8 Traffic Channel (TCH:Type $8) and Associated Control Channel (ACCH:Type $9)

Both of these slot descriptor block are used to identify the slots which comprise a TCH together with
its ACCH.

The type $8 SDB designates the multiple user format TCH. It is used for TCHs in which a group of
mobile stations listen on the charnmel with one of the mobile stations in the group assigned to transmit
on the channel. This situation is typical of dispatch communications i '
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s ]

SR j{'alkerm .

: Supervision Time Alignment

Fig. 4.2.5.8-1. Type $8 SDB Format

* Talker ID (3 octets)----e-m-mmmmmx Identifies the mobile station which is permitted to transmit on. the

* Supervision (4 bits)-----r-s-mue

channel. It contains octets 2 through 4 of the layer 3 “Individual

e ID_”_in:for_mat_ion element. The information element identifier (octet
oo Dyisexcluded, . oo R -

Transmits a layer 3 information‘element (IE) which can be checked
by mobile stations to confirn that they are allowed to monitor the
channel, The layer 3 IE can be either “Individual ID” or “Group
ID”, Octet 1 of the TE (the information element identifier, or IED
is excluded; octets 2 through 4 are packed into a sequence of six
SDBs as follows. - - R

Given a TCH of a particular intqueé_;ye___ anq__q_pgnicqlgr slot in the channel, let.

SV_INDEX = (SN div Interleave) mod 6. (Expression 4.2.5.8-1)

Then, Table 4.2.5.8-1 defines which bits of the IE occupy the supetvision field 4s a function of

SV_INDEX - -~ -

| Table 4.2.5.8-1 Placement of ID into Supervision Field

i S‘V;INDEX

TEOctet |

" IEBis

0

>

[T I PR PO

EEN Ry

7
3
i
3
7
3

ENIR-NECE SN FORR-N
LB RN AT B Y

ool alool

* Time Alignment (4 bits)

=== Coded in the same manner as in the type $4 SDB . -

The type $9 SDB is the single user format, used for TCHs which are dedicated to'a single mobile
station. This situation is typical for telephone and data communications.
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Layer 3 Identifier

Time Alignment .

Fig 4.2.5.8-2 Type $9 SDB Format

o - Layer 3 Identifier (3 octets) and Time Alignment (4 bits) Do o :
“wsneneneeen Coded in the same way as in' the type $4 SDB, -

4.2.5.9 Packet Channel {PCH:Type $A)
Not prescrlbed o
4.2.6 Channei Codmg |
4.2,6.1 The Principie of Channel Coding
Channel coding procedure is shown as below.
(1) Sérialization Procedure

(2) Scrambling

(3) CRC Calcuiation Procedure :

(4) Forward Error Correction Procedure -
The following sections give a detailed description. |
4.2.6.2 PDU Serialization Procedure |

Let n be the number of bits in the PDU. The bit string pl 1 = p[0], p[1], ..., p[n-1] is obtained by
scanning the bits of the PDU in row order, from upper left to lower right (Fig. 4.2.6.2-1).

pI0] | S
ScanStu ¥ _ - ..-—-
- : [
i > scnen
|
pin-1]
Fig. 4.2.6.2-1. Generation of Bit String p[ ] from PDU
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4.2.6.3 Scrambiing Procedureé
(1) Scrambling Slot Descriptor Blocks
The input to the scrambler is the bit string p[ ] of length 37.
Scrambling of the SDB uses two scrambling 'stririgs',' 31.{ 1 aﬁd.sZ{ 1
(A) Generating s1[ ]

Let x be a 16-bit unsigned integer, s1{ ] be a bit string which is initially empty, and the Slot
Number (SN) of the slot in which the SDB is to be transmitted.

Stepl: Letx=2%SN+1 =

Step 2 : Repeat steps 3 and 4 until the length of s1[ ] is equal to 48.

Step 3 : Let x = (x*21851) mod 65536

Step 4 : Append the 16 bits of x to s1[ ], beginning with MSB of x and cndmg thh

LSB of x
This procedure produces a bit string s1[ ] of length 48.

(B) Generating s2{ ]

Let x be a 16-bit unsigned integer, s2f ] be a bit string which- is initially empty, and CC the
color code used on the carrier.

Step1: Letx=2%CC+1
Step 2 : Repeat steps 3 and 4 until the length of s2[ ] is equal to 48.

Step 3 : Let x = (x*21851) mod 65536 .
Step 4 : Append the 16 bits of x to s2[ ], beginning with MSB of x and ending with

LSB of x
This procedure produces a bit string s2f ] of lcngth. 48.
(C) Scrambling p[ ]
For BCCH (type 1) and TCCH (type 3) SDBs, the bits of p[ ] are modified as follows:
fori={[5 .. 20] p[i] = pli} + s1[i] + s2[i]
fori=[22 .. 36] pli] = pli] + s2{i]
For all other SDB types, p[ ] is modified as follows:
fori=[5 .. 36] pli] = plil + s1fi] + s2[i]
The “+” sign represents modulo-2 addition (exclusive-OR).

(2) Scrambling other PDUs

The input to the scrambier is the bit string p[ ] of length n.
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(A)  Generating s ]

Let x be a 16-bit unsigned integer, s | be a bit siring which is initially emipty, and the Slot
Number (SN} of the last slot in which any bit of p[ ] is to be transmltted The procedure for
generating the scrambling pattern s ] is: : S :

Stepl: Letx=2%8N+1 .- o . _
. Step 2 : Repeat steps 3 and 4 until the length of sf ] is greater than or equal ton.

Step 3: Let x = (x*21851) mod 65536
Step 4 : Append the 16 bits of x to sf ], beginning with MSB of x and ending with -

18Bofx
This procedure produces a bit string s[ ] of length greater than or equal to n.

(B) Scrambliﬁg 1

The scrambled output string p[ } is then obtained by exclusive- OR operauon correspondmg
elements in s[ ] and p[ 1, i.e. STRE

~fori=[0.n-1} : -
if( S LOWER «=i<§ UPPER) p[l] p[1] + s[l]

4,2.6.4 CRC Calculation Procedures
(1) General
This section describes the details of CRC calculation. The steps involved are:
Step 1: Form the polynomial M(x) from the input stfing pll
Step 2 : Calculate the CRC polynomial C(x) using polynomial division.
Step 3 : Form the output bit string. '
The generator polynomials used in CRC calculation are summarized in Table 4.2.6.4-1.

(2) Form PDU Polynomial P(x)

Let pf ] be the 1nput string of length n. Form the polynomial M(x)} of order n~1 in which p[0] is the
coefficient of x™1 and p[n-1] is the coefficient of x0:

M(x) = p[0]x™! + p[1]xP2 + ... + p{n-2]x! + p[n-11. — --(Expression 4.2.6-1)
(3) Calculate CRC Polynomial C(x)

Let 1(x) be a polynomial of order r-1 with all coefficients equal to one, i.e.

) =xFlaxt24  +x3+ 1, -w--(Bxpression 4.2.6-2)

The CRC polynomial C(x) of order r-1 is calculated by polynomial division:
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Cx)=cr.1xH+erox™2 +..+c1x Lreg=Remainder| x* M(x)/G(x) J+I(x), ~=-------- (Expression 4.2.6-3)
(4) Form Output Bit Stnng '
The CRC is then appended to the PDU to form B(x)

B(x)=x* M(x)-&-C(x)-p[O]x“‘*‘r 1~i~p[l}xﬂ+f"2 +.. +p{n 2]x1’+1 +pin- I}xr HFCr X 4ep0xT2 44
c1x! +co- . : _ s (Expressxon 4.2 6 4-4)

The output bit string b[ ] of length n+r is obtained by. readmg out the coefficients of B(x) from left
to right:

b{ ]—-b{O} b{l}, e {n+r“ ]‘“p[()] pl:l]a wialy p{n"zjs p{n;l]a Crily Cr—?,; <y O €O ’ -
- (Expressmn 4.2.6-5)

The length n+r of b[ lis referred to by the name N_BITS in followmg sections,
| (5) Generator PonnomlaIs

The length of the CRC, and hence the particular generator polynomlal used is protocol spec:fic

The polynomials used are tabulated in Table 4.2.6.4-1. .-
Table 4.2.6.4-1
CRC Lengthr G(x) -
167 'X“:—E—XQ £X5 %1
19 X?+X°+ X7+ X' 41
2t .X + XX+ X+ -
29 X +X23+X§°+X9+X5+X“+X3+X2+1'-

4.2.6.5 Forward Error Correction Procedures
(1) Rate 1/2 Code
(A) Gencral

- The input to the rate 1/2 FEC is the scrambled bit string b[ ] of length N_BITS. The steps used
to obtain the PTU are:

Step 1: N_FLUSH zero bits are appended to the end of b[ ].
Step2: Each bit in the resulting string is sequentially trellis coded into an RS, forming an RS
string.
-Step 3+ N_PUNC RS are eliminated (punctured).

The remaining RS form the PTU.
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Table 4.2.6.5-1 shows the protocol—Specific parameters required to completely specify a rate 1/2
FEC

Table 4.2.6.5-1 Parameters Used to Specify Rate 1/2 FEC

Parametey Description
N_BITS Number of bits in PDU+CRC
N_FLUSH Number of flush-outs (must be>=3)
N_PUNC _ Number of RS to puncture

In addition, if N_PUNC is not zero, the location (indices) of the 'punctured RS must be
specified.

The following sections give a detailed description of the steps listed above.
(B) Append Flush-Outs

.. Letc[ ] be a bit string of length N BITS + N FLUSH nntlalized to all Ze10 blt values Copy b{
1] mto c{ } as foliows ' . o

* forn =0, N_BITS - 1] cf] = bln]. ~-rerrwrrrerrerrrrereeresemeesomeenee-(EXpIESSiON 2_1.2._6.5-1)
_(C)  Rate 1/2 Trellis Code
The trellis coder is modelled as a finite state machine. The initial state is zero, The coder

operates on the input bit string one bit at a time beginning with c[(] and endmg with c[N_BITS
+ N_FILUSH-1]. :

For each bit in the input siring, the coder changes state as specified in Table 4.2.6.5-2 and emits
one RS as specified in Table 4.2.6.5-3.

. Table 4.2.6.5-2 Ra_t_e‘ 1/2 Trellis Cgﬁier Next State Tab_lé )

Current State Input Bit Value

0 | 1
0 0 1
1 2 3
2 4 5
3 6 7
4 0 1
5 2 3
6 4 5
7 6 7
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Table 4.2.6.5-3 Rate 1/2 Trellis Ceder Qutput Symbol Table

Current State Input Bit Value
0 1
0 +1 -3
1 +3 -1
2 -3 +1
3 -1 +3
4 -3 +1
5 -1 +3
6 +1 -3
7 +3 -1

As each RS is output by the coder it is appended to the previously output RS eventually
forming an output RS string rs[ ] of length N_BITS+N_FLUSH. '

(D) Puncture

' N_PUNC RS are then eliminated (ptmct’dre'd) from the RS string 1s{ ] produced by the trellis
coder. The number of RS punctured, and the locations (indices) of these RS, depends on the
particular FEC application. The remaining (unpunctured) RS are gathered into the RS string [ ]
(without otherwise changing the order) and these RS coniprise the PTU. The length of t] ] is

N_PTU = N_BITS+N_FLUSH - (Epression 4.2.6.5-2)
(2) Rate 3/4 Code .
{A) General

The input to the FEC procedure is the string b ] of length N_BITS, The steps used to obtam the
PTU are:

Step 1 : N_FLUSH zero bits are appended to the bit string.
Step 2 : Bits in the resulting’ string are grouped three at a time to forin a tn—blt string.

Step 3 : Each tri-bit is sequentially trellis coded into two RS, formmg an RS string.
Step 4: N_PUNCRS are punctured '

The remaining RS form the NTU.

Table 4,2.6.5-4 shows the application-specific parameters required to specify the rate 3/4 FEC.
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Table 4.2.6.5-4 Parameters Used to Specify Rate 3/4 FEC

Parameter - Description
N_BITS Number of bits in PDU+CRC "
N_FLUSH Number of flosh-outs (must be>=9)
N_PUNC Number of RS to puncture

Note that N_BITS + N_FLUSH must be an integer multiple of 3.
(B) Append Flush-Outs
N_BITS + N_FLUSH must be an integer multipie of 3.

Let ¢[ ] be a bit string of length N_BITS+N_FLUSH, initialized to all zero bit values. Copy bf ]
into ¢f ] as follows: S

forn=10. . N_BITS - 1] _c_{n}.:_b[_n}._ :
(C) Group into Tri-Bits

Define the tri-bit string t[ ] of length N_“TRIWBIT = (N_BI’I‘_S&—N'_FLUSH)/& The kth element
t[k] comprises the three bits t[k][0], t[k]{1], t{k}[2]. . .‘

The bit string c[ ] is assigned into the tri-bit string t{ ] in accordance with the equations:

forn = [0 .. N_BITS+N_FLUSH-1}
tin/3][n%3] = cinl.

(D) Trellis Code
The trellis coder is modelled as a finite state machine. The initial state is zero. The coder
operates on the input tri-bit string one element at a time beginning with t{0] and ending with

t[N_ TRI_BIT-1].

For each element in the input string, the coder changes state as specified in Table 4.2.6.5-5
outputs two RS as specified in Table 4.2.6.5-6 and Table 4.2.6.5-7.

Each entry of Table 4.2.6.5-6 contains an symbol index which specifies the particular 2RS
sequence defined in Table 4.2.6.5-7.
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Table 4.2.6.5-5 Rate 3/4 Trellis Coder Next State Table

Current State cooow Inpot ei-biet [F0), e[ ][00, ¢ L 1(2]

000 001 | 010 |-011..] 100 101 - £ 110 111

0 0 Ll 2o b3 oo 1 2 3

1 4 5 6 | 7 -] 4 5° 6 . 7

2 0 1 2 3 0 1 2 3

3 4 5 6 7 4 5 6 7
4 0 1 2ol 3 0 1 2 3

5 4 5 6 7 4 5 6 7
6 0 1 2 3 0 | SR R R R T

7 4 5 6 7 4 5 6 7

Table 4.2.6.5-6 Rate 3/4 Trellis Coder Output Symbol Table
Current State Input tri-bit t [J[0), ¢ {1 (1761021

000 001 010 011 100 101 110 111

0 0 2 4 6 8 10 12 | 14
1 1 3 0.5 1.7 9 1|13 ] 15
2 2 0 6 o4 | 10 |8 | 14 | 12,

3 3 1 7 5 11 9 15 13
::4 - 4 ,-._;;'6 . - 0. 2 12 .1 ~14 ] _:._g:. : 210

5 5 7 1 3 13 15 9 11
6 6 4 2 0 S 12000010 ) 8
7 7 5 3 1 15 13 1 9

As each RS pair (x, y) is output by the coder, flrst RSX and then RSy are appended to the
prevmusly output RS ' -
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Table 4.2.6.5-7 Rate 3/4 Trellis Coder Real Symbol Values

RSx

Symbol Index RSy
0 +1 -1
e 1 oE

L2 +3 -3
3 -3 -3
4 -3 -1
3 +3 -1
6 -1 -3
T +1 -3
= -3 +3
9 +3 +3

-10 -1 +1
11 +1 4+

12 +1 43

13 i +3
4 +3 +1
15 - - =3 +1

(E} Puncture

RCR STD-32A

N _PUNC RS are then eliminated {punctured) from the RS strmg rs[ ] produced by the trellis
coder, The number of RS punctured, and the locations (indices) of these RS, depends on the
particular FEC application. The remaining (unpunctured) RS are gathered into the RS string 1] }
(wzthout otherwme changmg the order) and these RS compnse the PTU 'I‘he length of t[ lis

N_PTU 2¥N_TRI_BIT = 2*(N BITS+N FLUSH)/B

61

(Exprcsswn 4.2.6. 5-3)



RCR STD-32A

4.2.6.6 Definition of Color Code

There are 16 color codes. These are coded into 8 RS according to Table 4.2.6.6-1.

Table 4.2.6.6-1 Coding of Color Code RS .

Color Code . Color Code RS
No. :
CCo | CCt CcC2 CC3 cc4 cCs CCe cC?
0 -3 -3 -3 -3 -3 -3 -3 -3
1 -3 -3 -3 +3 -3 -3 -3 +3
2 -3 -3 +3 -3 ~3 =3 +3 -1 =3
3 -3 -3 +3 +3 -3 -3 +3 +3
4 -3 +3 -3 -3 -3 +3 -3 -3
5 -3 +3 -3 43 -3 +3 -3 +3
6 -3 +3 +3 . -3 -3 +3 +3 -3
7 -3 +3 +3 +3 -3 +3 +3 +3
8 +3 -3 -3 =3 +3 -3 ~3 -3
9 +3 -3 w3 +3 +3 -3 -3 +3
10 +3 -3 +3 -3 +3 - -3 +3 -3
11 +3 ~3 +3 +3 +3 -3 “+3 +3
12 +3 +3 -3 -3 +3 +3 -3 . -3
13 +3 +3 -3 +3 +3 +3 -3 +3
14 +3 +3 +3 -3 +3 +3 +3 -3
15 +3. +3 +3 43 43 +3 | +3. | 43

‘The 8 'RIS CC; are plac.:e.d into the bﬁiﬁo&nd siot; ihb.ound random acéess burst, and inboﬁnd reserved
access burst in the positions indicated in Table 4.2.6.7-1-Table 4.2.6.7-3.
4.2.6.7 Symbol Mappings

The tables which appear in this section define precisely the placement of RS within the outbound slot,
inbound reserved access burst, and inbound random access burst, The notation used in the tables is:

* S88i : SyncSS
'+ Di : SI-TURS

= Pi : PilotSS

* CCi : Color Code RS
» Ti : NTUorSTURS
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(1) Outbound Slot

Table 4.2.6,7-1 Mapping onto Symbols of an Outbound Slot

RCR STD-32A

Sym- Subchannel 0 Subchannel 1 Subchamel 2 Subchannel 3 Usage
bl |y Y X Y X Y X Y -
0 $80 ss1 . ss2 $83
1 S84 585 5§56 8§87 Sync Pattern |
2 558 $89 $S10 $s11
3 | po D1 D2 D3 D4 DS D6 D7 - SL-TU
4 | D8 Do plo | pu D12 D13 pi4 | pis (index )
5 PO pig | D1 | D D21 P
6 | DI6 p17 | D26 D27 D28 D29 D30 D31
7 | D25 D25 D34 D35 D36 D37 D30 D31
g8 | px: D33 D42 D43 D44 D45 D38 D39
o | Do | pa 7 3 | Di | D4
10 | D4 p9 [ pso | pst | ps2 | ps3 .| pst | Dss
11| cco | co cc2 cC3 TO - i T T3
12 T4 TS5 . T6 - T7 T8 ™ T10 Ti
13 P4 T14 T15 T16 T17 Ps
14| T2 TI3 T22 T2 T 25 TIS TI9
15| T2 21 T30 T31 ™ T33 T26 v
16| T2 29 T38 T T40 T41 T3 T35
. NTU
17| 1% T37 PG P7 T4 T43 (index k)
18 | Ta T45 T46 T47 T48 T49 T50 T51 : |
19 | T3 T53 T54 TS5 TS6 | T57 T58 T59
20§ TE0 T61 T62 T63 Té4 165 | T66 T67
21 P8 T70 1 ™ 73 P
2| Te8 T69 78 T79 TS0 T81 ™ | T
23 | 176 77 186 87 88 | 9 | TRz | T®
24 | Ts4 T85 T94 T95 T9% T97 T T91
25 | T2 93 P10 Pl T98 T
261 Tioo | T | moe | ties | mo+ | Tios | Tios | Ti07
270 108 | moe | mwo | mu | T2 | iz | tie | ti1s
28 | e | tur | oms | tie | mw | ma | otz | Tis
29 P12 1126 | Tiz7 | i | i P13
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Table 4.2.6.7-1 Mapping onto Symbols of an Outbound Siot (Continued)

64

Sym-] Subchanuel 0 | Subchamnel' 1 | Sitbchannel 2  Subchamel 3
bol . Usage
x v | x Y x | v | x | v | **
30 | 2 f Ttos | omm o mss | teé | My | Tio T131
st ma ) s | e | s | otue | oriss | oTiss | m
32 1o [ Tiar | mso | st | o2 | s | Tie | Tia
33 | T8 | Tude P14 P15 TIS4 | T155
34 -mise | 1157 | miss | omiso | Tieo | mel | T2 | Ties
| 35 Tiet | Ties | Ties | mer | Ties | e | o ST
36 | T2 ftws | mm o {ms | tos | mm | s | mw
37 P16 Tig2 | Tis3 | Tisa | Tiss PI7
38 | T80 | T8 f T | mo f mior |'mie2z | Tise | Tigy
39 | mss | 189 | e | miw | to0 | ™ot | Twa | Tios
40 | 196 | Tio7 | mos | o | T8 | 100 | T2 | o8
41 | 204 | T205 P18 P19 T210 | T211
@ | ne fras | ne | s [ tas |y | tas | e |
_.'43 mo ot | TR 7 M3 | T24 |25 Te | ez |
a4l ms | too | mao |t |z | mm | otoa | T3 S ONTU
45 P20 | R | 1M | T4l P21 (index k).
46| %6 |7 | 46 | a7 | s | oo | T | s
47 | n4 | s | s | mss | Tse | s | oTso | mast
8| w2 |13 | me | me | ot | mes | T2ss | s
49| no |61 | e P33 T266 | T2er
50| me |60 | o | 2w |tz | mm | ot | owrs
st | mm |7 o | me | THe | mst | s | T283
s2 | 284 |tss | mes | s | s | meo | Teo | mer
53 P24 mo | ™95 |6 | mer | es
sl me s me | e | 104 | s | Tz | w9
55 | mw |10t | mo | B | w2 | ms | s | m
56 | mos | w9 | ms | mo | TRo | ma | Taa | T315
57| mt6 | 317 | P26 P27 T2 | ™23
s8 | ™y | TRs | s | ™ | tes | m» | tho | ma
59 | mu jote3 | mau | ms | cor | cos | cos | cor




(2) Reserved Access Burst
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Table 4.2.6.7-2 Mappihg onto Symbols of a Reserved Access Burst . ;‘

Sym-| Subchannel 0 Subchannel 1 Subchannel 2 Subchannel 3

bol : : Usage

X Y X Y X Y X Y

0 850 SSt Ss2 583

1 584 Ss5 86 SS7 Sy'ﬁc'i)amm'
2 S8 889 $$10 811 o
3 1 coo | ca ce2 ccs | 1o T1 T T3

4 | T T5 T6 v TS 9 TI0 T11

5 PO T14 T15 T16 17 pi

6 | T2 T13 22 | T23 T24 25 T18 T19

7| T0 | T2t | T30 T31 ™2 | T3 | ™6 | T2

8 | T2 T29 T38 T39 T40 T41 T34 | T35

9 T36 T37 P2 P3 D42 D43

10 | T44 T45 T46 T47 T48 T49 T50 51

1| 152 T53 TS4 TS5 T56 T57 T58 T59

12 | T60 T61 T62 T63 T64 T65 T66 T67

13 P4 T70 T T72 73 PS5 NIU
14 | 168 T69 T78 T79 T80 T81 174 T75 (ndexk) .
15 | T76 T77 86 187 83 T89 T$2 T83: |
16| Tsa | oTss | Tto4. 4 Tos | o6 | Tov | 0 | ™1

17 192 | TO3 P6 P 98 T99-

18 | Ti00 | Tt | T02 | T3 | Tioa | Tios | Tios | Tiov

19| T8 | w9 | Tite } min | otz | tis | T4 | THS

20 | Tii6 7 | s | Tue | Tz | iz | T2 T123

21 P8 TI26 | TI27 | T128 | T129 P9

2 | Ti24 | mi2s | T34 | T35 | 1136 | Ti37 | Tizo | Tisi

23 | T132 | Ti33 | T2 | T43 | Ti44 | Ti45 | T138 | TI39

24 | 1140 | 141 | 50 | 115t | Tis2 | Tis3 | Tu4s | Ti47

25 | T148 | T149 P10 P11 TiS4 | TI5S

26 | T1s6 | Ti57 | T158 | Tiso | T | Tist | Tie2 | Ties

27 | 1164 | mes | Ties | Tier | Ties | Ties | 170 | TIm

20 172 | i3 | miva | tis | Tz | mir | Ti)g | Ti7o

29 P12 Ti82 | Ti83 | Tis4 | Tiss P13
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Table 4.2.6.7-2 Mapping onto Symbols of a Reserved Access Burst (Continued)

Sym-| Subchamnel 0 - Subchannel 1 ‘Subchannel 2 Subéhannel 3

bol 1 x Y X Y x Y X Y .
30 | Tis0 | T8t | Tio0 | Tior | T2 | T193 | Tise | Tis7

31 | Tiss | Tise | mies | Too | 200 | T201 | T194 | TI95

32 | me6 | Tov | T206 | T207 | 208 | T200 | T202 | TR0

33 | T24 | 1205 P14 | P15 ™10 | TN

34 | 22 | 1213 | 214 | 25 | 216 | 217 | 218 | 219

35 | m220 | m2t | 222 § 223 | T224 | T205 | 1226 | TR27

36 | T208 | T220 | T230 | 231 | T232 | T233 | T234 | T235

37 P26 1238 | T30 | T2M0 | T2M P17

38 | 236 | 1237 | T2d6 | T247 | T248 | T20 | T242 | T243

39 | Toas | T2es | Tosa | Toss | mse | omest | meso | most

40 | 252 | 258 | 62 | ™63 | moes | T2es | Toss | Tose

41 | T260 | T261 P18 P19 T266 | T267 NTU
42 | T268 T269 1270 1271 1272 T273 T274 1275 (index k)
s ) 6 | 2 | o8 | e | mos0 | most | e | mos3 |
‘a4 | T28a | To8s | T286 | T287 | 288 | T289 | 290 | oo

45 P20 204 | T295 | T206 | T207 | p21

a6 | m292 | 293 | mo2 | 03 [ w04 | 1305 | Toos | 7299

47 | T300 T301 | T310 T311 T312 1313 T306 T307

48 | 308 | m0o | T3s § 139 | 1320 | 1320 | 1314 | M35 |

s | 16 | 317 P2 3 | 2 | T3

50 | T34 | T35 T326 T327 T328 | T329 T330 T331

st f 32 | 133 | Taza | s | cos | ocos | ocos | cor

52 P24 P25 P26 P27
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(3) Random Access Burst

Table 4.2.6.7-3 Mapping onto Symbols of a Random Access Burst

RCR STD-32A

Sym-| Subchannel 0 Subchannet 1 Subchannel 2 Subchannel 3

bol Usage

X Y X Yy o ox .| . X Y

0 $50 $51 ) $53

I 584 585 586 . SS7. Sync Pattern
2 558 559 $510 $s11

3 | coo | oca ce2 ccs ™ | TI. ) T2 T

4 T4 Ts 16 T7 T8 T9 .Ti0 T11

5 PO . T14 TI5 TI6 | TI7 P

6 | ™2 TI3 ™2 ™ | T4 T25 T18 T19

7 1 0 | 121 | T30 ™1 132 | ™3 | ™6 | T

g | s 1 T2 38 | T30 40 T41 T34 T35

9 T36 T37 P2 P3 D42 D43

10 | Tas T45 T46 T47 T48 T49 T50 T51

1n i TS 53 T54 TS5 | TS6 T57 TS8 TS50

2] 10 | T61 162 | Te3 | Te4 | Te5 | T66 | Te7 (inzgk)
13 P4 70 T71 T2 | T3 P5

14 | Te8 T69 T78 T79 T80 T81 T74 T75

15§ TI6 ™ T86 T87 188 T89 T82 T$3

16 | T84 85 P6 Py 90 91

17 | o2 93 94 T95 T96 T97 98 T99

84 mioo | mor | mioe2 | mos | ccs | cos | ccs | cor

19 P8 PO P10 - Pl
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4.2.6.8 Coding of Each Channel

In this section, channel coding methods of each functional channel are described , in accordance to

the procedure above mentioned. Table 4.2.6.8-1 to Table 4.2.6.8-4 show the procedures and their
parameters of each functional parameters.

Table 4.2.6.8.1 SICH Coding

" Procedure " Procedure Parameter | Parameter Value
_ Reference _ . _
Serialize © 4262 o 3T

C Scramble | 4263 8
CRC | 4264 r 16
CFEC. [ 4265 Rate 12

' ' N_BITS L 53
N_FLUSH .3
N_PUNC 0
N_PTU 56

Table 4.2.6.8-2 PCCH & TCCH Coding

Procedure Procedure Parameter | Value for Inbound PDU | Value for Othounci
Reference | - _' - PDU--
Serialize 4262 con 88 o .. 88
Scramble . | 4263 | . -
CRC 4264 o 1 o
me [ azes | me | w | ip
| e [ e | 1w
N_FLUSH 3 3
N_PUNC 6 . 0
index 13,27,41,55,69,83
N_PTU 104 112
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Table 4.2.6.8-3 DCCH & ACCH Coding
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Procedure Procedare | Parameter Parameter Value m
Reference 1 5 3 4 5 6
Serialize 4262 o 51| 131 | 211 {201 | 371 | 4m:
Scramble 4263 S_LOWER
CRC 4.2.64 r 29
FEC 4265 Rate 12
N_BITS 80 160 240 | 320 |400 | 480
N_FLUSH 3 6. 91 12 ¢ 15 18 .
N_PUNC o
N_PTU 83 166 249 332 | 415 | 498
Table 4.2.6.8-4 TCH (Data) Coding
- - . . |
Procedure Procedure Reference Parameter Parameter Value
Serialize 4262 ‘n 488
Scramble 4.2.6.3 o o
CRC 4.2.64 r r =0 ( no CRC)
FEC 4265 Rate 34 .
N_BITS 488
N_FLUSH 10
N_PUNC ]
N_PTU 332
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4.3 Transmission Control and Radio Link Control

In this section, the transmtssmn control and radio link control between a base station and mobile
stanon are described.

4.3.1 Radio Carrier Transmission Conditions at the Base Station
(1} Frame Synchronization between Radio Carriers
Outbound frames in the radio carriers transmitted from base stations must be synchronized with
each other. In the multi-zone structure system, every carriers at the base stations should be
transmitted with frame synchromzatlon
) Control Carrier Transmission
The control carrier is continuously transmitted. . -
(3) Communication Carrier Transmission -

The communication carrier i_s continuously transmitted when at least one communication channel
in the carrier is used. It can stop transmitting when all channels are niot used. .

432 Acéess Modes at Inbound iladio Channel
Two access modes, random access and reserved abcess, exist in the inbound radio channel.
{1} Random Access Mode

This is the access mode for permlttmg the transmission from plural mobile stations and randomly
accessed.

Random access mode is used when the call connection request etc. are transmitted from mobile
stations. There are RACH and TCCH in the random channel.

{2) Reserved Access Mode
This is the access mode for permitting only transmission from the individual mobile station and the
base station is assigned reserved access slot to the mobile station when necessary. There are
DCCH, ACCH, TCH and PCH in reserved access channel.

4.3.3 Transmission Conditions of the Slot at the Mobile Station

The transmission from mobile stations is based on the slot information including the system

information type message in BCCH broadcasted from the base station when the mobile station
transmits the slot.
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(1) Basic Principle of Transmission Condition of the Slot

The mobile station receives BCCH and must confirm that the base station is not in the access
prohibition state from system information type 0 message.

(2) Transmission Condition at Random Access Slot

The mobile station can use only subslot format when the inbound random access slot is used. The
TCCH transmission condition by the mobile station is to be confirmed that the channel used is
TCCH by the cutbound SDB. When the mobile station detects channel disconnect by the base
station, it immediately must stop transmitting. The channel disconnect is prescribed in Section
4,38 “Channel Disconnect”.

(3) Transmission Condition at Reserved Access Slot

The basic slot format is used in inbound reserved access slot. The transmission condition of

reserved access siot by mobile station is to confirmed that the IDs is included in the outbound

The mobile station must immediately stop when it detects the channel disconnect by the base
station.

(4) Access Prohibition
The base station can inform Cell Availability Parameters and Cell Access Parameters of the system
information type 1 message on BCCH and prohibit the mobile station frorn accessmg 1o the

serving cell.

The Cell Availability Parameters transmit the information whether it is possible for the mobile
station to access to the base station or not.

" The mobile station is classified into 16 access class. The base station can set up the access
grant/non-grant and inform Access Parameters of System Information Type 1 message on BCCH.

4.3.4 Random Access Transmission Control

The transmission control method is shown as below.

4.3.4.1 Random Access Transmission

Random Access Transmission control is the procedure included in layer 2. The operation for random

access by mobile station is started by the transmission request from the upper layer. The opcratmn is
stopped when the transmission of resend transmission
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4.3.4.2 Operation of Random Access Transmission Control
. (1) Transmission Control at the Mobile Station

The transmission of signaling on random access channel by the mo‘oﬂe station is accompamed w1th
random delay resend control. :

When the mobile. station transmitted the inbound signal on random access slot, the mobile station

can execute the random access control for re-transmitting the same signal after the random time

-delay. However, it can not resend more than the maximum' random resendmg number
- {(MAX_RTX). :

MAX_RTX can be calculated from _MAX RTX of Cell Access Parameter in the System
Information Type 1 message on BCCH from the base station. : :

(2).. Conditions for Random Delay Value . -

Tﬁe mdbile station adds the random delay value n for resending after the transmission of the
inbound signal and passing of the time prescribed (random resending basic wait tlme,
-FIXED_WAIT _TIME) . . - :

The random delay value n is randomly selected in the range of 0 to random resending delay n.

The range of random resending delay is set up to the initial value of random resending delay

. (INITIAL_RTX_TIME) when the first burst is transimitted and after that, it is changed according to
(random resending delay time of k+1)=2*(the range of random resending delay of k) each
resending. The range of random resending delay is within the maximum random resending time
(MAX_RTX_TIME).

The random resending basic wait time, the random resending delay initial value and the maximum

random resending time is respectively calculated from _FIXED_WAIT TIME,

. INITIAL_RTX_TIME and _MAX_RTX_TIME, which are in Cell Access. parameters. of the
- System Information Type. 1 message on BCCH broadcasted by the base station. - - . -

4.3.5 Reserved Access Transmission Control

In this section, the transmission control method at reserved access is prescribed. The random access
transmission control is the transmission control procedure existing in layer 2.

(1) Control Operation at Base Station

The base statiori_ indicates the 1D of mobile station: with the right for access to the channel on the
layer 3 specifier of SDB (DCCH) or the talker ID (TCH or ACCH) and stimulates the mobile
station to inbound signal transmission.
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(2y Conirol Operation at Mobile Station
When the mobile station transmits the signal by the reserved access, the mobile station receives the
outbound SDB and must confirm that the channel is the reserved access channel and the itself
individual ID is indicated.
4.3.6 Cell Selection
The cell selection is the operation for fetching of control channel by the mobile station.
The cell selection is executed to find the optimum serving cell from the multiple cells by the mobile
station. When the serving cell is determined by the cell selection, the mobile station must start
receiving the single or the plural slot and fetching the control channel. When the fetching of control
channel, the slot timing of receiving carrier and the frame timing must be stored. '
While the mobile station is in the fetching of control channel, the mobile station is receiving SDBs
and color codes in every CCCHs. The mobile station must store the version number broadcasted on
BCCH at least once per 10 seconds. If the mobile station detects the different version number from the

former version number, the mobile station has to receive BCCH again.

The state, which the mobile station does not cornrnumcate though the servmg cell of the moblle stauon
is determined, is named as the Idle Mode : : :

4.3.6.1 Initiation Condition of Cell Selection
The mobile station initiates the Cell Selection in the case shown as follows.
(A) When powered on.

~{B) Wh11e momtonng PCCH, if disconnect or failure of the PCCH is detected or the serving cell
becomes barred, and there are no unconditional foreground cells (see 4.3.10 (5)).

~(C) When the usage of serving cell is prohibited and the foreground cell, which is the candidate
for the next serving cell, is not recorded. : -

(D) If an attempt to connect to a PCCH fails and there are no unconditional foreground cells.
Foreground cell is prescribed in Section 4.3.10 “Quality supervision”.
4.3.6.2 Procedure of Cell Selection

{1y Sync Symbol Detection -

The méﬁile station starts re;:eiving a radio control channel in the éoﬁtrél channel candidates and

detects the sync symbol in outbound slot with 15ms cycle. The mobile station stores the
frequencies of plural control carriers in advance.
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(2) SDB Reception

When it is possible for the mobile station to detect the sync symbol, the mobile station must
receive SDBs on voluntary slots.

(3) Tracking Condition of the Control Channel
The mobile station confirms that the carrier is a control carrier including PCCH frofn C bit of Si}B.
(4) Communication Quality Measurelﬁént forrzhe Control Channel
The mobile statior; rﬁeasurcs the communicatiéh quality of .the c.ontr.ol channel fetched. .
(5) Each procedﬁfé éf .(1.) to..(4) is execui:ed for every coﬁtréi can‘iéré.
. (6) Determination of the Serving Cell
Thé service prdvider specifies the cbnditibns fof détemlinaéiéﬁ of the serving cell.
4.3.7 Fetching the Communicatioil Chan.nels | |

The mo‘nﬂe station executes the operatmn for fetchmg of the commumcauon channel when - the
communication channel is assigned by the base station.

4.3.7.1 Fetching Procedures for Communication Channels
(1) Sync Symbol Detection
The mobile station switches to the carrier directed by the base station and détects the sync symbol
of slot's location appointed on the base of the standard point of slot timing stored at the control

channel.

If the mobile station detects channel failure on this communication channel, it returns to the control
channel and then to an idle mode.

(2) SDB Reception
The mobile station receives the SDB of the slot when the sync symbol is detected.
(3) Fetching the communication channel

The conditions for fetching the communication channel are shown as below. If the conditions are
not satisfied with, the mobile station returns to the control channel and then to an idle mode.

(A) When the channel assigned is TCCH

The mobile station must confirm that the channel is ass1gne:d to its mobile statmn from FN and
SN field of SDB. -
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(B) When the channel assigned is TCH, ACCH and DCCH
- When the mobile station transmits, the mobile station must confirm that the channel includes its
individual ID in SDB. When the mobile station does not transmit, the mobile _statio_n confirms .
" that monitoring is permitted to its mobile station by the supervision field of SDB. .
4.3.7.2 Conditions of Keeping Syncht_fonization of Communication Channel
The conditions for keeping synchronizé_tibn of the communication channel are shown as below. If the
condition is not satisfied with, the mobile station returns to the control channel and then to an idle
mode. S o

(A) When the channel is TCCH

"The mobile station confirms that the channe! is the communication channel assigned to its mobile
station from FN and SN field of SDB.

(B) When the channel is TCH, ACCH or DCCH
The mobile station, which try to transmit, confirms that SDB includes its mobile station's
individual ID. The mobile station, which does not try to transmit, confirms that monitoring_ is

permitted to its mobile station from supervision field of SDB.

If the mobile station detects channel failure on this communication channel, it returns to the control
channel and then to an idle mode. S o

4.3.8 Channel Disconnect
Channel disconnect is always initiated by the base station. The base station informs the channel
disconnect to the mobile station by four times or more transmitting SDB which includes the channel

type of the unassigned channel.

The mobile station recognizes the channel type and the content of the SDB and detects to be
disconnected the channel.

The recognition is executed in the only case that the color code is correct and the SDB's CRC checks.

Table 4.3.8-1 shows the detection standard of the channel disconnect each mobile station's situation. "
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Table 4.3.8-1 The Detection Standard of the Channel Disconnect

The State of the Mobile Station . -~ .. :| . The Detection Standard of the Channe! Disconnect
Any . 0. oo o o | Reception of SDB type "Unassigned” . -
Monitoring PCCH ™ -~ S e SDB type not BCCH or CCCH -
Assigned to multi-user TCH SDB type not multi-user TCH or TCCH
R Supervision field of SDB does not check.

Assigned to single-user TCH SDB type not single-user TCH

_ e " |'Layer3 identifier field of SDB does not check
Assignedto DCCH =~ : | SDB type not DCCH | '

Layer 3 identifier field of SDB does not check.

RR connection transfer(assignment or handover) | Any SDB besides TCCH observed.

4.3.9 Channel Failure .

The channel failuze is the failure of the radio channel detected by the mobile station and the failure of
input signal to the mobile station caused by RF channel error.

(1), Detection of Channel Failure by Mobile Station
 The mobile station detects the”c'hannel_ f_aiiure by ;‘eé:éiviﬁg SDB.

.. The mobile station stores the receiving number of SDB checked by CRC from recelvmg slots (the
number for recognizing failure reception : _MS_fail _window)

If this number is less than the specified number (Threshold value for checking channel failure :
MS_fail_threshold), the channel is detected as the channel failure.

_The number for recogmzmg fallure reception and the threshold vaiue for checkmg channel fallure
are calculated by MS_fail_threshold broadcasted on BCCH from the base station.

4.3.10 Quality Supervision at Mobile Stations

The mobile station executed the quality supervision for the serving cell and the heigﬁbor cell at idle
mode and communication mode. : .

The result of quality supervision is used as the information for re-selection, handover and cell re-
connection.

(1) The mobile station measures the items below for the quality supervision of the serving cell.
(A) Serving Cell C/I+N (serving _CINRo)
The mobile station measures C/I+N of the serving base station. The serving cell C/I+N is
obtained by averaging the most recent C/I+N (the serving cell measurement number :

serving_window) result of the serving base station measured with the number of times
prescribed.
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(B) Serving Cell RSSI (serving_RSSI)

- 'The mobile station has to measure the RSSI (Received Signal Strength Indicator) of the serving
~~base station. The serving cell RSSI is obtained by averaging the most recent RSSI of the
serving base station measured with the number of times prescribed.

The serving cell measurement number is calculated from _serving. window broadcasted on
BCCH by the base station.

(2) Neighbor Cell Quahty Measurement
~The mobile station can obtain the information on the neighbor cell from BCCH broadcasted by the
“serving base station. The mobile station periodically measures the communication quality of the
- neighbor cells and classifies their ne1ghbor cells into two catogones foreground cell and back
ground cell. : SOETEE S SRS

(3) - Foreground Cell Quality Measuroment

The mobile station measures the items of foreground cells shown as below clasmf;ed from the
neighbor cells.

' (A) Ne1ghbor Cell C/I+N (nelghbor CINRO)
The moblle station measures C/I+N of each foreground cell. The ne:tghbor cell C/I+N is
obtained by averaging the most recent measured C/I+N (the foreground cell measurement
number: foreground_window)result of each foreground cell with the number of times
prescnbed

- (B) Nelghbor Celi RSSI (nelghbor RSSI)

- The mobile station measures RSSI of ¢ach foregorund cell. The neighbor cell RSSI is obtained
by averaging the most recent measured RSSI result of each foreground cell with the number of
times prescribed(foreground cell measurement number).

The measurement number of times is broadcasted on BCCH from the base station.

(4) Qnahty Measurement of Background Ceil

The mobile station measures the items of - foreground celis shown as below class1f1ed from the
neighbor cells. S : TR : _

(A) Nelghbor Cell C/I+N (nelghbor CINRo)
The mobile station measures C/I+N of each background oeli The netghbor cell C/I+N is

obtained by averaging the most recent measured C/I+N result of each background cell with the
number of times prescribed.
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(B) Neighbor Cell RSSI (neighbor_RSSI)

- The mobile station measures RSSI of each backgorund cell. The neighbor cell RSSI'is obtained
by averaging the most recent measured RSSI result of each background cell with the number of
times prescribed. -

(5) Neighbor Cell Classification

The neighbor cell is classified in two categories, foreground cell and background cell, by the
measurement result of communication quality. :

.. The mobile station classifies the neighbor cells exceeding the neighbor cell C/I+N prescribed
{(foreground cell C/I+N threshold value : foreground_CINRo_threshold) into the foregorund cell.
In this time, the number of foreground cells can not exceed the prescribed number(maximum
foreground cell number : foreground_max). The neighbor cells, which is not selected as the
foregorund cell, are classified as the background cell. The foreground cell C/I+N threshold value is
calculated by _foregroud_CINRo_threshold broadcasted by the base station and the maximum
foreground cell number is informed on BCCH by the base station.

4.3.11 Celi Re-selection

The mobile station in idle mode changes the serving cell according to radio link quality. Cell re-
selection is defined as the transition to the nelghbor cell executed by the mobile station Wthh
determined the serving cell. SISTRE : :

43.11.1 Quality Measurement for Cell Re-selection

The mobile station measures C/I+N and RSSI of the servmg base station and measures the serving cell

C/I+N and the serving cell RSSL

The mobile station measures and records the neighbor cell C/I+N and the neighbor cell RSSI, which is
described in the neighbor list [E of System Information: Type 5 message broadcasted on-BCCH.

4.3.11.2 Initiation Condltsons for Ceil Re-selectmn

The mobile station starts transatmg 10 the nelghbor celi accordmg to cell e selcctmn procedure in the
cases shown as below. S .

(A) The serving cell is prohibited to access to the base station. .. ..
(B) The serving cell is detected channel disconnect or channel failure.
(C) The mobile station fails to connect to PCCH.
If there is no target nclghbor cell, the mobile station starts the celi selectlon procedure

4 3113 Cell Re-selectlon Class

The cell re-selection class shows the priority of the neighbor cell as the targef neighbor cell. Higher
values indicate more desirable candidates and the priority goes down in descending order.
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%00 : Re-selection impossible
%01 : Re-selection Class 1
%10 : Re-selection Class 2
%11 : Re-selection Class 3

4.3.12 Handover

The mobile station assigned to either DCCH or Single TCH changes the serving cell in accordance to
the communication quality and continues the cornmunication at the new cell. Either the mobile station
or FNE can initiate h&ndover Handover is the servmg cell change by the mobﬂe statlon in the Radio

Management Link.

In this section, the condition to initiate handover is described (Handover Procedure is referred to
Section 4.4.2.4(3).).

4.3.12.1 | nglity Measurement at the Mobile Station for Handover
The mobile statioﬁ measures Outbound ser\;ing cell C/I+N and serving RSSI of serving cell.
The mobik; station measures the neighbor cell C/I+N and the neighbor cell RSSI of neighbor cell
which is informed by BCCH. The handover class, which is in the neighbor cell hst mciuded in the
neighbor cell IE of System Information Type 5 message, is broadcasted.
4.3.12.2 Communication _Quality Measurement at the Base Station
The base station measﬁres and records C/I+N of inbound signal of the chanmnel assigned.
4.3.12.3 Handover Initiation
{1) Initiation of Handovér by Mobile Statién '

The mobile station initiates the handover in the cases as shown below.

{A) When the cell shown as below, which is foreground cells with handover class %01, is
found

(serving_CINRo < hdvr_CINRo_threshold ) &&
(neighbor_CINRo >= se_rvi,ng"CINRo + hdvr_CINRo_hysteresis )

where "A&&B" means the logical product of A and B.

(B) When the cell shown as below, which is foreground cells with handover class %10, is
found

( ( neighbor_RSSI>= serving_RSSI + hdvr_CINRo_hysteresis ) &&
(neighbor_CINRo >= MIN( serving_ CINRo, hdvr_CINRo_threshold +
hdvr_CINRo_hysteresis})

or
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( ( neighbor_RSSI< serving_RSSI + hdvr_CINRo _hysteresis ) &&
( serving CINRo < hdvr_CINRo_threshold } && ° .
( neighbor_CINRo >= serving_CINRo + hdvr CINRo hysterems ))

(C) When the cell shown as below, which is foreground cells with handover class %11, is
found

(neighbor_CINRo >= MIN( serving_CINRo, hdvr_CINRo_threshold +
- hdvr_CINRo,_ hysteresis))- L ‘ . :

Handover C/I+N threshold velixe (hdvr;CINRo_t}lreéhoId) is calculated by

_hdvr_CINRo_threshold broadcasted on BCCH and Handover C/I+N

hysteresisthdvr_CINRo_hysteresis) is broadcasted on BCCH by the base station..
(2) Handover Initiated by the Base Station

The base station initiates handover when the Inbound mgnal quahty is the condluon shown as
below. : .

. mobile station C/I+N<handover mobile station C/I+N threshold -

The mobﬂe station uses the eeli wn:h the condmons shown as. below as the canchdate of the target
cell.

C/I+N of candidate cell >= MIN (servmg ceH C/I-i-N handover C/I+N threshold)
43124 Handover Class

Handover class indicates the desirability of each neighbor cell for handover. Higher values indicate
more desirable candidates and the priority goes down in descending order. L

%00 : Handoverimpossible . . .- ... .
%01 : Handover Class 1

%10 : Handover Class 2 -

%11 : Handover Class 3

4.3.13 Re-connection

When the mobile station detects the deterioration of communication quality while involved in a
dispatch call or a individual call, the change of the serving cell is executed and the communication is
continued in a new cell. Re-connection is the change of serving cell while involved in the
communication at multi-user TCH.

In this section, the conditions for initiating re-connection is described.

4.3.13.1 Communication Qu__ality Meas;lrerﬁent at the Mobile Siation

The mobile station while in communication measures C/I+N and RSSI of the sei'ving cell on PCCH or
TCH and records the serving cell C/I+N and the serving cell RSSI.
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The mobile station measures C/I+N and RSSI on each neighbor cell and récords of the neighbor cell
C/I+N. Re-connection class is broadcasted on BCCH by the base station.

4.3.13.2 Conditions of the Mobile Station during the Call Set-up Phase

The mobile station initiates the re-connection when the conditions shown below is filled while
involved in a communication,

.(1-) | ‘The ﬁbbile stat:ion cietécts dis;:oﬁnect ér faiﬂlure of tﬁe s.e;,rving cell PCCH. |
.In tﬁis.;éase the mobilé s.tati(.)n chanéés to.thc.hi.g}.:estwrank{;,d foregrouﬁa c;eli.

(2) The mobile station detects the conditions below.

serving C/I+N < Re-connection C/I+N

Then the mobile station selects the most desirable foreground cell with the conditions shown as
below. :

neighbor_CINRo >= serving_CINRo + rcon_CINRo_hysteresis
The re-connection C/I+N threshold (rcon_CINRo_threshold) is calculated by
.rcon_CINRo_threshold informed on BCCH and the re-connection C/I+N hysteres1s
(rcon_CINRo_hysteresis) is broadcasted on BCCH. : S
4.3.13.3 Re-connection Conditions during the Talk Phase of a Call

The mobile station during the talk phase of a call, that is , while on the TCH, mmates re-connection if
the conditions shown as below are filled.

(1) The mobile station detects channel failure of TCH.
In this case the mobile station changes to the highest-ranked foreground cell with condition_s
below. If there is no target-cell, the mobile station terminates the call and returns fo PCCH of the
serving cell. If the mobiie station fails to connect to PCCH the mobﬂe statmn 1n1tzates cell
selection. :

(2) - The communication quality fills the conditions below.
serving C/I+N < Re-conmection C/I+N

In this case the mobile station selec‘is the hzghest—rzmked foreground cell w1th conditions below and
' m;tiates re—connectlon : S

* neighbor cell C/I%N>=: serving cell C/I+N
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4.3.13.4 Re-connection Conditions of the Mobile Station while on TCCH

The mobile station while on the TCH initiates re-connection if the conditions shown as below are
filled. L - : e '

(1) Channel faitlure of TCCH is detected.

In this case the mobile station changes to the highest-ranked foreground cell with conditions
below. If there is no target cell, the mobile station terminates the call and returns to PCCH of the
serving cell. If the mobile station fails to connect to PCCH, the mobile station initiates cell
selection, . : : : : = e

(2) The communication quality fills the conditions below.

serving_ CINRo < rcon_CINRo_threshold

In this case the mobile station selects the highest-ranked foreground cell with conditions below and
initiates re-connection, -

neighbor cell C/I+N>= serving cell C/I+N+re-connection C/I+N hysteresis
4.3.13.5 Re-connection Class

Re-connection class shows the properties of the neighbor cell as the target cell: Re-connection class is
broadcasted on BCCH by the base station.

%00 : Re-connection impossible

- %01..: < Re-connection possible
%10 : Option
%11 Option

4.3.14 Time Alignment Control
'fhe following time élignment control .is executed fdr thé mbound chainiel re:served accés.s.ed. L
(1) Outline of Time Alignment Control

Inbound reserved access channel formats are not provided with propagation delay absorbing guard
times at their back ends. For this reason, when transmitting an inbound “burst” in this format
(DCCH, ACCH and TCH), it is possible that adjacent slots interfere with each other as result of
propagation delays in the radio channels. ‘

In this system, the base station has a time alignment control function whereby it measures the
propagation delay of the inbound burst. To prevent interference, it sends a transmit timing
parameter to the mobile station that transmitted the burst, and the mobile station in turn adjusts its
transmit timing based on this parameter.
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(2) Timing Reference

At the base station, the reference point for measuring each slot timing is specified as at the terminal
of the repeater station transmit / receive antenna,

(3) Time Alignment Control Value and Control Reference

The time alignment value of the outbound DCCH, TCH and ACCH is prescnbed at the equauon
below.

tirme alignment value (Us)=time alignment value *62.5 - - (Bxpression 4.3.14-1)
Where, the time alignment value is equal to the value specified on the SDB.

The reference on which the control value is based to adjust the time alignment at the mobile station
is the transmit timing of the reference burst signal described below, Before transmitting, the mobile
station permitted individual access adjusts its timing accordmg to the 1nd10ated control value,
based on the transmit timing of the reference burst signal.

“(A) Reference Burst Slgnad in Requestmg Channel Ass;gnment w1th Indmdual Access
Pemnssmn ' : S -

Either the calling mobile station which transmitied the call request signal or the called mobile

station which sent the call responsc in md1v1dual call can make the reserved access after the
-channel assigned. : :

In this case, the calling mobile station uses the inbound burst signal (RACH) for making the
call request as the reference burst signal. On the other hand, when individual access permission
is granted to the called mobile station in an individual call, the inbound burst signal (RACH) for
sending the call response is used as the reference burst signal.

(B) Reference Burst Signal during Transition from Muitl~Channc1 Access State to Reserved
Access State after Channel A551gnment

A mobile station can alter to the state of reserved access mode in the state of multi access mode
by sending an Group Call Update Request message or an Individual Call Update Request
message (TCCH). In such a case, this inbound burst signal (TCCH) is used as the reference
burst signal.

(4) Time Alignment Control Operation

The base station measures the receive timing of the reference burst. The base station indicates the
ID of the mobile station which send the reference burst on inbound DCCH, ACCH and TCH
indicating the reserved access grant and designate the time alighment control value according to
the timing measured. When the mobile station send the inbound burst signal on the reserved access
state, it has to be sent according to the time alignment control value designated of the outbound
SDB. In this case, the mobile station has to confirm that its IMSI by the individual ID included in
the SDB is indicated and the slot type is correct.
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The time alignment control operations at the base station and the mobile station are described next.
(A) Operation in Requesting Channel Assignment with Reserved Access Mode

The base station has the capability to perform timing measurement of the inbound RACH and
TCCH on random accessed channel. | - -

. The base station measures the receive timing of the reference burst signal (call request signal or
call response signal) designate the time alignment control value measured to the SDB assigned
of DCCH,ACCH and TCH.

When the mobile station transmits after the channel assigned, it has to use the transmission

timing of the reference burst signal of the inbound RACH. When the mobile station transmits

the inbound signal after the transition to the channel reserved accessed, it has to transmit

. according to.the time allgnment control value demgnated by the SDB of the outbound DCCH,
: _ACCHandTCH 5 AT 2

(B) Operatxon durmg Transmon from Rarxdom Access Mode to Reserved Access Mode

..'The base station measures the receive timing of the reference burst signal (Inbound TCCH) .
The base station permits the reserved access on the outbound DCCH, ACCH and TCH
indicating the transition to the reserved access state and designate the time ahgnment control

.. value measured.

The mobile station uses the transmission timing of the inbound TCCH as the standard timing,

When the mobile station transmits the inbound signal after the transition to the channel reserved

- - accessed, it has to transmit according to the time ahgnment control value desxgnated by the
... SDB of the outbound DCCH, ACCH and TCH ‘ L .

(C) Operatlon dunng Indmdual Access State oo

. The base station measures the receive timing of DCCH / ACCH/ TCH inbound basic slots even
in reserved access permitted state. As the need arises; the base station is-able to indicate the
time alignment control vale (a change in the control value or the same control value) through
the SDB of DCCH/ACCH/TCH

: _-The moblle statlon maintains the transmit tmung after transition to reserved access perrmtted
state and continually receive the SDB and check if there is no change in the time alignment
control value.

The mobile station in reserved access permitted state receives a time alignment control
. indication in the SDB. When the mobile. station confirms that the time alignment control value

is changed, the mobile station adjusts according to the indication from the next inbound signal.
. If the mobile station can not receive correctly, it has to transmit at the same timing of the last

transmission slot - :. :

o _Fig.:4.3.1_4-1A aznd.-FigA.S.M.-lB show exdmples of time alignment control operations. ¢ -
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Ontbound Random Access Channel

Channel Assignment

Outbound Reservect Access Channe}
: e Asmgnmem

“Timing Megsurement -~ | T et i oo TAI TAITAL .

Inbound Random Access Channel

ﬂuuénﬂun i

- RACH

- CallReguest -
(Reference Burst S:gnal)

“TA1TA1 TAl TAl

Fig. 4.3.14-1A  Time Alignment Control Operation Example 1

QOutbound Reserved Access Channel

Individuai Access Permission State
- TAl TAi - e e 2TA2TA2 ~ o~ TAY - e e

CTCH {fxTCH

ACC] TCH

TA1 TA1 TAT TA1 TAI TAT TA2 TA2 TA2 TA2 TA3 TA3 TA3TA3 TA3
TCCH ‘ 7 accH
(Reference Burst Signal) T e S -

*TA1 to TA3 indicates the time alignment controf value and adjustment value, "--" indicates no coruroi md:cauen
Fig. 4.3.14-1B Time Alignment Control Operation Example 2 |
4.3.15 Transmit Power._C._oil__t!"'ol' | k
In this section, power control at a mobile station is stipulated.
(1) Autonomous Transmit Power Control Function
This function enables every unspecific mobile station to autonomously control its transmit power
according to the received signal strength of the outbound carrier from the base station, and applies

to all radio carriers. Autonomous transmit power control is prescribed in Section 3.4.1 (8)
“Transmit Power Control”.
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4.4 Layer 3 Control Procedures
4.4.1 General

Section 4.4 defines, for the radio section interface of this standard, the procedures regarding setting
up, holding, reieasmg of the network connection and location registration of the mobile station. These
procedures apply to the ‘messages which exchange on the radio section control channel (PCCH,
DCCH, TCCH and ACCH) and define the circumstances, the procedures and the messages which are
necessary ‘o Radxo Resource management (RR), Mobility Management (MM) and Connection
Managemcnt (CM) sublayer. C .

The protocol control i)rocedures are described with the sequence chaf_t’ in this section and the number
from one to ten shows the control procedure step. The layer 3 messages or the channel types are
showed on the arrows in the sequence chart. The channel types are’ described with <channel
type>SDB notauon because they are sent with SDB and should be discriminated layer 3 messages.
The word of message on the Iayer 3 message is omitted at the following figures.

The example of control sequence chart is shown in Fig. 4.4.1-1.

- MS FNE

. GrowCallEOT

@‘ aéabsgs . : @

© Fig.44.11 Control Sequence Example

4.42 Procedures for Radio Resource Management

4421 General

The RR sublayer has the function of RR connection management including, establishment, transfer,
release of RR connections and system information report. RR connection is utilized to send the
information between the mobile station and the FNE (point- to~pomt) Eqmpment on network side is

called FNE in Digital JSMR system.

The RR sublayer includes the connection control function for group call and individual call in this
standard.
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4.4.2.2 Idle Mode Procedures

The RR sublayer while in an idle mode performs cell re-selection. Cell re-selection is defined in the

43.11.

4.42.3 RR Connection Establishment

RR connection is established by the requirement of MM sublayer. RR connection establishment may
be initiated by either the mobﬂe station or the FNE.

(1) RR Connection Estabhshment Initiated by the Mobile Station

{A)} Procedure

Step 1:

Step 2 :

Step 3

The mobile station initiates the procedure by sending a Channel Request message on

the RACH. The Channel Request message includes a random reference value

selected by the mobile station. The mobile station retains the random reference
value for transmission and a request reference value whlch mcludes a slot number
sent the Channel Request message.

When the FNE receives the Channel Request message, it allocates an appropriate
signaling channel, responds on the CCCH with an Immediate Assignment message

and starts T3101.

: The mobile station received the Immediate Assignment message confirms the

random reference value and the request reference value. If these values correspond
with retained values, the mobile station cancels inbound transmission of the Channel
Request message, moves to the assigned channel and establishes RR connection,

(B) Abnormal Case

(a) The FNE cannot assign a Channel.

The FNE send the Immediate Assignment Reject message on the CCCH and repeats N3101
times. The mobile station received the Immediate Assignment Reject message cancels the
transmission of the Channel Request message and returns to an idle mode.

(b) T3101 Timed out

The FNE cancels the transmission of the Immediate Assxgnment message and tenmnates the
- proccdure The channel does not assxgned : s

(¢) Failure of a Immediate Assignment message receiving

If the mobile station doesn't receive the Immediate Assignment message before ending of
maximum channel request message re-sending number which is defined at random access
transmission control, the mobile station returns to an idle mode. '
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(2) RR Connection Establishment Initiated by the FNE
- {A) Procedure

Step 1 : The FNE begins the procedure by sending a Pagmg Request 2 message on the
CCCH and starts T3113.

Step 2 .- The mobile station received the-Paging Request 2 message staxts T3120.

Step 3: The FNE sends the Immediate As51gnment message on the CCCH and reports the
assigned channel to the mobile station: . The FNE starts T3101. : :

Step 4 1 The mobile station received the Immediate Assignment message, stops T3120 and
moves to the assigned signaling channel.

Step 5:.- "I‘he mobﬂe station sends a Paging Respense 2 message and estabhshes the signaling
. : . link for control. -

Step 6 : The FNB received the Paging Response 2 message stops T3101 and T3113. It
terminates RR connection establishment.

_.(3).- RR Connection Establishment for PSTN Connection Initiated by the FNE
The procedure is the same as (2) “RR Connection Establishment Initiated by the FNE”, except that
uses the Paging Request message for a Paging Request 2 message anda Pagmg Response message
fora Pagmg Response 2 messagc SIS : -

4.4.2.4; RR-_ Co.nne‘ction Transfer-

RR connection transfer refers to inter-cell change of channel and inter-cell handover. -

(1) Start of RR Connection Transfer

.- While RR connection is in progress, the. mobﬂe station and the FNE is momtormg the signaling
=+ quality which is deﬁned at4.3.12.. R :

If the measured quahty on the moblie station satisfies the handover conditions which defines at
4.3.12, the mobile station sends a Measurement Report message each slot in hdvr_report_interval
number, the mobile station urges the FNE to transfer the RR connection.

When the measured signaling ‘quality on the FNE side satisfies handover starting conditions
defined at 4.1.12, the FNE inquires Measurement Report message at the moblle station side by
sending the Measurement Request message. S :

- A Measurement Report message includes a list of cells for handover selected by the mobile station

- referring to measured signaling guality.. A céll is registered in order of priority for handover and in

order of RSSI magnitude at the same priorities. The number of registered cells doesn't exceed the
number of max_candidates.
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When the FNE decides to transfer RR connection link referring to measurement report, it start the
RR connection transfer procedure. The hdvr_report_interval is calculated from the
_hdvr_report_interval on the BCCH and max_candidates is sent on the BCCH.

The conditions for RR connection transfer at the FNE side depends on the system providers.

- (2) Channel Re-assign in Inter-cell © - -

This procedure is always initiated by the FNE.

{A) Procedure

Step 1 :

Step 2 :

= 8tep 3

The FNE sets up a target channel on the TCCH and starts channel transfer by
sending an Assignment Command message 1o the mobile station RR connectmn of
the old channel. The FNE starts T3107. Lo

The mebile station received the Assignment Command message releases the old

channel, changes to the new channel, and sends the Assignment Access message on
the TCCH.

. The FNE received the Assignment Access message responds to the mobile station by

changing the channel type to the DCCH or the TCH. - The FNE stops T3107.

-{B) ~ Abnormali Case -~

{a) Channel Failore on the New Channel

The mobile station returns to the old channel and sends the Assign Failure message to the
ENE. - The FNE received the Assagn Faﬂure massage stops T3107 and retumns to the state
before transfer procedure.

(3) Handover

Handover procedures are initiated when RR connection transfer from the serving cellto the target
cell is executing during the call on the DCCH or on a single user TCI.

(A} Procedure

Step 1 :
Step 2 :

Step 3 :

The FNE sets up the assigned channel on the TCCH in the target cell and sends a
Handover Command message to.the mobile station on the main signaling lnk of the
old channel. The FNE starts T3103.

The mobile station received a Handover Command message releases the old channel,
switches to the new channel. The mobile station sends the Handover Access

message on the TCCH and informs the moving to the FNE.

The FNE received the Handover Access message stops T3103 and responds by
changing the channel to the DCCH or the TCH.
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(B) Abnormal Cases
{a) | 'f}le mobile station can nét sénd a Hanr;lover-Access nﬁé.ssage... |
(b) Channel Failure on the new channel.
In the case of (a) 6r (b), the mobile station returns to the old channel and sends a Handover
Failure message to the FNE. The FNE received the Handover Faijlure message returns {o the
state before the handover procedure. -
(c) 'T3103 Timed out
The FNE releases the old channel and newly assigned channel and terminates th¢ call.
44.25 RR .Con.nec.tiloh- R.ei.ease B
RR connection release is always initiated by the FNE.
| (1) ” Précedure .
-Step 1 : The FNE releases and deactivates all data links of the des;gnated channel and sets the

channel type to unassigned.

Step 2:  When the mobile station notes that the channel is unassigned, it immediately releases
RR connection and returns to an idle mode.

4.4.2.6 Group Call Procedures

In order to pammpate ina group call it is necessary to reglster an mdwuiual or group IDs. These
parameters are obtained and maintained through MM sublayer procedures. :

(1) Initiation of a Group Call
(A) Initial Situation
Members of the group are idle, monitoring the PCCH.
(B) Triggeﬁng Event

A mobﬁe station wants to set up a group call (thls mobﬂc stauon is. called the “mmatmg mobile
station™). ; ,

(C) Procedure

See Fig. 4.42.6-1.
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MSs - o+ FNE
@ Group Call Reguest R
@ o Group Call PI‘OCCBding @
@ | Giroup Call Proceeding
@ . Croup Call Grant o @
s Group .Ca.ll Grant — . @

Fig. 4.4.2.6-1 Group Call Initiation Elementary Procedure

Step 1: The initiating mobile station sends a Group Call Request message on the RACH.
Step2: The FNE sends a Group Call Proceeding message on the CCCH.

Note : The ID fields in the Group Call Proceeding message are set as follows: the
group ID identifies the talkgroup, and the individual ID identifies thc
initiating mobile station.

Step 3 : The initiating mobile station receives a Group Call Proceeding message. It cancels
inbound transmission and starts T3130.

Note :  The initiating mobile station can not cancel inbound transmission until it
receives a Group Call Proceeding message contammg the correct group D
angd its own individual ID.

Step 4 : The Group Call Proceeding message is repeated on the CCCH while the ENE
continues to process the call. Each time the mobile station receives a Group Call

Proceeding message containing the correct group ID, it starts T3130 again.

Note : Once the T3130 is running, the mobile station checks only the group ID and
ignores the individual ID.

Step 5: The FNE allocates a multi-user TCH for the call, terminates to send the Group Call
Proceeding, message and starts to send the Group Call Grant message on the CCCH.

Note:  The Group ID of the talkgroup is used in the supervision field of the SDB, in
all cells throughout the duration of the call. '
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Step 6 :  The initiating mobile station stops T3130. All members of the group respond to the
Group Call Grant message by moving to the assigned TCH.

Step 7: The Group Call Grant message is repeated on the CCCH throughout the duration of
the call.

Finally, members of the group- are on a multi-user TCH. The matlatmg mobile station is the
talking mobile station.

(D) Abnormal Cases

(8) The FNE does not send Group Call Proceeding rnessage(e g. if the call can be
1mmed1ateiy set up), or the mobile station can not recéive the Group Call Proceeding
message due to channel errors.

In that case, the mobilé station receives only the Group Call Grant message. It responds as

described in step 6 (also, if the mobile station is transmxttmg a Group Cali Request message,

it cancels that transmission). : -

(b) Failure of Inbound Transmission

The procedﬁre is terminated.

{¢) Cell Re-selection durihg Inboimd Transmission

_ The targct moblle stanon can not change cells whxle mbound transiission on the RACH is
in progress, L :

(d).. Cell Re-selection While T3130 is--running-.

While T3130 is mnmng, the mobile station perfonns celi re- selectlon (Secuon 4.3.11)in an
. idle mode. . - : :

If the mobile station changes cells while T3130 is running, it initiate the reconnect
procedure

- (e) T3130 T1med out:

The FNE terrmnates thc call Thc 1n1t1at1ng mo’mle stauon reports faﬂure of the call to the
. user, and returns to an idle mode. . e

(f) Cali Rc_]ect or Faﬂure

.-The FNE may be unablc to handle the caIl request ’I‘he FNE rejects the request by sendmg a
Group Call Comp}ete messagc

Note 1 The Group Call Complete-message includes the mobile ID in the individual ID
field identifies. The RR cause IE gives the reason for the reject.
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The reasons for call rejection are given by the RR cause IE in the Group Call Complete
message and may be one of:

Not authorized to initiate call ----The requesting mobile station is not allowed to request
: the call. '

Unrecognized Individual ID ------ The individual ID used by the mobile station is not known
by the FNE. The mobile station should start the
registration procedure to obtain correct information
(Individual ID, etc.).

Incorrect Group ID ~~ewmmemmeemnno The Group ID used by the mobile station does not agree
with the one recorded by the FNE, The mobile station
should start the registration procedure to obtain correct
information (Group 1D, etc.).

Call target not responding «-------- No other members of the initiator’s talkgroup responded
when paged. The mobile station can try the call again and
the call may succeed if other group members become

available.
Temporary call failure ~nrmmees The FNE could not set up the call temporarily. The
S ~ mobile station can try the call again and it will likely

succeed.
Network out of ofder ---------:-: The FNE could not set up the call. The mobile station

may try again but the call is unlikely to succeed until the
condition is corrected.

(2) Paging
(A) Tnitial Situation
| ‘Members of the group are idle, monitprigg't_he PCCI»{ |
(B) Triggering Event
E The FNE is setting up a group call, z;_r';d neéds.'to lQéate;'mé?mbers of the :grol‘lp;i _
(C) Procedure '

The procedure below describes the message activity from the point of v_iew' of a single member
of the group (There may be any number of mobile stations in a particular cell).

See Fig. 4.4.2.6-2.
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Step 1

Step 2 :

Step 3.

Step 4 :

Step 5:

Step 6 :.

Step7:

Step 8 :

MS . | FNE
» Group Call Paging Requejst : @
@ Group Call Paging Response o
@ | o Group Call Pro;eeding. | . @
. @ » Group Call Paging Reqt.iest
' @ . Group C'ag Pmce_é_ding ' @
' @ - (.}rf)up F::ail Grant . -

Group Calt Grant
- up n 7

Fig. '4.4.2.63-2 Greup _Ca_ll 'I.’agipg' Elementary Procedure

The FNE broadcasts the Group Call Paging Request message on the CCCH. The
message is repeated for a time interval T3150.

The target mobile Stétién sends thé: Group Call Paging Response message on the
RACH.

The FNE starts to send the Group Cali Proceeding message on the CCCH.

The target mobile station receives a Group Call Proceeding message containing the
correct group ID and an individual ID IE equal to the resérved value 0. The mobile
station cancels inbound transmission and starts T3130.

Repeats of the Group Call Paging Request message may appear on the CCCH. If the
target mobile station receives this message while T3130 is running, it does not

respond with the Group Call Paging Response message.

The Group Call Proceeding message is repeated while the FNE continues to process
the call. - o -

Each time the target mobile station receives the Group Call Proceeding message with
the correct group 1D, it starts T3130.

The FNE allocates a multi-user TCH for the call, terminates to send the Group Call
Proceeding, message and starts to send the Group Call Grant message on the CCCH.
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Step 9 : The target mobile station stops T3130. All members of the group r'espond' to the
Group Call Grant message by moving to the assigned TCH. Target mobile stations
becomes listeners on the channel. ' R

Step 10 : The Group Call Grant message is repeated on the CCCH throughout the duration of
the call, ' ‘ '

Finally, the target members on the group are listening on the multi-user TCH.
(D) Abnormal Cases
(a) The FNE does not send Group Call Proceeding message (e.g. if the call can be
immediately set up), or the mobile station can not receive the Group Call Proceeding
message due to channel errors.
In that case, the target mobile station receives only the Group Call Grant. It responds as
described in step 9. If the mobile station is transmitting a Group Call Paging Response
message, it cancels that transmission. -
(b) The FNE does not need to send the Group Call Paging Request message.
In that case the mobile station does not send a Group Call Paging Response message, and the
procedure begins with either the Group Call Proceeding message (as in step 6) or the Group
Call Grant message (as in step 8). The mobile station responds to these as described in step 7
or step 9, respectively.
(¢) Failure of Inbound Transmission
In this case, the mobile station terminates the procedure.

(d) Cell Re-selection during Inbound Transmission

The target mobile station can not change cells while inbound transmission on the RACH is
in progress.

(e) Cell Re-selection whilllc T3130 is running.

While T3130 is running, the mobile station performs normal cell re-selection in an idle mode
(see 4.3.11), If the mobile station changes cells while T3130 is running, it initiate the re-
connect procedure.

(f) T3130 Timed out

The ENE terminates the call. The mobile station returns to an idle mode.

(3) Reconnect

(A) Initial Situation
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There are two cases to congider

(é) A mobile station is in the. setup phaéc_ of the Group Call (i._o. monitor the PCCH with
T3130 running).

'(b} A rhooile étation is ass'i'gned' toa TCH and communicatiﬁg in é Group Call.

In either of these cases the mobile station normally monitors the quality of the outbound link
on its serving cell, and measures the quality of service available from the neighbor cells.

(B) Triggering Event

. Applymg the re connectmn conditions of rad1o channel control, an moblle station determines
that it changes cells.

. (C) Procedure
See Fig, 44263

L @ _ Groog Call Reconneot Request ".B

@ L Group Call Reconnect Request Echo @
@ 5 Group Call Reconnect _Accept
Fig. 4.4.2.6-3 Group Call Reconnect Procedure

Step 1 : The mobile station stops T3130 if running, and sonds a Group Call Recomzect
Request message on the RACH. C

Step2: The FNE responds Immedlately with'a Group Call Reconnect Request Echo message
7 on thé CCCH. This’ message is sent N3156 times in response to cach Group Call

Reconnect Request message received by the FNE.

Step 3 : The mobile station cancels inbound transmission, starts T3132,'and waits for a
Group Call Rec_onr_loct Accept message on the CCCH.

Step 4 : The FNE sends a Group Call Reconnect Accept message on the CCCH This
message is repeated N3154 times.
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Step5: The mobile station stops T3132, starts T3130, and waits for appropriate a Group Call
Grant message or Group Call Proceeding messages. In the mobile station, Cell Re-
selection is inhibited for the duration of the procedure while T3132 is running.

(D) Abnormal Cases

(a) Due to RF_éhannel errors, a mobile station receives a Group_Call Reconnect Accept
message without ever having seen the Group Call Reconnect Request Echo message.

In this case, it responds as described in step 5.
(b) FNE can not permlt the Reconnect.

_The FNE responds with (N3154 repeats of) the Group Call Reconnect Re_;ect message, stops
T3132, terminates the call, and returns to an idle mode.

(c) . Failure of the RACH Access -
In this case the mobile station terrninates the call and returns to an idle mode.
'(d) Cell Reésélcctién d_uri_r:ig Inbound Traﬁsnlissibn

The target mobile station can not change cells while inbound transmission on-the RACH is
in progress.

(e) Cell Re selecuon whﬁe 'I‘3132 is running.

While T3132 is runmng, the mobﬂe station contmues to momtor the nexghbor celis but does
. bot change cells. SR S .

(f) T31320r T3130 T;med out :
The mobﬂe statmn terminates the.ca.ll and rétums to. an zdle mode L
(4) End of Transmission
(A) Initial Situation
Members of the group are on the TCH. One of the members is talking.
(B} Triggering Event
The talking user releases the PTT.
(C) Procedure

See Fig. 4.4.2.6-4.
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MS FNE

@ Group Call EOT -

| @__4 _<ICCH>SDB @

Fig. 4.4.2.6-4 Group Call End of Transmission Elementary Procedure
Step 1-: - The mobile station sends Group Call End of Transrmssmn (EO’I‘) message on the

ACCH.

Step2: The FNE receives the Group Call EOT message and changes the channel type to the
TCCH.

Step 3: The mobile station sees the channel type change to the TCCH, and stops repeating
the Group Call EOT message. ‘Members of the group are monitoring the TCCH.

(D) ‘Abnormal Cases
(a) The FNE cannot receive the Group Call E()T message due to channel erTors.,
The FNE detect a channel faxlure and wﬁl then set the channel to the TCCH

(b A Group Call EOT message received by the FNE, but channel re-assigned to another
mobile station before <TCCH>SDB successfuliy recezved

The mobile station behaves exactly as if it had observed a <I‘CCH>SDB ie., stop sending
the Group Call EOT message and start the listening of channel.

(5) Re-assignment
(A) Initial Situation
Members of the group aré monitoring the channel, which is TCCH.
(B) Triggering Event
A group member pushes the PTT switch.
(C) Procedure

See Fig. 4.4.2.6-5,
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MS FNE

- <TCCH>SDB

@ | Group Call Update Request ~ = o

®4<FCH>SDB I @

Fig. 4.4.2.6-5 Group Cali Ré-assignment Elementary Procedure

Step 1 : The mobile station sends a Group Call Update Request message on the inbound
TCCH.

Step 2 : The FNE responds by changing the channel type to the TCH. The new talker is
identified in the talker ID field of the SDB.

Step 3 : The mobile station observes the change to the TCH and cancels inbound
transmission. The mobile station checks the SDB to see if it has won the right to
wansmit. St T MR et _
(D) Abnormal Cases
(a) The response of <TCH> SDB from the FNE is not observed:

In this case the mobile station indicates to the upper layer that his attempt to become the
talker was not successful.

_ (b)_ Channel F_giiure detected by the FNE
The FNE sets the channel to a TCCH.
6) Call Termination
(A) Initial Situation
Members Qf the group are monitoring the channe.l,. which is__'I__‘CCH_.
(B) Triggering Event
The FNE hang timer expires without anyone in the group attemp_ting to req#ire_ a cal'l.
(C) Procedure

See Fig, 4.4.2.6-6.
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MS - FNE
CCH>SDB .
- <T
. <Unassigned>SPB - .- - . ..
Ao Group Call Complete g
g TOUp ompicte @

Fig. 44.2.6-6 Group Call Channel Release Elementary Procedure
Step 1 : The FNE stops the Group Call Grant messages on the CCCI—I and changes the
_-channel type to unassigned.

Step 2 : When the mobile statidri .i'ecéi\}"és‘”tlﬁé unaélsli'gne'd 'SD'B. ".a"ll'.mobile stations
. immediately release the TCH and return to the serving cell PCCH, -

""Sté'p" 3 ’I‘he FNE sends a Group Cail Complete message on the CCCH This message is
repeated N3150 times. The RR cause value in the message indicates “Normal end of
call”.

Finally all members of the group return to an idle mode, monitoring the outbound PCCH.
(D) __Abnonpal_(_}ase »

(a) Termination of the Call

A group call may terminate before the normal end of call. For réia:rr‘xp}é the FNE wishes to
reject the Group Call Request message made by the initiating unit or the mobile station
requests the FNE to abort the call.

If the call is terminated before allocation of a TCH, the FNE stops the Group Call
Proceeding message on the CCCH and sends the Group Call Complete message on the

CCCH N3150 times.

If the call is terminated after allocatlon of the TCH the FNE releases the T CH and sends the
Group Call Complete message on the CCCH N3150 times.

When the mobile station recognizes that the call i is terminated, it stops T3130 (if running),
returns to the PCCH, and returns to an idle mode.
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(7y Abort"

- This procedure provides a means for the initiating mobile station to prematurely abort the group
call.

Note : - An use of the abort procedure is to allow the initiating user to kill a call. It may
also be used to prematurely terminate a call after setup.

(A) Initial Situation

A group call is in the process of being set up phase (i.e. Group Call Proceeding messages are
being sent on the CCCH).

(B) .Tx.'ig.gering‘ Event
A member of the group wishes to abort the call. -~
"~ A{C) Procedure
See Fig. 4.4.2.6-7.
MS FﬁE

@' _ GrowpCall Abort o b

@ e Group Call Abort Echo _ ' @

Group Call Complete : @

Fig. 4.4.2.6-7 Group Call Abort Elementary Procedure

Step1: The mobile station sends a Group Call Abort message on the RACH.

Step 2 : The FNE responds immediately with a Group Call Abort Echo message on the
CCCH. This message is sent N3156 times in response to each Group Call Abort
message received by the FNE.

Step3: The mobile station cancels inbound transmission.

Step4: Ifthe FNE is able to abort the call, it terminates the call by sending of the Group Call

Complete message on the CCCH N3150 times. The RR cause IE in the message
indicates “Call aborted at user request”.
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Finally the call is over, and the mobile station starts monitoring the CCCH in an idle mode.

(D) Abnormal Cases

(a) The mobile station to receive a Group Call Cornplete message without ever having
received a Group Call Abort Echo message because of RF channel errors.

In this event the mobile station reacts as though it had received a Group Call Abort
Echo message followed by a Group Call Complete message. .

(b) Failure of Inbound Transmission

In this case, the mobile station simply continues with the call. The abort attempt is not
repeated. :

{¢) Cell Re-selection during Inbound Transmission .

The target mobile station can not change cells while inbound transmission on the RACH is
in progress.

(d) Call State does not allow abort at the FNE.

The FNE may not be able to accept the abort request. In that case, the FNE will proceed with
the call (i.e. continue sending Group Call Proceeding messages and eventually Group Call
Grant messages).

4.4.2.7 Private Call Procedures

In order to participate in a individual call, a mobile station must possess an individual ID or a group
ID. These parameters are obtained and maintained throu gh MM sublayer procedures.

(1) Initiation for Individual Call
(A) Initial Situation
The originating n.1;>bile station ié an. idle mode, monitoring the PCCH.
(B) Triggering Event
The user wants to set up a individual call.
(GO Procédure |

See Fig. 4.4.2,7-1.
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Step 2:
Step 3 :

Step 4.
Step 5

Step 6 :

Step 7 :
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MS - FNE

| roseclt i
Leq—Private Call Procceding-’Originator - @

- Private Call Procacdiag—()ﬁggnator' :

© 00 O

< Private Call Grant-Originator -~~~ = @
Private Call Grant-Originator @
Fig. 4.4.2.7-1 Private Call Initiation Eieméntary Procedure

The originating mobile station sends a Private Call Request message on the RACH.
The FNE starts to send a anate Cali Proceed1ng~0r1gmator message on the CCCH.
The orlgmatmg mobﬂe station temunates mbound transmission and starts T3 130.
The Private Call Proceeding-Originator message is repeated on the CCCH while the
FNE continues to process the call. Each time the mobile station receives a this
message, it re-starts T3130.

The. FNE allocates a multi-user TCH for the call, terminates the Private Call
Proceeding-Originator message, and starts the Private Call Grant-Originator message

on the CCCH.

The originating mobile station stops T3130, moves to the assigned TCH, and
becomes the talker. -

The anate Call Grant Orlgmator message is repeated penodxcaily on the CCCH

.throughout the duration of the call.

(D) Abnormal Cases

(a) The .FNE does not send the Private Call Proceeding-Originator message or the mobile

station can not receive the message due to channel errors.

In that case, the mobile station receives only the Private Call Grant-Originator message.

It responds as described in step 6 (also, if the mobile station is transmitting a Private
Call Request message, it cancels that transmission).
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(b) Failure of Inbound Transmission
In this case, the mobile station indicates call failure to the upper layer.
(¢) Cell Re-selection Md’uring Inbound Transmission

The target mobile station can not change cells whil¢ inbound transmission on the RACH is
in progress.

(@) Cell Re-selection while T3130 is running,

While T3130 is running, the mobile station performs cell re-selection in an idle mode. The
mobile station changes cells while T3130 is running, it initiate the reconnect procedure.

{(e) T3130 Timed out

The FNE has terminates the call for some reason. The mobile station reports failure of the
call to the user, and retums to an 1die rnode

) Call Reject and Faﬂure

" 'When the FNE may be unablé to handle the' ¢all request, the FNE' re;ects the request by
sendmg a Prxvate Call Complete~0ng1nator message

The reason for call rejection is given by the RR cause IE in the Przvate Call C‘omplcte-
Originator message, and may be one of: = - :

' Not authonzed to initiate call -=- Thc requestmg mobzle statlon is not alIowed to request

Unrecognized Individual ID----- The Individual ID used by the mobile station is not known
e et by the FNE. The miobile’ stanon starcs the Registration
-+ procedure to obtain correct md_mdual D

Call target non-existent --~----n-- The target mobﬂe stauon spemfled for the pnvate call

Lo dossnotexist, T

Call target not responding ----—- The target mobile station does not respond.

Call target busy ----—rrmmmsommmnma- The target mobile station is cutrently involved in another
call.

CaiI target not authonze(i ~~~~~~~~ The target mobxlc statlon is not authonz:ed to accept the

Temporary call failure ----------- The FNE could not set up the call due to a transient

“ condition. The mobile station can try the ¢all again.
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Network out of order ---------<--- The FNE could not set up the call. The call is unlikely to

(2) Paging-- .

(A) - Initial Situation

succeed until the condition is corrected.

The target mobile station is an idle mode, monitoring the PCCH.

" (B) Triggering Event

-: The FNE is settmg upa pnvate call and needs to locate the target mobile station.

(C) Procedure
See Fig. 442,72, .

MS

Private Call Paging Request

FNE

_ Private Call Paging Response

- ‘Private Call Proceeding-Target = i

Private Call Paging Request

®

‘Private Call Proceeding-Target

<

©000 0

Private Call Grant-Target

Private Call Grant-Target

ol

Fig.4.4.2.7-2 Private Call Paging Elementary Procedure

Step 1 : The FNE broadcasts the Private Call Paging Request message on the CCCH. The

message is repeated for a time interval T3151.

:'Step 2: The target mobﬂe statton sends the anate Call Pagmg Response message on the

RACH.

Step3: The FNE starts the Private Call Proceeding-Target message on the CCCH.
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Step 4:

Step 5:
Step6:
Step 7 :

Step 8 :

Step 9:

Step 10

The mobile station cancels inbound transmission and starts T3130.

The Private Call Paging Request message is repeated on the CCCH. If an mobile
station receives this message while T3130 is running, it does not respond. -

The Private Call Proceeding-Target message is repeated while the FNE continues to
process the call,

Each time the target rnobﬂe station receives the anate Call Proceedmg*’l‘arget
message, it re-starts T3130. : .

- The ‘ENE allocates :a multi-user TCH for the call, terminates the Private Call

Proceeding-Target message, and starts the Private Call Grant-Target message on the
CCCH. _

The target mobile station stops T3130, moves to the assigned TCH, and listens to the
TCH.

: The Private Call Grant-Target message is repeated periodically on the CCCH

throughout the duration of the call.

Finally the target mobile station is listening on a multi-user TCH.

(D) Abnormal Cases

(a) The FNE does not send Private Cail Procecdmg-’!‘arget message or the mobile station
can not receive the message due to channel errors. :

In that case, the target mobile station receives "o'niy_ the Private Call Grant-Target
message. It responds as described in step 9. If the mobile station is transmitting a
Private Call Paging Response message, it cancels that transmission. .

(b) Failure of Inbound Transmission

In this case, the mobile station terminates the procedure against the Private Call Paging
Response message.

(c) CeH Re-selection during Inbound Transmission

The target mobile station can ot change cells while inbound transmission on the RACH is
in progress.

(d) - Cell Re-selection while T3130 is running.

While T3130 is running, the mobile station performs normal cell re-selection in an idle

“mode.

When the mobile station changes cells while T3130 is runmng, it initiate the

reconnect procedure.
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(e} T3130 Timed out
The FNE has terminated the call and rétums to an idle mode.
(3) Reconnect | | | |
"(A) Initial Situation
There are two cases to consider

- (a) The mobile station may be in the setup phase of a private call (i.e. on the PCCH with
13130 running). 3 B

(b) The mobile station may be assigned to a TCH and communicating in a private call.

In either of these cases the mobile station normally monitors the quality of the outbound link
on its serving cell, and measures the quality of service available from the neighbor cells.

(B) Triggering Event

Applying the criteria described in Section 4.3, a mobile station determines that it changes to one
of the neighbor cells.

(C) Procedure

See Fig. 4.4.2.7-3.

MS - FNE

@ Private Call Reconnect Request -

@ oy Private Cali_Reconnect Request Echo @ _

@ - Private Call Rccgnnect Accept — @

Fig. 4.4.2.7-3 Private Call Reconnect Procedure
Step 1 : The mobile station stops ‘T3130, if running, and sends a Private Call Reconnect
Request message on the RACH.
Step 2 : The FNE responds immediately with a Private Call Reconnect Request Echo

message on the CCCH. This message is sent N3156 times in response to each
request message received by the FNE.
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Step 3 : The mobile station cancels inbound transmission, starts 'I_‘3_132,_ and waits for a

Private Call Reconnect Accept message on the CCCH,
Step 4 : The FNE sends a Privaté Call Reconnéct Acéept message on the CCCH. This
message is repeated N3154 times. Ll .

Step 5 : The mobile station stops T3132, starts T3130, and waits. for Private Call Grant
message or Private Call Reconnect Accept messages.

When the mobile station doesn't receive the system information from the BCCH of the new cell
- before being assigned to a new. channel, the mobile station proceed with the call using the
system information from the old cell. :
(D) Abnormal Cases.
.. {a) DuetoRF channel errors it is possible for the mobile station to receive a Private Call
: -R__cconnect_Accept'message_ without -ever. having seen. the Private Call Reconnect

Request Echo message.

In this event the mobile station proceeds as though it had recéived'ﬁle echo followed by
- the accept, oo ‘ R N

{b) FNE can not allow the Reconnect.

The FNE responds with N3154 repeats of the Private Call Reconnect Reject message rather
than the Accept. RR stops T3132, terminates the call, and returns to an idle mode. . -

(¢) Failure of the RACH Access

In this case the mobile station terminates the call and returns to an idle mode.

(d) Cell Re«selecftior; dﬁringnlﬁb;)ﬁhé Transrmssxon o ‘

The target mobile sta "jion"‘céh' hdt"c':hﬁngé':éél'i'sWﬁilé‘ ‘ii'iﬁbund‘:trat}smission on the RACH is
in progress, ‘

) Cell Re-selection while T3132 is running,

While T3132 is running, the mobile station continues to monifor the neighbor cells but does
not change cells. o :

() T3132 or T3130 Timed out
The mobile station termiriates the call and returns to an idle mode.
. (4) End of Transmission

" (AY TInitial Situation
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Two mobile stations are involved in a private call. One of the mobile stations is talking. -
(B) Triggering Event

The talking user releases the PTT.

{C) Procedure

See Fig.4.4.2.7-4.

MS | FNE

@ Private Call EOT

@ | <ICCH> SDB T @

Fig. 4.4.2.7-4 Private Call End of Transmission (EOT) Elementary Procedure

‘Step 1: The mobile station sends a Private Call End of Transmission on the ACCH. "~

Step 2: The FNE receives the Private Call EOT message and changes thc channel type toa
ESE TCCH.

Step 3 : The mobile station sees the channel type change to the TCCH and stops repeatmg
oo othe anate Call EOT message ' ri -

Finally the mobile stations are momtormg the TCCH. Neilther méblle staﬁon is taikmg
(D) Abnormal Cases |
(a) The FNE can not detect the P;ivate Call EOT message due to RF channel errors.
The FNE recognizes a channel failuz;g, énd will then enter the re—éssigﬁr.rgemupihase._

(b) The Private Call EOT message received by the FNE, but channel re-assigned to another
mobile station before <TCCH>SDB successfully received.

The mobile station behaves exactly as if it had observed <TCCH> SDB - i.e,, cease sending
the EOT and become a listening mobile station.

{(5) Re-assignment

(A) Initial Situation
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The initiating and target mobile stations are monitoring the channel, which is TCCH.
(B) Triggering Event

One of the users pushes the PTT.

(C) Procedure

See Fig. 4.4.2.7-5.

MS FNE

<TCCH> SDB

g}

@ ~ Private Call Update Request

@ ‘ﬂ.<rCH>SDB R @

Fig. 4.4.2.7-5 Private Call Re-assignment Elementary Procedure

Step 1: . The mobile station sends the Private Call Update Request-message on the inbound
TCCH.

Step 2 : The FNE.respondS by changing the channel type to the TCH. The new talker is
identified in the SDB.

Step 3: The mobile station observes the change to TCH and cancels inbound transmission.
The mobile station checks the SDB to see if it has won the right to transmit.

Fiﬂé,ily Only ﬁobile stétion is. .ta].king,.which is TCH
(D) Abnormal Cases
(8) No mobile station wishes to become the talker.
The FNE événtually tirﬁes ouf aﬁd terminates the call.
(b) <I‘CH> SDB is néf oﬁserved. )

In this case the mobile station indicates to the upper layer that the re-assignment was not
successful. : ‘

(¢) Channel Failure detected by the FNE

The FNE sets the channel to a TCCH.
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- (6) ' Call Termination
(A) Initial Situation
The two mobile stations involved ina private call are monitoring the qhannel, whi‘ch is TCCH.
(B) Triggering Event ..
The FNE hang timer timed out without either mobile station. attempting to 5ecoﬁae the talker.
(C) Procedure
See Fig. 4.4.2.7-6.

MS | FNE

<TCCH> SDB

<Unassigned> SDB @

Private Call Complete-Originator
and/or
Private Call Complete-Target @

Fig. 4.4.2.7-6 Private Call Channel Release Elementary Procedure
Step 1: The FNE stops the Private Call Grant message on the CCCH, and changes the type
of the assigned TCH to unassigned. :

Step 2: Reception of the unassigned SDB causes a channel disconnect to be signaled. The
mobile stations immediately leave the TCH and return to the serving cell’s PCCH.

Step 3 : The FNE may send Private Call Complete-Originator messages or Private Call
Complete-Target messages on the CCCH. Each of these messages are repeated
N3150 times.

Finally mobile stations are idle, monitoring the outbound PCCH.
(D) Abnormal Cases
(a) Termination of the Cali

A private call terminates prematurely. For example, the FNE wishes to reject the request by
the initiating mobile station or the mobile station requests the FNE to abort the call.
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If the call is terminated abnormally before allocation of a TCH for the call, the FNE stops
the Private Call Proceeding messages on the CCCH and sends Private Call Complete
messages on the CCCH N3150 times. TR

If the call is terminated abnormally after allocation of the TCH, FNE releases the TCH and
sends Private Call Complete messages on the CCCH.

In either case, when the mobile station Tecogtizes that the call is terminated', it stops T3130
and returns to-an idle mode.. . . . SO

(7) Abort

This elementary procedure provides a means for either mobile station to prematurely abort the
private call.

(A) Initial Situation

A privéte callis in progre;s.

(B) Triggering Evc;nt i

One of the users wishes t6 abort the call.
(C) Procedure

See Fig. 4.4.2.7-7,

MS FNE

@ ' Private Call Abort

Private Call AbortEcho: v [oopmng
O =

.- Private Call Complete . .~
Fig. 4.4.2.7.7 Private Call Abort Elementary Procedure
Step 1:  The mobile station sends a Private Call Abort message on the RACH.

Step 2 : The FNE responds immediately with a Private Call Abort. Echo message on the
CCCH. This message is sent N3156 times in response to each Private Call Abort
message received by the FNE. CL :
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CoStep 3 'I‘he mobile station cancels inbound transmission L
: Stcp 4. If the FNE is: ab}e to abort the call, it terminates the call mcludmg the’ sendmg of the
.~ - - Group Call Complete message on the CCCH N3150 tzmes The RR cause IE in the
. message indicates “Call aborted at user request”. :
Finally the call is over, and the mobile station returns to an idle mode, monitoring the CCCH.

{D) :Abnormal Cases

(a) Due to RF channel errors it is possible for the mobile station to receive a Private Call
Complete message without ever having received a Private Call Abort Echo message. -

In this event the mobile station reacts as though it had received both a Private Call
Abort Echo followed by a Private Call Complete message.

(b) Failure of Inbound Transmission

In this case, the mobile station simply continues with the call, The abort attempt is not
repeated. '

(¢) Cell Re-selection during Inbound Transmission

.- The-target mobile station can not change cells while inbound transmission on the RACH is
in progress. ‘

(d} Call State does not allow abort at the ENE.

The FNE isn't able to honor the abort request. In that case, the FNE will proceed with the
call (i.e. continue sendmg Private Call Proceeding message and Private Call Grant message )

4.4.3 Mob:llty Management Procedures

4.4.3.1 General

The Mobility Management (MM) sublayer has the resposxblhtles for thc locanon reglster and the
authentication. : : i .

4.4.3.2 DLAI and RNC
(1) DLAI: Dispatch Location Area ID
Each cell in a system belongs to exactly one dispatch location area. The location area consists of
- many cells, and is a minimum unit for registration to the FNE. - The ‘dispatch location area ID

identifies the location area. A cell may support one or more other dispatch location areas. DLAIs
are given in the cell’s BCCH from the FNE,

113



RCR STD-32A

When a registration or registration renewal takes place, the mobile station stores the associated

DILAI in which it last updated the FNE’s location registers. The information (Individual ID, etc)
~ which are obtained via the registration or registration renewal, are valid only within the particular
. dispatch location area in which they were assigned. When the mobile station moves into a new

dispatch location area, it tries to renew the IDs by sing the registration renewal procedure.

(2) Home RNC (Regional Network Code)

Home RNC indicates a system RNC where a mobile station locates. “The mobile station stores
Home RNC after obtaining Home RNC with registration.

4.4.3.3.- Parameters Maintained by the MM sublayer .
The followings are the parameters maintained by MM sublayer.
(a) Mobile Station
(b} Home RNC
{c¢) Individual ID
- (d) GroupID. - o :
(e) Serving Dispatch Location Area

4.4.3.4 Registration

Registration is to register the serving location area to the FNE, and to obtain individual ID and group
ID. .- .

(1) Registration Initiated by the Mobile Station
(A) Initial Situation
The mobile station may be either idle or RR connected, with no other MM procedure active.
(B) Beginning of Registration
The reasons for the mobile station to initiate registration include:
(a) The mobile station is not registered.
(b) The user changes the groups.
{c) The mobile station switches on.
(d) A Registration Renewal attempt fails.

(C) Procedure

Registration takes place on the RR connection. If no RR connection exists, the mobile station
“causes an RR connection to be established by using RR connection sublayer module.

See Fig. 4.4.3.4-1.
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Ms - . FNE

@ Registration Request P

Registration Accept o ) N
@ - 33 ep . . @ :
Registration Complete
® -

Fig. 4.4.3.4-1 Registration Initiated by the Mobile Station
The mobile station sends a Registration Request message on a DCCH and starts
T3201.

The FNE updates its database, responds with a Registratlon Accept message on the
DCCH and starts T3291.

The mobile station received the Registration Accept message stores the information
(group ID,etc.) contained in this message, sends a Regzstrauon Complete mcssagc,

stops T3201 and starts T3204.

The FNE received the Registration Complete message stops T3291 and initiates the
release of the RR connection.

The mobile station observes the RR connection release, stops T3204 and terminates

a reglstrat:on proccdure

(D) Abnermai Cases

{a) On the Mobile Station Side

(i) RR Connection Establishment Failure

This is defined on Table 4.4.3.7-1 (I} “RR Connection Failure”.

(i) RR Connection fails before Reception of the Registration Accept Message.

This is defined on Table 4.4.3.7-1 () “RR Connection Failure”.

(iii) The FNE Rejects the Registration Request.

This is defined on Table 4.4.3.7-1 (G)~(I) “Registration Reject 1~3".
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{iv) T3201 Timed out

The mobile station releases the RR connection. This is defined on Table 4.4.3.7-1 "(K)
T3201 Timed out”.

(v) T3204 Timed out

The mobﬂe statlon releases the RR connection, but the reg1strat10n is considered to be
successful; - :

(b) On the FNE Side
(i) T3291 Timed out
(il) RR Connection féils-before reception of the Registration Comipléete message.

In both cases, the FNE releases the RR connectlon, stops T3291 (1f stﬂl runmng) and it
considers the registration to be valid. g RS :

(2) Reglstranon Imtlated by the FNE
(A) In1t1a1 S1tuat10n | .. T
- The’mobilesﬂtation. may bg gither idle or RR ¢onnected, with no othei" MM procedure active.
(® Begimingof Regisuration
-~ The FNE initiate registration because of changing of the group ID.. - : SO
o Proc?dur? e Bk b g
kﬁe.g.i;tréti(;n takés lllla‘lac‘e.:o.rll thé RR .c;nné;:tioﬂnl If- no RRconnecnonexzsts bret;wé;enrtarget
mobile station and the FNE, the FNE causes an RR connection to be estabhshed by usmg RR

connection sublayer module.

See Fig. 4.4.3.4-2.
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" MS o e FNE

| Registration Required @

@ | Registration Request -

» Regis&aﬁon A.ccept @
@ Registration Complete o
gio,
Fig. 4.4.3.4-2 Registration Initiated by the FNE Elemgx_ltal_'y Procedure

Step 1 : The FNE sends Registration Required message to the mobxle station and starts
T3292.

Step?:  'The mobile station serids a Re;gis"‘tfat'ioh Request niessage and starts T3201,

Step 3 : The FNE received the Registration Request meéssage stops T3292, updates mobile

_ s_tationfs_gla_tabasc, responds with a Regist_ra_tion A_ccgpt message, and starts _’1_‘3291.
"“Step4:" " The obile station received the Registration Accept méssage stops T3201, stores the
information contained in the message, sends a Registration Complete messagé, starts
T3204.

Step 5. The FNE received the Registration Compiete message stops T3291 and 1mt1ates the
release of the RR connection.

Step 6 : The mobile station detected the RR connection release stops T3204 and terminates
the registration procedure.

(D) Abnormal Cases -
(2) On the Mobile Station Side =
Same as 4.4.3.4 (1) (D).
(b) On the FNE Side
@) T3292 Timed out

(ii} RR Connection fails before Reception of the Registration Request message.
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In both cases, the FNE releases the RR connection, stops T3292 (if still running), and it
considers the registration to be not valid.

(iii) T3291 Timed out
(iv) RR Connection fails before reception of the Registration Complete message.

In both cases, the ENE releases the RR connection, stops T3291 (if still running) and it
considers the registration to be valid. '

4.4.3.5 Registration Renewal
The registration renewal procedure is to renew the information, like current location area, of the
mobile station which has registered to the FNE. The mobile station is allowed to operate continuously

with a stored individual ID and group ID. It is performed on the PCCH.

The mobile station does not perform cell re-selection during a registration renewal procedure. This
procedure is a function of MM, but it is included in RR submodule.

(A) Initial Situation
The mobile station is in an idle mode, stores IMSI, individual ID and current location area.
(B) Beginning of Registration Renewal .
‘When the mobile station changes, caused by cell re-selection, the current ceil and the location
~ area number which it obtained via a previous registration. Registration renewal procedure
begins. |
(C) Procedure

See Fig. 4.4.3.5-1.

@ Registration Renewal Request -
@ - Registration Renewal Request Echo @
Registration Renewal  Accept @ '

Fig. 4.4.3.5-1 Registration Renewal Elementary Procedure

Step 1: The mobile station sénds a Registration Renewal Request message on the RACH.
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Step2: The FNE received the Registration Renewal Request message responds immediately
with a Registration Renewal Request Echo message on the CCCH. The Registration
Renewal Request Echo message is sent N3156 times in response to each request
message received by the FNE.

Step3: The mobile station received the Registration Renewal Request Echo message cancels
inbound transmission, starts T3132.

Step 4 : The FNE registered new registration sends the Registration Renewal Accept
- message on the CCCH. This message is repeated N3153 times. '

Step 5: The mobile station received the Registration Renewal Accept message stops T3132
and returns to an idle mode.

(D) Abnormal Cases
(a) Fail to receive the Registration Renewal Request Echo Message
The mobile station can receive a Registration Renewal Accept message without ever having
seen the Registration Renewal Request Echo message. In this event the mobile station
proceeds as though it had received a Registration Renewal Request Echo message.

(b) Access to the cell is prohibited.

The mobile station does not send the Régistrétion Renewal Request message. The
registration renewal is considered to be failed.

(©) FNE can not process the genewal.

| The FNE respondéllwit.ﬁ the R.egist'r.atio.r.: Renewal.Rejcct r'nessage.' "I‘he .mobile station
received the Registration Renewal Reject message stops T3132, It is defined on Table
4,4.3,7-1 (L) “Renewal Reject”. -

(d) Cell Re-selection during Inbound Transmission

The target mobile station does not change cells while mbound transmission on the RACH is
in progress.

(€) Cell Re-selection while T3132 is running. -

The target mobile station does not change cells while inbound transmission on the RACH is
in progress.

(f) T3132 Timed out

The Registration Renewal is cosidered to be failed. It is defined on Table 4.4.3.7-1 (M)
“Renewal Failure”,
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4.4. 3 6 De—actwatmn
(A) Imtxai S1mat10n

The mobile station is registered, at initial suuatlon to the FNE and stores the valid IMSI,
.+ individual ID and current location area in the registers - :

(B) Tnggenng Event

.The de-acuvauon procedm;e'ma;r be perfon'.ne.é when the moblle.stau(.)n is s;vxtched off
. (Cy Procedure

See Fig. 4.4.3.6-1

MS FNE

: @ - De-activate Request . o S

' : q De-activate Ré'giies:fﬁchﬁ o ‘

Fig. 4.4.3.6-1 Defactiv_a_tio_n Elementary Procedure _
Step 1: The mobile station sends the De-activate Request miessage on the RACH.

Step 2 : The FNE received De-activate Request message tesponds with a De-activate Request
Ec_ho rnes_sz_;g__e. 'I‘his message is‘s__efnt NB 156 tim@s in _respons_c o _ez_tch geqqcst_ mcssage.

Siep 37" The mobile statmn received the De- actxvate Request Echo message cancels inbound
transmission, switches off and become inactive. -

(D) Abnormal Cases
" (a) Cell Re-selection during Inbound Transmission =
The target mobile station can not change_ssils wh__ilé_, ir;’o_qund _tsans_xpiss_ion is m progress.
() Fal o Receiv the De-acivte Requet Echo Messge
The mobile station switches off and become in-active.
4.4.3.7 State Transitions in Mobility Management (MM)
(1) Stausof MM

Description of states on a mobile station side
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(A) NoIMSI
The mobile station has only an IMEI; it has no other IDs. The states No. is ST1.
(B) Registering IMEI

The mobile station is performing the registration procedure to the FNE using its IMEIL The
states No. is ST2.

{C) Registered

The mobile station has completed a registration. It receives a valid 1nd1v1dua1 ID and a group
1D and stored these IDs and the current location area. The states No. is ST3. '

(D) Renewing

The mobile station is performing the registration renewal to the FNE with registration renewal
procedure . The states No. is ST4.

(E) Reglstermg

The mob;le station is performmg the regzstrat:on to the FNE with reglstratxon procedure using
its IMSI. The states No. is STS. N _

(). Not Registered

The mobile station has IMSI, but doesn't register to the FNE. In this state the mobile station
does not have an individual ID, group ID, or the current location area. The states No. is ST6.

(G) No Dispatch Service

The mobile station does not allow to access to the FNE. In this state the mobile station does not
have an individual ID, group ID, or the current location area. The states No. is ST7.

{H) Not Permitied Mobile Station

The mobile station is not permitied an individual call and a group call. In this state the mobile
station does not have a valid individual ID, group ID, or a current location area. ‘The states No.
is ST8.

(2) Cause of State Transitions in MM
(A) Switch on
The mobile station is turned on a switch.

(B) Cell Selection
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Selection of a cell with cell selection or cell re-selection

(C) Successful Registration

(D) Successful Renewal

(E) Group Change |

The user has changed the group.

(F) Switch off

The mébile =st;at'it.)n.lis ﬁifﬁeé:(;ff-a switch

(G) Registration Reject 1

Receiving the Registration Rejection from the FNE using cause value “IMSi unknown”.
(H) Registration Reject 2 |

Receiving the Registration Rejection from the FNE using cause value “IMEI .nqt.e.xc.cepted”.
{I) . Regi.s.trat.i:onllieje(l:té | | o |

Registration Reject message from the FNE using a cause value other than those specifically
mentioned G and H. :

| ._ (J:) ) RR éon.x.l.er;tioﬁl Failufe .. :
(K) T3201 Timed out.
(L) Renewal Reject
Receiviﬁg t.hc. chmtratmn Réné;vél Iiejé;:t message
(Mj Renewal Failure
The Regis&aﬂon Réne'wal failure cz.tusedlby any re;son i)esides FN"E rejcét.
(N) T3202 Timed out
(0) T3206 Timed out
(P) User Initiates a Transmission Call
Initiates a group call or a private call from a mobile étatiori.

{Q) ENE Initiates a Transmission Cail
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Call of a group call or a private call from a FNE.

(R) Paging Request 2-1

Ret:e:’iviﬁg Paging Réquest 2 rﬁessagc inClﬁding YMSTI in 2 mobile station.

(S) Paging Request 2-2

Receiving Paging Request 2 message including a mobile station's individual ID.

(3) Transition State/Procedure Table

_Staté transitions and procedures are defined on Table 4.4.3.7-1.  The state STx in the table
shows the following state in MM. The trial numbers are parameters for storing numbers of
times of attempted registration or registration renewal. A camped cell indicates the mobile
station is in the cell not prohibited from camping. The negative RNC list is for the list that the

mobile station stores the FNE prohibited from access. “Stored DLAI shows DLAI stored ina
“mobile stat:on The trial number ++ shows addmg one each trial number
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Table 4.4.3.7-1 MM State / Event Description (Part 1)

Events States
ST1:NoIMSI | ST2: Registering IMEI | ST3:R | ST4: Renewing
(A) Switchon |1, Delete DLAI e
2. Delete ID T
except for IMEI i
3. Delete home
- RNC. e
(B) Celi 1. stop T3202 1{ L. if DLAI not=stored . |-
Selection  |2.initiate DLAL,
registration 1-1 stop
3.8T2 1 T3202,T3206 -
N 1-2 initiate renewal
-~ Renewing . -
o . 1-38T4
(C) Successful o Loattempt =0, . ‘
Registration 1 2, store home RNC.
* 13, store Service
-| Provider.
1 4. if no Individual ID
| assigned, ST8
| 5. except for 4, ST3 L :
(D) Successful o 1 1. attempt=0
Renewal 12. store DLAI
3. start T3206
G . 4.8T13
(E) Group reject group change  reject group change 1.if camped, postpone group
Change 1-1 stop T3202, change
stop T3206
1-2 initiate
registration
1-3 ST5
2.1 else, reject group
change
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Table 4.4.3.7-1 MM State / Event Description (Part 2)

~ Events ~ States

ST1: No IMSI ST2:Registrating ST3: Registered ST4: Renewing
(F) Switch Off stop T3202 - |ST1 _ 1. stop T3202, 1. delete group and
B 13206 individeal ID & -
2. if camped & stored DLAI
Access permitted, | 2. ST6
start SW off '
procedure.
3. delete group and
individual 1D &
stored DLAI
4.8T6
(G) Registration
Reject 1 .
(H) Registration . add this RNC to
Reject2 - - . | negative RNC list
L -4 2. start cell selection
astt
() Registration ot 1, start T3202
Reject3. . 1§ 2.8T
(H) RR Connection | S start T3202
Failure R , 2.8T1"
(K) T3201 {1 start T3202
Timed Out 12.8T1 L
(L) Renewal Reject |: o l.attempt=0 -
o : 2.delete groupand |
individual ID &
stored DLAI
3. initiate Registration | -
Registering
4.8T2
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Table 4.4.3.7-1 MM Sta_te | Event Description (Part 3)

Events 5 S _ States _
ST1:No IMSI | ST2: Resistrating |- ST3: Resistrated ST4: Renewing
| IMEI o o
(M) Renewal 1, atternpt-++
Failure 41 2. if DLAI = stored DLAI
| &&attempt <= 4)
e % 2-1 start T3202
2-2 8T3
3, Except for 2
:21 3-1 delete group and
individual ID & stored
DLAI
1 3-2 start T3202
_ , ! 338T6
(N) T3202 1. if camped cell . if camped ¢
Timed Out’ 1-1 start | initiate renewal
o registration | Renewing
Registering 1{2. except for 1
1-2ST2. { 2-1 delete group
. 1 ¢ andindividual
B L ID & stored
(0) T3206 " DLAL .
Timed Out - G 2-28T6 oo :
(P) User Initiates | reject call reject call 1.if camped-cell - |postpone call
a Transmission L start cal}-
Call - 2. else reject call
(Q) FNE Initiates 11, if camped cell
a Transmission I start call .
Call 2. else reject call
(R) Paging’ ‘i respond to page
Request 2-1- I -
(8) Paging 1 respond to page -
Request 2-2 1
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Table 4.4.3.7-1 MM State / Event Description (Part 4)

Events ' States
STS: Registrating ST6: Not Registered ST7: No Service ST8:Not
R permitsed MS
(A) Switch on attempi=0
(B) Cell Selection 1. stop T3202
2. start registration
registering -
3. 8T5
(C) Successful 1. attempi=0
Registration | 2. no Individual ID
L ' assignedST8
3. except for 2
3-1 start T3206
3-28T3
(D) Successful
Renewal " Rkt N : R

(B) Group Change | defer group change | 1. if camped cell not permit group | not permit group
' : : - | 1-1stopT3202 change =~ lchange
1-2 start registration B o
registering S _ _
1-38T5  . S
2. except for 1 j :
2-1 reject group change

(F) Switch off ST6 - | stop T3202

{G) Registration | attempt=0
Reject 1

(H) Registration
Reject 2
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Table 4.4.3.7-1 MM State / Event Description (Part 5)

~ Events

States

- ST5: Registering

- 8T6: Not .
Registering

(DReject

Registration 3

1. attempt++ -

2. if atternpt is less |

: than 4

1 21 startT3202
{3.816

ST7: No Service

ST8:Not permitted
MS

ORR

- Connection’ "~
- Failgre. - -

same as above

(K) T3201 '_I‘ilﬁej_ '

same as above -

(L) Repewal: = |

Reject .

(M) Renewal
Failure ©~

T
Timed Out

(O) T3206
- Timed Out

1-28T5 .

Registering .-

! L if camped cell
1-1 start registration |

{P) User Initiates
a Transmission
Call

defer call

(Q) FNE Initiates a
~ Transmission "

reject call

reject call

reject call

ignore

.. |ignore

ignore

(R) Paging

.. Request 21 -

(S) Paging-
Request 2-2

respond to page ..

respond to page

respond to page

ignore

ignore

T lighote
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4.4.4 Procedure for Connection Management

CM connection submodule cons:sts of many protocol entatzes The foilowmgs are protocoi entities.
(1) Cali control for PSTN connection
(2) Supplementary service control
(3) Short message service control

4) Supplementary control for group call and mdmdual call

The message exchanged by the entities are sent through RR link which set up with RR connectlon
sublayer. The controi procedure sequence for thc enutles is deternnned by serv1ce prov1ders

4.4.5 List of Layer 3 Parameters
In this Section , values or operations in blanks are specified by the service providers.
4.4.5.1 Radio Resource Management sublayer Parameters.

(1) Timers on the Mobile Station Side

Table 4.4.5.1-1 RR sublayer Timers on the Mobile Station Side

Timer " Value Cause for Start | Normal Stop On Expiration
T3120 receives paging | receives
request 2 - immediate
_ o assignment
_ T3130 senton BCCH | receives call receives grant | resumes normal idle
: ' (20 sec.) proceeding a T ) mode operation
'I‘3132 sent on BCCH | sends request to | procedure depends on particular
(12 sec.) FNE completes request ' .
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(2) Timers on the FNE side

Table 4.4.5.1-2 RR sublayer Timers on the FNE Side

Time Value Cause for Start Normal Stop On BExpiration -
T3101 sends immediate assignment | moves to the mobile | aborts RR link procedure
' station's inew channel ‘ o -

T3103 sends handover command  |receives terminates a call |

' handover access _ _
T3107 sends assigning command | receives assign terminates a call

access
T3113 sends paging request receives paging re-starts sending paging
. response requests

T3150 |1 sec. starts sending message ends sending message
T3151 |lsec. |starts sending message ends sending message
T3152 |option

(3) Other Parameters on the FNE Side

.. Table 4.4.5.1-3  Gther RR Parameters on the FNE Side

Parameter | Value . Purpose
N3101 sending number of immediate assignment message ‘
N3150 number of repeats of Group Call Complete, Private Call Complete message
N3151 option | o SE -
N3152 . | option

N3153 number of repeats of Registration Renewal Accept/Reject message
N3154 number of repeats of Reconnect Accept/Reject message
N3155 option
N3156 number of repeats of echo in response various inbound messages
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(1) Timers on the Mobile Station Side
Table 4.4.5.2-1 MM sublayer Timers on the Mobile Station Side
Timer Value Cause for Start Normal Stop On Expiration
T3201 10sec.  |sends Registration . |receives - | fails registration
Request Registration Accept '
T3202 | 10sec.  |fails regisiration successes | re-starts registration
registration procedure
T3204 | 10sec. receives normal end of |releases RR link  jaborts RR connection
procedure o
T3206 |sent on the| registration succeeds or initiates periodic .
BCCH  |registration renewal régistration renewal
(2) Timers on the FNE Side
Table 4.4.5.2-2 MM sublayer Timers on the FNE Side
Timer Value Cause for Start * Normal Stop +  On Expiration
T3291 10sec.  |sends Registration receives Registration aborts RR
Accept Complete connection
T3292 i0sec.  |sends Registration receives Registration aborts RR
Required Request connection
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4.45.3 Connection Management sublayer Parameters.

(1) Timers on the Mobile Station Side

None currently defined.

2) T_ime_:rs on'the FNE S_idé | _ |

Table 44.5.3-1 MM sublayer Timers on the FNE Side

Timer | Valie |~ Causefor Start | | Normal Stop On Expiration
T3300 Option

T3301 ~ |Option

(3) Other Parameters on the FNE Side

Table 4.4.5.3-2 Other RR Parameters on the FNE Side

Parameter Value ‘ Purpose
N3300 | Option
N3301 |

Option...- .
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4.5 Definition of Message Functions and Contents .+

4.5.1 Outline

In this Section 4.5, first, in 4.5.2 “Message Definition”, the messages for the radlo resource

management, the mobile: rnanagement and the connection management used at layer 3 enuty are
defined. : o

Each mcSSégé the methods énd the Information Elements (IE) .c'{)'ﬁs'is'tin”g messages are described.

There are the next four type s IEs shown in the Table 4.5.1-1. Hereinafter, these symbols are used in
the table. . : : oo :

‘Table 45.1-1 Symbols Used in IE

| IR T Mandatory R -Optional
: Fixed length =~  MF |- . .. OF
Variable Length MV b ov.

In 4.5.3 “Message Structure and the definition of Information Element”; message structure and each
identifier, message type and the detaﬂ of IBS which consist of message are descmbed

The messages which are not prescribed for this standard are optibnal. o :
452 Messagg. Definition
4.5.2.1 MesSaggs for Radio Resource Management

In this section, messages for radio resource management are described. Table 4.5.2.1-1 shows a set of
these messages and the dé_tajls of these messages are shown in Item (1)~(56).
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Table 4.5.2.1-1 Table 1 Message for Radio Resource Management

é’lai’z;gr; Message Name Cl{lasr;gei Direction Refereﬁcé
S Paging Request CCCH | outbound | 4.52.1(28) .
Paging Paging Response pm" Y| inbound | 4.5.2.1 (30)
Paging Re@uest -2 CCCH | outbound 45.2.1029)
Paging Résponse~ 2 Dm inﬁoﬁnd 4521 (31)
Control | Channel Request RACH | inbound 4521¢) -
channel Immediate Assingment CCCH outbound 4.5.21(24)
establishment Immediate Assingment Reject CCCH | outbound 4.5.2.1 (25)
Handover Assignment Access TCCH | inbound 452.1(D
Assignment Command Dm outbound | 4.5.2.1(2)
Assignment Failure Dm. inbound | 4.5.2.1(3)
Handover Access TCCH | inbound | 4.52.1(21)
Handover Command Dm outbound 4.5.2.1(22)
-1 Handover Failure - Pm inbound - |* 4,5.2.1(23)
Measurement Inguire Dm outbound | 4.5.2.1 (26)
Measurement Report L Dm_ | inbound | 4.52.1Q7)
Registratibn Renewal Reqﬁe.st RACH inbound 4521 (SI)
Registration Renewal Request Echo | CCCH | outbound | 4.5.2.1(52)
Direct MM Registration Renewal Accept CCCH | outbound 435.2.1 (49
support Registration Renewal Rejé{:t : | cccH .(.)lilfb(;uﬁd 4521 (50) |
De-activate Request - RACH | inbound 45215
De-activate Request Echo CCCH | outound 452106 |
System System Information type 0 BCCH outhound 4.5.2.1 (54
information System Information type 1 BCCH outbound 4.5.2.1 (55)
System Information type 5 Dm outbound 4.5.2.1 (56)
Other RR-Status Dm both 4.5.2.1 (33)

Note 1 : Dm shows either ACCH or DCCH.
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Table 4.5.2.1-1 Table 1 Message for Radio Resource Management {Continued)

' ”hégts:;ggy. Messagé Narne Channel Usé,d . _Direétion . Reference

Group Call Request RACH | inbound 4.5.2.1(19)
Group Call Paging Request CCCH outbound 4.5.2.1(12)
Group Call Paging Response RACH inbound 4.5.2.1(13)
Group Call Proceeding CCCH outbound 4.5.2.1(14)
Group Call Grant CCCH outbound 452101 .
Group Call End of Transmission Dm inbound 4.5.2.1(10)
Group Call Update Request TCCH inbound 4.5.2.1 20)

Group Call Group Call Complete CCCH outbound 45.21(9)
Group Call Abort RACH inbound 452107
Group Call Abort Echo CCCH | outbound 4.5.2.1 8)
Group Call Reconnect Request RACH . | inbound 452.1(17)
Group Call Reconnect Request Echo CCCH outbound - | 4.5.2.1(18)
Group Cali Reconnect Accept CCCH outbound 4.5.2.1(15)
Group Call Reconnect Reject CCCH outbound 4.52.1(16)
Private Call Request RACH inbound 4.52.1(47)
Private Call Proceeding - Originator CCCH outbound 4.5.2.1 (41)
Private Call Grant - Originator CCCH outbound 4.52.1(37)
Private Call Paging Request CCCH - | -outbound 4.5.2.1 (39)
Private Call Paging Response RACH inbound 4.5.2.1(40)
Private Call Proceeding - Target CCCH outbound | 4.5.2.1 (42)
Private Call Grant - Target cCccH outbound | 4.5.2.1(38)

Individual Private Call End of Transmission Dm inbound 4521406y

Call Private Call Update Request TCCH inbound 4.5.2.1 (48) -
Private Call Complete - Originator CCCH outbound 452134 .-
Private Call Complete - Target CCCH outhound 452135 .
Private Call Abort RACH inbound 452132
Private Cali Abort Echo CCChH outbound 4.5.2.1(33)
Private Call Reconnect Reguest RACH inbound 452145
Private Call Reconnect Request Echo | "CCCH *: | outbound -| -4.5.2.1 (46)
Private Call Reconnect Accept ' CCCH outbound 4.52.1(43)
Private Call Reconnect Reject CCCH outbound 4.5.2.1 (44)
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(1) Assignment Access

This message is sent from the mobxle station to the FNE on the TCCH which is newly ass1gned to
tngger the activation of the channel

Table'dg'.s_'.z.l-z Assignment 'Acc_'e's,s' - ;

Information Element “. Reference Type Len g;:h- (octet) Notes
Protocal discriminator 4533 MF R
Transaction identifier 453.4 | | MF o
Message type 453.5 ME.- b
Random reference 4.5.3’.6'(3) ®) MF 3 1
Note 1: The moblle station sends the Random reference value that is was previously using on

the old channel
@) ‘As;s'ignment Com_mand_ ;

This'"me'ssag'ei_s sent on i;h'e Dm fr(_im the FNE to the mobile s’t_at:ieﬁ._to_change the channel.

- Table452.1-3 Assignment Command

Information Element

‘| Length (octet)

(3) 'A'ssignme'nt Faiial-.é:._ 5

This message is sent from the mobﬂe ‘station to the FNE on the last used: Dm to indicate that the
mobﬁe statmn has fa;tled to se1ze t.he new channel asmgned inan as31gnment command

Tabie 4.5.2.1-4 Assignment Failure

Reference Type Notes
Protocol discriminator, 4533 . MF_ 1.
Transaction identifier 4534 L ME
Message type i 14535 W ME R
Channel description 453600 ME - 3
Opmm — - - S T

Information Element Reference Type Length (octet) Notes
Protocol discriminator 4533 MF 1
Transaction identifier 4534 MF
Message type 4535 MF 1
RF cause 4536 By (V) MF 1
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This message is sent from the mobile station to the FNE on the RACH to initiate RR-connection.

Table 4.5.2.1-5 Channel Request

Information Element Reference Type Length {octet) | Notes
Protocol discriminator 14533 MF 1 )
Transaction identifier 4534 . MF |
Message type | 4535 MF 1.

Establishment cause 453.6 3)(K) . MF 1
Random reference 4536(3)(S) | MF 3 1

Note 1:  The mobile station chooses a “random value” for the random reference IE, and uses this
value to match up the subsequent Immediate Assignment message.

(5) De-activate Request

This message is sent on the RACH from the mobile station to the FNE to indicate that the mobile
station is being de-activated. ' o I o

Table 4.5.2.1-6 De-activate Request

Information Element Reference ‘Type Length (octet) Notes
Protocol discriminator 1 4.5.3.3 MF 1
Transaction identifier | 45.34 MF
Message type 4535 - MF 1
Individual ID 4.5.3.6 (2) (D) MF 3
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(6) De-activate Request Echo

The De-activate Request Echo message is sent on the CCCH from the FNE to the mobile station in

reply to a De-activate Request.

Table 4.5.2.1-7 De-activate Request Echo

Length (octet)

{nformation Element Reference Type Notes
Protocol discriminator 4533 MF 1 |
Transaction identifier 4.5.3.4 MF |
Message type 4535 MF 1
Individual ID 4536 (2} D) MF 3

N Grqup Ca}} Abort

This message is sent on the RACH from an mobile station to the FNE to abort a Group Call.

~ Table 4.5.2.1-8  Group Call Abort

4536 3) L)

Information Element Reference Type Length (octet) |  Notes
Protocol discriminator 4.5.3.3 MF 1
Transaction identifier 4534 MEF |
Message type 4535 B - MF 1
Individual D 4536 9 ®) | MF 3.
Group ID 4536 (2) (© MF 3,
Group call modifier MF 1.
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(8) Group Call Abort Accept

“This message is sent on the CCCH from the FNE to an mobile station to indicate-reception of a
Group Call Abort message. R SR s e

" Table 4.5.2.1.9 Group Cali Abort Echo

‘Information Element Reference <+ |~ Type Length-{octet) ~Notes
?rotocol discriminator 4533 - MF 1 '
Transaction identifier 4.53.4 MF
Message type 4535 MF 1
Individual ID 4536 (2) (D) MF 3
Group call modifier 4536 (3) (L) MF 1

(9) Group Call Complete

This message is sent on the CCCH from the FNE to the mobile station to indicate that a Group Call

has terminated.

Table 4.5.2.1-10 Group Call Complete
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Information Element Reference Type Length (octet) = Notes -
Protocol discriminator 4533 - MF 1
‘Transaction identifier 4.5.3.4 MF
Message type 4535 _ " MF i
Individual ID 14536 (2 O) - MF 3
Group ID 4.53.6 () ) MF 3
RR cause . 4536 (3) (V) ‘MF 1
Group call modifier 4536 3 L) MF i
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(10} Group Call End of Transmission

This message is sent on Dm from the talking mobile station to the FNE._ To mdicate that the
mobile station has ended of transmission. T

Table 4.5.2.1-11  Group Cail End of Transmission

‘Information Element Reference. - Type Length (octet).. | : Notes
Protocol discriminator 4533 MF Lo
Transaction identifier ° : *4.5.3.4 - MF |
Message type | 4535 MF 1

(1n Gro&p Call Grans

This message is sent on the CCCH from the FNE to the mobﬂe station to ass1gn a channei for a
Group Call. SR

Table 4.5.2.1-12 Group Call Grant

Information Element , Reference Type Length (octet) Notes
Protocol discriminator ' as33 MF 1
Transacﬁo_n identifier - - -1 4.5.34 MF e .-
Message type ' : 4.5.35 " M“F i
Group call modifier | 4536 3L | MF 1
Individuat ID fragment  las3sm | MF 2
GlowpD "~ 4536 @©. | MF "3
Channel assignment 145360 @ . o MF 3
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'This message is sent on the CCCH from the FNE to the mobile station to locate members of
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groups. Targeted mobile station responds 10 the'Group Call Paging Response.

Table 4.5.2.1-13 Group Call Paging Request

Length (octet) -

Notes

~ Information Element Reference -+ [ Type

Protocol discriminator 4533 o MF 1.

Transaction identifier 4.5.3.4 MF

Message type 4535 MF i
GrowpID 4536 @) (C) . MF 3 s
Group ID 4536 © | MF 3 1
Group call modifier 4536 @A) | MF 1 2
Group call modifier 4536 (3 (L) MEF 1 3

Notes 1: This ID may be set to 0 if only one Group ID is being paged
©7 7 20" Applies to the first Group ID.
3. Applies to the second Group ID.

(13) Group Call Paging Response

This message is sent on the. RACH frorn a targeted moblle station to the FN‘E in response toa

Group Call Pagmg Request..

Table 4.5.2.1-14 Group Call Paging Response

Length (octet)

Notes

Information Blement Reference Type
Protocol discriminator -~ - 4533 MF 1
Transaction identifier 4534 MF
Message type. ... 4535 o - MF - % B
Individual 1D 4.5.3.6 (2) (D) MF 3
Group ID 4,536 (2} (C) MF 3
Group call modifier 4.5.3.6 3) 1) MF 1
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(14) Group Call Proceeding

- This message is sent on the CCCH from the FNE to the mobile station in response toa eroup Cali
Request to indicate that a Group Call is being processed. - :

. Table 4.5.2.1-15. Group Call Proceeding

_Infoﬁhoﬁoﬁ Eiem:én.t. N ‘Refefe.nce Type Length {octet) - - Notes
Protocol discriminator +4.5.33 - MF 1o
Transaction identifier 4534 MF
Message type 4535 - -MF 1
Individual ID 4.5.3.6 2) (D) MF 3
Group ID 4336 DO "MF 3
Group call modifier 14536 3) L - MF 1

(15) Group Call Reconnect Accept

This message is sent on the CCCH from the FNE to the mob11e stanon to mdlcatc that a reconnect

attempt is successful.

Table 4.5.2.1-16 Group Call Reconnect Accept =

Information Element Reference 'i‘yoe . Length (octet)“ | Notes
Protocol discriminator 4533 MF 1
Transacton identifier 4534 . : ME.
Message type 4.5.3.5 MF . . 1
Locationaea D | 4536 @) @ MF 5 1
Individual ID 14536 @ © " MF 3 1

Note 1:LAI (Location Area ID)'_&_ Individu_al_ ID are uséd in the Rec_onnoct Requ_est}_'_: e -
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-'This message is sent on the CCCH from the FNEto a moblle station to md;cate that a reconnect

attempt is unsuccessful.

~Table 4.5,2.1-17 -Group Call Reconnect Reject -

- Information Element Reference Type Length ':(octe_t) 17 Notes
Protocol discriminator 4.5.3.3 " MF RN :
“Transaction identifier 4534 'MF
‘Message type 4535 MF 1
Location area ID 4.53.6 (2) (E) - MF 5 1
Individual ID 4.3.3.6 2) (D) < MF 3 i

Note 1:LAI & Individual ID are used in the Group Call Reconnect Request.

(17) Group Call Reconnect Request

This message is sent on the RACH from the mobile station to the FNE to reconnect a group cali
when the mobile station changes cells.

Table 4.5.2.1- 18 Group Call Reconnect Request
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Information Element Reference . Type Length (octet) Notes

Protocol discriminator | 4.5.3.3 MF | T
Transaction identifier 14534 . MF
Message type | 4535 . MF 1

: :Location'areall) | 4536 2) EB) _ MF 5 1 _
Individual ID . ;4.5.3.6 (2)_‘(_1_)')_ MF 3
Talk-group index 4536 (3. ‘MF 13
Note_ 1:

 This IE contains the location area_in which the Individual ID was last registered.
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(18) Group Call Reconnect Request Accept

-.This message is sent on the CCCH from the FNE to an mobile station to mdlcate that the FNE

received, a Group Call Reconnect Request.

Table 4.5.2.1-19.. Group Call Reconneet Request Accept

 Information Element

Reference - Type Lengih (octet) . Notes
- Protocol discﬁminator 4533 MF |
Transaction identifier 14534 . MF
: .Mes.sagé type 4535 MF 1
Location area ID 1:4.536 2 ® MF 5 1.
Individual ID 114536 QD) - | . MF 3 1.

Note 1:  LAI & Individual ID are used in the Group Call Reconnect Request. -

(19) Group Call Request

This message is sent on the RACH from an mobile station to the FNE to initiate a Group Call.. -

Table 4.5.2.1-2¢ Group Call Request

Information Element = Reference . Type Length (octet) Notes.
Protocol discriminator Clas3s T oM | T
Transaction identifier 4534 . MF o S
Message type 14535 CMF 1
Individual ID 14536, @ ME 3
Group ID. Tas36 @@ | MR 3 o
Service area ID | Tasze @@ | ME 1 q
Group call modifier 14536 BQ) | MR 1. -

Note T:" The value “$00"(no service area) indicates a local Service area call; the value "$FE"(all

service areas) indicates a wide area call.
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20) Group Call Update Request

‘This message is sent on the TCCH from the mobile station to the FNE by an mobﬁe station whmh
wishes to become the talker.

Table 4.5.2.1-21 Greup Call Update Request

nformation Element Reference Type Length (octet) | Notes
Protocol discriminator 4533 :QF 1
Transaction identifier 14534 OF
Message type 4.53.5 OF 1
Individual ID 4536 (D) | OF 3
Group call modifier 14.5.36 (3 @L) ‘OF 2

(21) Handover Access

This message is sent from the mobile station to the FNE on the TCCH to trigger the activation of

the new channel.

Table 4.5.2.1-22 Handover Access

.« Information Element Reference - Type -~ Length (octet) . | . Notes
Protocol discriminator 4533 MF 1 o
Transaction identifier 4534 MF
Message type 4535 MF 1
Random reference - 4.5.3.6 3 ME '3 1

Note 1:  The value used is equal to the random reference transmitted in the prevmus Handover

Command.
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(22 Handover Command

This message is sent on the Dm from the FNE to the mobile station to change the dedicated

channel configuration.
Table 4.5.2.1-23 Handover Command
- Information Element - Reference Type Length (octet) | Notes
Protocol discriminator | 4533 MF i
Transaction identifier 1.4534 MK
| Message type 4.5.3.5 MF 1
Cahnnel description 4536 () MF 3
Random reference 4536 (S MF 3 1
Cell basic parameters 4.5.3.6 (3) (D) MF 6 2

Notes 1:

station in the subsequent Handover Access message.

2: This IE gives the basic parameters of the target cell.

(23) Handover Failure

This message is sent from the moblle statmn to the FNE on the old Dm before Handover to

indicate that the mobile station faxled to seize the new channel.

Table 4.5.2.1-24 Handover Failure

The Random reference value is chosen by the FNE, and 1s retumed by the mobﬂe

Information E'Eement'

Reference .

Notes

Type Length (octet)
Protocol discriminator 4533 - MF 1
Transaction identifier 4534 MF
Message type 4535 MF 1
RR cause 4.53.6 (3) (V) MF 1
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(24) Immediate Assignment

This message is sent on the CCCH from the FNE to the mobile station in response to a Channel
Request to assign a dedicated control channel. 3

Table 4.5.2.1-25 ' Immediate Assignment

Information Element Reference Type Length (octet) '| ~ Notes
Protocol discriminator 4.5.3.3 MF |
Transaction identifier 4.53.4 MF
Message type 4.5.3.5 -MF _ i _ S
Cahnnet description 4536 3@ MF 3 1
Random reference 4.53.6 3)(S) MF 3 2
Request reference 4.53.6 (3) (1) " MF 2 2
Timing Alignment 4536 3 (Y) MF 1

Notes 1:  Equal to the Random reference value contained in the original Channel Request.

2:_ - Indicates the SN and subslot in which the original Channel Request was r_eceived..

(25) Immediate Assignment Reject

This message is sent on the CCCH from the FNE to the mobile station to reject a Channel Request.

Table 4.5.2.1-26 Immediate Assignient Reject

Information Element Reference Type Length (octet) Notes
Protocol discriminator 4.5.3.3 MF 1
Transéction identifrer 4534 MF - :
Message type 4.5.3.5 MF 1
Random reference 4,5.3.6 (3)(S) MF 3
Regquest reference 4536 3y . MF 2
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(26) Measurement Inquire

- This message is sent on the Dm from the FNE to a mobile station to request transmission of a

Measurement Report.

Table 4.5.2.1-27 Measurement Inquire

| ‘ Infonﬁetien Elelﬁent Reference. .. -~ Type Length (octety . -~ Notes
 Protocol discriminator 4533 ME 1
.’I‘ransact:on 1dent1ﬁer , 4.5.‘34 MF
 Message type . 4.53.5 - MF 1

- 27 Measuremen; Report

This message is sent from the mobile station to the FNE on the Dm to report measurements on the

serving and nelghbor cells. -

- Table 4,5.2,1-28 Measurement Report .- .~

- Information Element - | “'Reference | Type ' |Length (octet} ' Notes
Protocol discriminator 4533 MF . b
Transaction identifier 4534 MF
' Message type | 4535 MF 1
Measurement resulis 4536 3P MV 1+3n

(28) Paging Request

This message is sent on the CCCH from the FNE to a mobﬂe station. It causes the mobﬂe stanon to

access a control channel and establish an RR connectzon 'I‘he mobile station then responds on the
control channel with a Paging Response ‘

Table 4.5.2.1-29" Pagin'g Request

* Information Blemeént " Reference | Type [Length(octer)  Notes
Protocol discriminator 4533 MF 1
Transaction identifier 4534 MF
Message type 4535 MF i
Mobile ID 4536 ()P MV Max 9
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(29) Paging Request-2

- 'This message is sent on the CCCH from the FNE to a mobile station. It causes the mobile station to
access a control channel and establish an RR-connection. The mobile station then responds on the
control channel with a Paging Response-2.

‘Table 4.5.2.1-30 Paging Request-2

‘Information Element Reference Type |Length (octet) ,Nc_)t'és_:
‘Protocol discriminator 4533 MF T
“Transaction identifier 4534 'MF
‘Message type 4535 .. MF 1
‘Mobile ID 4536 OE . MV Max 9

(30) Paging Response

This message is sent on the Dm from the mobile station to.the FNE to indicate a response to a

Paging Request,

Table 4.5.2.1-31 Paging Rés.p()ﬂs;e:

" Information Element .

Reference -

Type |Length (octet thes
‘Protocol discriminator 4533 MF '
| ‘Transaction identifier 4.5.3.4 MF
E'Message type 4533 MF 1
Option - MF 12
Mobile station classmark 2 4.53.6 () (H)- .- MV Max 4
Mobile ID 4536 (D F) MV Max 9
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(31} Paging Response-2

‘This message is sent on the. Dm from the mobile station to. the FNE to 1nd1cate a response 1o a
.- Paging Request-2 message. ‘

Table 4.5.2.1.32 Paging Response-2

Information Element | = Reference Type  |Length (octet] . Notes
Protocol discriminator | 4533 MF |1
Transaction identifier | 4534 L MF
Message type 4535 o MF 1
Mobile station cl_assma:fk 2 | 4536 (2) H) Sl MV Max 4
Mobile ID S 4536 ® . | MV | Max9

(32) Private Call Abort

This message is sent on the RACH from the mobile station to the FNE to abort a PriVét’é Call.

Table 4.5.2.1-33 Private Call Abort

' Ir;fonnatio_n Eigmgnt_ . o Reference o Type Lepgth_(oc;e_t) __ Notes' '
_Protocbl discriminatdx N 4533 __ MF 1
Transaction identifier ' 4534 ‘ MFE )
Message type ) 4535 ' MF 1 _
Individual D | 4536 @D MF 3 S

Note 11 denitrifies the mobile station which is requesting the abort.
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(33) Private Call Abort Echo

This message is sent on the CCCH from the FNE to the mobile station to indicate that the FNE has
received a Private Call Abort. o -

Table 4.5.2.1-34  Private Call Abort Echo

Length {octet)

Information Element Reference Type " Notes
Protocol discriminator 4533 MF |
Transaction identifier 4534 MF
‘Message type 4.53.5 MF 1
Individual ID 4536 ) (D MF 3

(34) Private Call Complete-Originator

This message is sent on the CCCH from the FNE to the originating mobile station to indicate that a
Private Call has terminated.

Table 45.2.1-35 Private Call Complete-Originator .

Information Element Reference Type |Length (octet) Notes
Protocol discriminator 4533 MF 1
‘Transaction identifier 4534 MF -
Message type 4535 MF 1
Individual ID 4536 2) D) MF 3 . 1
RR cause 4536 V) MF 1
Note 1:  Identifies the originating mobile station.
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(35) Private Call Complete-Target

This message is sent.on the CCCH from the FNE to the target mobile station to indicate that a
Private Call has terminated.

Table 4.5.2.1-36 - Private Call Complete-Target

'_ Information El.e_mént' | . Reference Type Length (octet) | . Notes
- Protocol discriminator . 45. 3 3 MF 1.
"Tran_saction identifier _ 4534 MF
Message type 4.5.3.5 MF 1
Individual ID - 4536 ) O . i MF 3 .1
RR cause ‘ 4536 (3) (V) MF 1

Note 1. Idennfles the target moblle stauon N

(36) Privaie Call End of Transmission

This message is sent on Din from the ta]kmg rnobﬁe stanon to t:he FNE. It indicates that the mobile
station has ended the transmission.

Table 4.5.2.1-37 Private Call End of Transmission

Information Element " Reference Type |Length (octet)| Notes .
Protocol discriminator ' _4.5.3.3 MF i R
Transaction identifier S| 4534 MF
Message type .| 4535 T Mp 1
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(37) Private Call Grant-Originator

This message is sent on the CCCH from the FNE to the originating mobile station to assign a
channe! for the Private Call. B -

Table 4.5.2.1-38 Private Call Grant-Originator

-+ Information Element : Reference Type |Length (octety| - Notes
Protocol discriminator S| 4533 MF 1
Transaction identifier 4534 MF
Message type ' ' 4533 ‘MF 1

Individual 1D T 4536 D) MF 3 1
Channel Assignment : 4536 3 H) MF 1

Note 1:  Identifies the originating mobile station.

(38) Private Call Grant-Target

This message is sent on the CCCH from the FNE to the target mobile station to assign a channel
for the Private Call.

Table 4.5.2,1.39 Private Call Grant-Target

Information Element = - | Reference Type = |Length (octety|  Notes
Protocol discriminator | 4533 MF 1
‘Transaction identifier | 4534 MF
Message type | 4535 MF 1
ndivided © .| 4536 QD) MF 3 1
‘ndividual ID | | 4536 Q@) MF 3 2
Channel Assignment | | 4536 @)@ 'MF 1

Notes 1:  Identifies the target mobile station,

2:  Identifies the originating mobile station.
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(39) Private Call Paging Request

‘This message is sent on the CCCH from the FNE to the target mobile station to locate the target

mobile station.

Table 4.5.2.1-40 Private Call Paging Request

information Element Reference Type | Length {octet) Notes
Protocel discriminator 4533 MF 1
“Transaction identifier - 4534 MF
Message type | 4535 MF 1
Individual ID 4.53.6 (2) (D) MFE 3 1
¥eet member ID 4.5.3.6 ) B) MF 5. 2

Notes 1: denitrifies the target mobile station.

2: Identifies the originating mobile station

(40) Private Call Paging Response

This message is sent on the RACH from the target mobile station to the FNE in reply to a Private

Call Paging Request.

Table 4.5.2.1-41 Private Call Paging Response

Information Element Reference Type |Length(octef)] Notes
Protocol discriminator 4533 MF (I A
Transaction identifier 4534 - MF o
Message type | 4535 MF 1 o
Individual ID 4536 Q@) MFE 3 1
Fleet member ID 45.3.6 (2) B) MF 5 2

Notes 1: Identifies the target mobile station.

2: Identifies the originating mobile station
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(41) Private Call Proceeding-Originator

This message is sent on the CCCH from the FNE towards the originating mobile station in
response to a Private Call Request, :

Table 4.5.2.1-42 - Private Call Proceeding-Originator

- Information Element - Reference Type |Length (octet) Notes
Protocol discriminator 1 4533 MF 1
Transaction identifier A 4534 : MF
Méssage type 45.3.5 MF 1
Individual ID 4336 2D - 4 MF 3 R G

Note 1: Identifies the originating mobile station
(42) Private Call Proceeding-Target
This message is sent on the CCCH from the FNE towards the target mobile station in response to a

Private Call Page Response.

Table 4.5.2.1-43 Private Call Proceeding-Target

Information Element Reference Type |Length (octet)|  Notes
Protocol discriminator 4533 ME 1
Transaction identifier 14534 MF
Message type S| 4.5.3.5 MF 1
Individual ID 4536 2 D) MF 3 1

Note 1: Identifies the target mobile station
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(43) Private Call Reconnect Accept

This message is sent on the CCCH from the FNE to the mobile statlon to indicate that a reconnect

atternpt is successful.

‘Table 4.5.2.1-44 - Private Call Reconnect Accept-

Information Element

Note 1: LAI & Individual ID are used in the Reconnect l}equest.

(44) Private Call Reconnect Reject

This message is sent on the CCCH from the FNE to the mobile station to indicate that 2 reconnect

attermnpt is unsuccessful.

Tabie 4.5.2.1-45 Private _Cal! Reconnect Reject B

Reference Type  jLength (octet) ! - Notes
Protocol discriminator 4533 MF 1
Transaction identifier 4534 MF
Message type 4535 MF 1
Location area ID 4536 2} (Ey MF 5 L1
Individual ID 4536 2y (D) MF 3 1

Information Element

Reference Type |Length (octe) | Notes
.Protocol discriminator 4533 MF | S
4_Transaction identifier 4534 MF
Message type 45 35 | MF 1 o
Location area ID 4536(2)(8) MF . 5 1 7
Individual ID 4536 (2) D) MF | 3 1

Note 1: LAI & Individual ID are used in the Private Call Reconnect Request.
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(45) Private Call Reconnect Request

This message is sent on the RACH from the mobﬂe station to the FNE to reconnect a pmvate call

when the mobile station changes cells.

Table 4.5.2.1-46 - Private Cali Rec'onnecthe*quest

RCR STD--32A

Information Element Reference = Type |Length (octet) | Notes
Protocol discriminator 4533 "MF 1
Transaction identifier 4534 MF
Message type 4.53.5 MF 1
Location area ID 4536 ) E) MF 5 "1
Individoal ID 4536 Q@O | MF 3
Note 1:

7. (46) Private Call Reconnect Request Echo

This message is sent on the CCCH from the FNE to an mobﬂe stauon to 1nd1cate that the FNE

received, and is processing, a Private Call Reconnect Request.

Table 4.5.2.1-47 Private Call Reconnect Request Echo

This IE shows the location area in which the Individual ID was last registered.

Information Element . Reference Type  |Length (octet) Notes
Protocol discriminator 4.53.3 MF 1
" Transaction identifier 4.5.3.4 MF
Message type’ 4.5.35 _ MF 1
" Location area ID 4536 O E . MF 57 : 1
Individual ID 4.53.6 ) (D) MF 3 1

Note 1: LAI & Individual ID are used in the Reconnect Request.
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(47) Private Call Request

This message is sent on the RACH from the originating rhobiie station. to the FNE to initiate a
Private Call. :

Table 4.5.2.1-48 Private Call Request

: 'ir.lformati_on Element Reference Type |Length (octet)|. .. Notes
Protocol discriminator 4.53.3 MF 1
Transactlon identifier 4534 ME
Message type 4535 MF H
Individual ID 4536 QO - MF 3 1
Fleet member D 4536 @) ®) MF 5 2
Notes 1:  Identifies the originating mobile station.

2:  Identifies the target mobile station. A Fleet member ID "zero" is used to indicate that the

target belongs to the same fleet as the originator.
(48) Private Call Update Request .

This message is sent to the FNE on the TCCH during the channel hold time interval to by an

mobile station which wishes to become the talker.

" Table 4;_‘3;;2.1-49 Private Call Update Request

Information Element. Reference Type |Length {octet)|- . Notes...
'Protocol discriminator 4533 MFE 1 ‘
Transaction idehtiﬁer 4534 MF
' Message type 4535 MF 1 |
Individual ID 4536 Q@ | MF 3
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This message is sent on the CCCH from the FNE to an mobile station to indicate success of the

registration renewal procedure.

Table 4.5.2.1-50 - Registration Renewal Accept

- Information Element Reference Type |Length {octet) Notes
Protocol discriminator 4,533 MEF 1
Transaction identifier 4534 MF
Message type 4535 MF I
Location area ID 453.6 (2) (B) MF 5 1
Individual ID 4.53.6 (2) (D) MF 3 1

‘Note 1+ LAI & Individual 1D are used in the Registration Renewal Request.

(50) Registration Renewal Reject

This message is sent on the CCCH from the FNE to an mobile station to indicate failure of the
- registration renewal procedure. = - : ' S SR o

Table 4.5.2.1-51 Registration Renewal Reject

Information Element  Reference Type Length (octet) Notes
Protocol discriminator 4533 MF 1
Transaction identifier 4534 ME
Message type 4535 MF 1 -
Location area ID 4536 ) ® MF 5 1
Individual ID 4536 O O MF 3 1

Note 1: LAI & Individual ID are used in the Registration Renewal Request.
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(51) Registration Renewal Request

- This message is sent on the RACH from the mobile station to the FNE to renew a prevzous

reglstration

Table 4.5.2.1-52: Registration Renewal Request

. Information Element Reference. .- Type  |Length (octet)|  Notes
Protocol discriminator 4.533 MF 1
Transaction identifier 4534 MF
Message type 4.53.5 MF 1 -
Location area ID 4536 D E MF 5 -1
Individual ID 4536 DOy - - MF 3 1o

Note 1:  This IE transmits the stored DLAI (Dispatch LAI), i.e. the location area in which the
Individual ID was last registered.

(52) chl.stratmn Renewal Request Echo

Thls message is sent on the CCCH from the FNE to a rnobﬂe station to mdlcate that the FNE

received an Registration Renewal Request.

| Table 4 5 2 1-«53 Regrstratmn Renewal Request Echo

Informamra Element Reference Type Length (gctgt) . Notes 1
Protocol discriminator 4533 MFp 1
‘Transaction identifier - 4534 - - MF
Message type 4535 ' MF 1
‘Location area ID 453.6 (2) E) MF 5 1
Individual D 174536 @) ©) ME 3 t
Note 1: LAI & Ind1v1dua1 ID are thosc asmgned in the old Iocatmn area, as used in the

Registration Renewal Request.
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This message is sent on Dm at any time by the mobile station or FNE to indicate error conditions.

Table 4.5.2.1-54 RR-Status

Information Element . Reference Type |Length (octet};.  Notes
Protocol discriminator 4533 MF R
Transaction identifier 4534 MF .

Message type 4.53.5 ‘ME 1
RR cause 4536 3) (V) .. MF 1
Option “ - -

(54) System Information type O

This message is sent on the BCCH from the FNE to ail 1dle mobile stations within the ceil to
transrmt system parameters and other information. L :

| Table '4.5.2.1;-55 System Informatién type 0

Information Element _ Refeyenoe' . “Fype Lengih (bétéi)' 'Notés'_ 1
"Protocol discriminator 4533 | MEF 1 A .
i Transaction idenu'ﬁef _ B 4534 - MF
Message type 4535 MF 1
Cell “identity 4536 () (A) MF 7
Cell availability . 4536 B(EC) | MF 1
Regional network information_ 4.5.3.1‘_5‘(3) (r ) MV _ lszl__
Service provider identification 4536 @) O MV 1420
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(35) System Information type 1

This message is sent on the BCCH from the FNE to all idle mobile stations within the cell to
transmit system parameters and other information.

Table 4.5.2.1-56 System Information type 1

Information Element - © Reference Type |Length (octet) Notes
~Protocol discriminator 4533 o MF 1 |
Transaction identifier” 4.5.3.4 - MF
Message type - 4535  MF 1
Location area list (PSTN connect call)] 4.5.3.6 (3) (O) MV 142n 1
Location area list (dispaich call) - 4.53.6 (3) (O T MV 142n . 2
Option ‘ - ~ . l4n
Service aea D _ _ - 453630 W) MF I
Cell basic parameters 4536 O | ME | .6
Cell access parameter 4536 3 ® ' MF 10
Cell handover parameters - .. | 453.6 Q) ®): .0 OF -} 3
Cell reselection parameters 4536 QG - OF 3
Cell reconnection parameters - - 45336 3 “QF - 3
Neighbor cell list | 4s3s® | ov 430
Call timeout paramaters | 4536 )@) OF 3
Local time - - 4536 ANy OF 5

Notes 1:  Designates PSTN connect location areas, and contains at least one Local LAL

2:  Designates dispatch location areas, and contains at least one Local LAL
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(56) System Information type 5
This message includes the system parameter information and is sent on the Dm from the ENE to

the mobile station immediately after a handover. It provides the mobile station with the
information needed to continue operation on the new cell.

Table 4.5.2.1-57 System Information type 3

Information Element Reference Type Length (octet) Notes
Protocol discriminator 4533 MF 1
Transaction identifier 4534 MF |
Message type 4.53.5 MF 1
Cell handover parameters 4536 () ® ME 2
Neighbor cell list 4536 QR MV 3+3n
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4.5.2.2 Message for Mobility Management

In this section, messages for Mobility Management are described. Table 4.5.2.2-1 shows the list for
these messages and the details are described in DwE). - ) s ‘

Table 4.5.2.2-1 Message for Mobility Management

Category Message name ‘Direction Reference
Registration Request ‘inbound 4522 (5)

Registration Acoept outbound 4522 (1)

Registration Registraaion_Comp!ete inbound 4522 (2}
Registratio_n:Reject outbound 4.5.2._2_& (4)

Registration Required outbound 4522 (3)

(1) Registration Accept

The Registration Accept message is sent on Dm from the FNE to the mobile station in response to
a Registration Request. It contains the various identities to be used by the mobile station in
accessing dispatch service.

Table 4.5.2.2-2 Registration Accept

Information Element Reference Type | Length (octet) | Notes

Protocol discriminator 4533 MF 1

Transaction identifier 4.5.34 MF

Message type 4.53.5 MF i

Location area ID 4.5.3.6 (2) (B) MF 5

Cell identity (Home Cell) 4.53.6 (2) (A) OF 8 I
Group ID 4.53.6 (2)(C) OF 4 2
Individual ID 4536 ) O OF 4 3
Mobile identity 4336 ) ® ov Max 10 4
Service provider identification 4536 (D ov 2+2n 5
Group ID list 453.6 (2) (D) ov 2+5n 6

Notes 1: If present, assigns a Home cell to the mobile station.

2:
3

4;

A

As the case may be, consists of zero, one or two octets.
If present, assigns the mobile station an Individual ID for dispatch service. It is absent if

the mobile station does not have dispatch service.

IMEL
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Notice that the information contained in the “Group ID” IE and the “Group 1D list” 1E is
redundant. “The Group ID” IE and “Group ID list” IE are provided only for back-compatibility.

(2) Registration Complete

The Registration Complete message is sent on Dm from the mobile station to the FNE in response
to a Registration Accept to conclude a successful registration.

Téble 4.5.2.2-3 Registration Complete:

Information Element - . Reference - Type Length (octet)] ~ Notes
‘Protocol discriminator S . 4533 Si o ME 1
Transaction identifier E 4534 A MF
‘Message type o 4535 | - MF 1

(3) Registration Required

The Registration Required message is sent on Dm ‘from the FNE to the mobile station to cause the
mobile station to initiate the registration procedure (i.e. res_pond_ with a Registration Request).

' Tabled522-4 Registration Required =~

information Element Reference Type Length (octet) Notes
Protocol diseriminator + - -7 | a833 T M Tl
Transactjoxll.i_demiﬁer' B ___'4.5.3.4 ME
Message ype S 453 MF 1

_ (4) Registration Reject

The Registration Reject is sent on Dm from the FNE to the mobile station in response to a
Registration Request to indicate a failed registration.

Table 4.5.2.2-3 Registration Reject

Information Element Reference Type Length (octet)] Notes
Protoco} discriminator 4533 MF 1
Transaction identifier 4.5.3.4 MF
Message type 4535 MF i
Reject cause 4536 4G MF 1
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(5) Registration Request

The Registranon Request is sent on Dm from the m0b11e station to the FNE to initiate the

registration procedure.

Table 4.5.2.2-6 Registration Request S

Information Element Reference Type Length (octet)) Notes
Protocol discriminator 4.5.3.3 11 I
" Transaction identifier. - 4534
Message type 4535 1
Mobile station classmark 1 4.53.6 ) H) 10
Mobile identity 4.5.3.6 2 & Max g Lo
Option - 1

~Note 1 The 1dent1f1er used is (in order of reference) IMSI, IMEI

4.5.2.3 Message for Dlspatch Call Control

In this section, messages for dlspatch call management are 4 descnbed Table 4.5.2.3-1 shows the list

for these messages and detaﬂs are descnbes in( 1) to (2)

Table 4.5.23-1 Message fef 'Dispa'tch' Call Control

Message name ' Direction . " Reference
Emergency Call Iﬁd_ication- : | outbound 4523 (1) .
Talker Identification outbound 45232
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(1) Emergency Call Indication

This message is sent from the FNE to the mobile station to indicate that the call is an emergency
call. It identifies the initiator of the emergency and the talking mobile stations.

Table 4.5.2.3-2 Emergency Call Identification

Information Element Reference Type | Length (octet) Notes
Protocol discriminator 4533 MFE 1 |
Transaction identifier 4534 MF
Message type 4535 MF 1
Fleet member ID 4523 2)(B) MEF 5 1
Fleet member ID 4523 2B MEF 5 2

Notes 1:  Identifies the mobile station that initiated the emergency.
2: Identifies the talking mobile station.

(2) TalkerID

This message is sent from the FNE to the mobile station to identify the transmitting mobile stations

Table 4.5.2.3-3 Talker Identification

Length (octet) Notes

Information Element Reference Type
Protocol discriminator 453.3 MF 1
Transaction identifier 4534 - MF
Messager type 4535 MF 1
Fleet member ID 4523 (2 B) - MF 5
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4.53 Message Structure and the Definition of Information Elements -
4.5.3.1  Outline of Message Structure

In this section, the structure of each layer 3 message énd the information element, which is the
element of these messages, are defined.

Each Layer 3 message consists of the following part:s: ‘

* Protocol Discriminator (PD)

» Transaction Identifi@r (Th

s Message type '

* Mandatory information elements

In addition, there may also be:

* Optional information eler_nénts,_as_ required
* Pad bytes, as required

Table 4.5.3.1-1 shows the structure of a general_.me.ss.a.ge. N

Table 4.5.3.1-1 General Message Structure

CBitnwmber T e
number
8 | 7 6 | s | 4 3 2 1
Transaction identifier e o
N — Protocol discriminator B T | :
g | s O SRR T
‘ " Messagetype . Sy
.. Mandatory information elements . . I
" Optional information elements(as required) Ve |
. Pad bytes(as required) = $00 (as required) .. .. .. . | . et

4532 Bit Ordering and Numbering
Bits within each octet are numbered 1 through 8. The higher-numbered bits are more significant. If a
field spans more than one octet, then the MSB of the field is the highest-numbered bit of the lowest

numbered octet, and the LSB is the lowest-numbered bit of the highest numbered octet.

Binary numbers are indicated by the prefix % and hexadecimal numbers are indicated by the prefix $.
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4.5.3.3 Protocol Discriminator

The protocol discriminator is used to distinguish between the message sets used by the various Layer
3 protocol entities. The values of the PD are- shown in Table 4. 5 3.3-1.

. Table 4.5.3.3-1 Values of the Protacol Discriminator

PD La R T NGS) | 'Li_éﬁng'of = N
Value - Layer 3_Enuty_ | Used | Used |. Message Types -~ Listing of IEs -
$0 | Null (3) no no - ol e
81 | Option . o = e =
$2 |option - T S 2 B
$3 Call Controi }'fes‘ yes | 4535 & -
$4 | Option ' - - - -
$5 Mobility Management (MM} | 1o yes 4535 (3) 4535 @)
$6 | Radio Resources no | no 4535 2) 45353
o Managemen: (RR) o o AT o
$8 Option T I e e et _
$9 | Option - - - -
$A | Option - - [ .
$B | Option - - - _
$C | Option . - -
$D | Dispatch Call Conrol | Po. | ro 4535 @) R
$E | Dispatch Call Control yes | yes 453.5 @) -
$F | Option '
Notes 1: The transaction identifier(TT) is used only with the PDs indicated. o
If not used,it is set to $0 by the sender and ignored by the receiver. (see Secnon 4.5. 3 4) :
2: The sequence number N(S)is further described in section 4.5.3.5 (1). It is used only with the PDs in
the outbound direction, If not used, it is set to %0 by the sender and ignored by the _receiver;
3: PD $0 includes a null message. Since the TI is not used, the entire first octet of the null message is
egual to $00. o
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4.5.3.4 Transaction Identifier

The transaction identifier (TI) is used by some protocol entities to distinguish between simultaneous
activities within a single mobile station. It is equivalent to the call reference defined in CCITT Q.931.
Table 4.5.3.3-1 shows the PDs for which the TI is actually used.

As shown in Table 4.5.3.1-1, the transaction identifier comprises the TI flag and the TI value.

TI values are chosen and assigned by the side of the interface initiating a transaction. At the beginning
of a transaction, a free TI value is chosen and assigned to the transaction. It then remains fixed for the
lifetime of the transaction. When the transaction ends, the associated TI value is freed and may be re-
assigned to another transaction.

The TI flag is used to prevent ambiguities which would result if both sides of the interface should

happen to choose the same TI value for different transactions. The TI flag identifies which side of the
interface chose the TI value. Table 4.5.3.4-1 defines the use of the TI flag.

Table 4.5.3.4-1 TI Flag

. I flag o - Description

%0 The message is sent by the entity which choses the TI valye® ~ ERR

91 The message is received to the entity which choses the TI value

Table 4.5.3.4-2 defines the use of the TI Value.

Table 4.5.3.4-2 TI Value

TIvalue | . Description
%000 '

%001

%010 | Chosen by th_e’entity to identify a_tr'ainsact_'_ion .

%011~

%100
%110

%111 Option
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4.5.3.5 Message Type

The message type, together with the PD, identifies the function of a parucular message. It is coded as
shown in Table 4.5.3.5-1. :

‘Table 4.5.3.5-1 Message Type

Bit Number
8 7 6 5 4 3| 2 1

0 N(S) R _ Message type

Bit 8 is set 10 0.

Bit 7 is used by RR to transmit the one-bit sequence number N(S). The procedures to use are defined
in Section 4.5.3.5(1). :

(1) RR Sublayer Message Sequencmg

Duplicate MM and M sublayex messages can be received by the RR entity in the FNE as a result
of release and establishment of the Layer 2 connection during handover.

During the lifetime of the RR connection, the RR sublayer uses sequence numbering of certain
higher sublayer messages to eliminate these duplicates. The clients for which RR performs this
function are shown in Table 4.5.3.3-1. The messages in which N(S) is used can thus be identified
by PD value. SR

The RR entity in the mobile station keeps a send state variable V(S) which denotes the next
sequence number of the MM or the sequence number of the CM sublayer message in which N(S)
is valid. For each such message, N(S) is set equal to V(8) and then the value of V(S) is
incremented by one (mod 2). V(S) is "initializcdto ZEero upon establishment of the RR connection.

The RR entity in the FNE keeps a receive statc variable V(R) which denotes the next sequence
number of the MM or the sequence number of the CM sublayer message in which N(8) is used.
For each such message, if N(S) is equal to V(R), the message is transferred to the appropriate
client, and V(R) is incremented by one (mod 2); if N(S) is not equal to V(R), the message is
discarded and V(R) is not changed V(R) is initialized to zero upon establishment of the RR
connection.

For those messages in which N(S) is not used, N(S) is set to zero by the sending RR entity and is
ignored by the receiving RR entny ‘Transmission of such a message does not affect the values of
V(S) or V(R). - :

Note 1: N(8) is not used in the outbound (FNE to MS) direction.

From the above description, it is clear that messages using N(S) may only be sent while an RR
connection is established. However, messages not using N(S) can in principle be sent at any time

171



RCR STD-32A

(2) Message Types for Radio Resource Management

To increase the aﬁaiiablc set of RR messages, two PD ($6‘,S7) values have been allocated to RR
(vefer to Table 4.5.3.3-1). The message types listed in Table 4.5.3.5-2 are associated with PD $6.

Table 4.5.3.5-2 Message Types for Radio Resource Management(PD $6)

Message Type .
8 | 7 16| s |4 3211

Message

o ool 1|0 0] ol o |oOpton
| o 1 {1 | option

Option

Koo B

1. Measurement Request .

....
[T Y]
—

Measurement Report

System Information type 0

1o |leo

0
0 | 1 | System Information type 1
0

1 System Information type 5
i1 | o [option

1 i 0. 0 _0' | 0 1 .Pégix_ag Requcst;_'-.-":”='

i 1 1 Paging Response

0| Hendover Failure

0. |- 1 | Assighment Access: . -

0
0

0 | 1| 0 | Handover Access
0

] 1 | Handover Command

| 11 |0 7 Assigiment Command

U1 1 | Assigmmen Fatlwe

Lo [ 0 s foption e

1 1 1 0 0 1 Channel Request

“17] 0" | Immidiate Assignment Reject

i 1 1 | Immidiate Assignment
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The message types listed in Table 4.5.3.5-3 are associated with PD$7.

Table 4.5.3.5-3 Message Types for Radio Resource Management (PD $7)

Message type
: Message
8 | 716 | 51 4. 312 1
0 0 0 | 0 |0 0 0 0 Option
0 0 i Option
0 i 0 Paging Request - 2
0 | 1 | 1 | Paging Response-2
i i 0 0 Option |
11 0 1 Option
1.1 1 0 Option
i 71 1 Option
0 0 1 0 | 0 0 Regisuaﬁon Renewal Request
0.} 0 1 Registration Renewal Request Echo
0 1.1 0 Registr_atién Renewal Accept
0. | 1 1 Registration Renewal Reject
1 1 0 ' 0 De-activate Request
i} 0 | De-activate Request Echo
1 1 0 Option
1.1 1 1 Option
ol 11 0] 0] 0| 0 | GroupCall Request
_ 0 0 1 Group Call Paging Request
| 0 | 1 Q Group Calll.Paging Response
0 1 1 Group Call Proceeding
1 0 0 Group Call Grant .
RE 1 Group Call End of Transmission
11 0 | Group Call Update Request
11 1 Group- Call Complete
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Table 4.5.3.5-3 Message Types for Radio Resource Management (PD $7) (continued)

Message type
. : Message.
8 7 6 5 4 3 2
0 0 0 1- 1 0 0 Private Call Request
| 0 0 Private Call Proceeding - Originator

0 | 1 Private Call Grant - Originator

"0 1 Private Call Paging Request
1 0 Private Call Paging Response
1 0 Private Call Proceeding - Target
1 1 Pﬁvate Call Grant - Térget |
1 1 Private Call End of Transmission

1 0 0 0 .0 Private Call Update Request
0o Private Call Complete - Originator
0 1 Private Call Complete - Target
0 Private Call Abort
110 Private Call Abort Echo

! 0 Private Call Reconnect Requeét

1 1 - Private Call Reconnect Reguest Echo
1 1 Private Call Reconnect Accept

1 0 1 I

Private Call Reconnect Reject

Table 4.5.3.5.3 "'Me.ssag"'e""l.‘y'pes _fbf 'i{adio Resource Management (PD $7) (continued)

Message type

8 7 6 5

4

Message

ol o |11

; .

Group Call Abort

(=T B oo S ]

Group Call Abort Echo

Group Call Reconnect Request

< < <o o |

Group Call Reconnect Request Echo

Group Call Reconnect Accept

Group Céll Reconnect Reject
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(3) Message Types for Mobility Management

The message types used for MM are listed in Table 4.5.3.5-4. These message types are associated
with PD $35. ‘ '

Table 4.5.3.5-4 Message Types for Radio Resource Mana.gemen.f (PD $5)

" Message type

Message

8 7 6 5 4 3 2 1

0 0 1 1 0 | O 0 0 Registaration Request
0 0 i Registaration Accept
0 1 0 Registration Complete
0 i i Registration Reject

1 0 Y Registration Requimd

" (4) Message types for Call Management

Table 4.5.3.5-5 shows the messages used for dispatch call. These messages is related to PD $D.

Table 4.5.3.5-5 Messages Types for Dispatch Call Control (PD$D)

Message type

o Message
8 7 6 5 4 3 2 1

0 o] o] 1]o0| 0| 0| 0 | Takerlenifcaion

0 0 | 0 1 0 0 1 0 | Emergency Call Indication

4.5.3.6 Informatiori Elements

(1) General

As shown in Table 4.5.3.1-1, mandatory information elements (mandatory 1Es) and optional
information elements (optional IEs) usually follow the message type. Each IE comprises at least
an Information Element Identifier (IEI) and possibly additional information.

(A) Types of Information Elements

There are four types of information elements (IEs) used:

type 1: One byte fixed length, and have 1/2 byte IEI plus 1/2 byte of content.

type 2: One byte fixed length, consisting only of a 1/2 byte JEIL This type of IE is always

optional in a message, since it transmits information solely by its presence or
absence.
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type 3 : Fixed length, having a one byte IEI and a fixed number of bytes of content.

- type4: . Variable length, having a one byte IEI, a one byte length indicator, and a variable
number of bytes of content, ST

The structure of these four types of IEs is further described below.
* Table 4.5.3.6-1 shows the structure of the type 1 IE. The IEI for this type is identified by bit
8=%]1; but the IELis not equal to %1010 and this pattern marks a type 2 IE.

Table 45.3.6-1 Structure of Type 1 Information Element

Bit Number . | Octet

8 7 6| 5 1 4 -3 2 1 Number

Bl i [0 Content L

The type 2 IE is shown in Table 4.5.3.6-2. It is identified by _thé pattern %1010 in bits 8 through
3. The IEI occupies the bits 4 through 1. ' '

. Table45.3.6:2 Structure of Type 2 Information Element _

BT —
8 7 176 5 4 |3 |2 | 1 | Number

1 (L T VU R e~ S P

. The type 3 IE is shown in Table 4.5.3.6-3. The IEL for this type has bit 8=%0. The length of the
content is fixed, and is known from the definition of the particular IE.

T hreniioen e

Table 4.5.3.6-3 Structure of Type 3 Information Element

CoeBitNumber ¢t T e

IEl L N

fixed length contents | - E | 2
P T . ' -"through”
n+]

-+ .The type 4 IE is shown in Table 4.5.3.6-4. The IEI for this type has bit 8=%0. The length of the
 nocontent is given by the value of the length indicator (LI). - SRR
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Table 4.5.3.6-4 Structure of Type 4 Information Element

& |7 6| 5 ) 4 4 3 2. 1 .| . Number
length indicator (LI) | 2
variable length contents e 3
through
CLI+2

Some of the IEs defined in the sections which follow have spare bits (indicated by gray). These
bits are set to %0 by the transmitter and 1gnored by the receiver.

(B) Asmgnment of Infonnatlon Element Identlﬁer (IEI) Valucs

. Common IEs can appear in any Layer 3 message "The IEIs for the common IEs are listed in
Section 4.5.3.6(2) . e L

- Sublayer-specific IEs are used only within messages belonging to a particular sublayer. The
-protocol discriminator in conjunction with the IEI uniquely identifies these IEs.

The subiayer—spmlﬂc IEs are listed in sections 4.5.3. 6(3), 4.5.3. 6(4)
| (C) Orgamzatxon of Informauon Element in Messages

Mandatory IEs and Optionél IEs are included in messages.

Mandatory IEs S

The order of appearance for the mandatory IEs w1th1n a message is as defined for each message
in Sectzon 4.5.2. When an IE is mandatory in a message, the IEI is omitted. This saves space in
the message and is permissible since the presence and order of the mandatory IEs are
determined unambiguously for each message, by the message definition itself.

The messages are generally defined so that mandatory type 1 IEs, if present, go together in
succession. In that case, the first type 1 IE occupies bits 4 through 1 of byte N, the second bits 8
through 5 of byte N, the third bits 4 through 1 of byte N+1, and so on. If the number of type 1
IEs is odd then bits 8 through 5 of the last byte are set t0 %0. '

As mentioned previously, type 2 IEs cannot be mandatory.
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Optional IEs

- Optional IEs, if any, are added to the message after the mandatory [Es (refer to Table 4.5.3.1-1).
The optional type 3 and 4 IEs are placed into thie message in ascending IEI order. This allows
the receiving equipment to detect the presence or absence of a particular optional IE without
scarming the entire message. :

"Optional type 1 and 2 IEs can appear anyWﬁere-in the message.

Unfécognized IEIs are assumed to indicate a type 4 IE, which allows the receiver to skip over
the IE, and parse the remainder of the message, by using the length indicator.

(D) Construction of Information Blements

This Section describes an octet—extensmn convention used for construction of certain vanable-
length IEs. - :

- Certain of the octets (say, octet 'N') in an IE may be an “octet group”. The octets in the group
are labeled 'Na', Nb', Nc', etc.. All octets in the group, except the first, are optional, . -

The actual length of an octet group is indicated by using bit 8 as an extension bit. Bit 8 is set to
%0 in an octet if the group extends to the next octet, and to %1 in an octet if it is the last in the

group.

In the information eIement definitions, the extension b1t is marked '0/1 ext' 1f extenswn is
possible; it is marked '1 ext' in the last octet in the group. -

Table 4.5.3.6-5 Illustration of Octet Extension

Bit Number _ Octet
s [ 1 [ e[ s [ &[5 2 [ 1| Nme
i.ength indicator ” ' 2
on o st octet o_f octet group (mandatory) = o 3
071 Z;kadoctet of octet group .o 1 3a
ext
1 ext 3nd octet of octet group I " 3b

In Table 4.5.3.6-5, the octets numbered 3, 3a, and 3b form an octet group. Octet 3 is always
present, octet 3a is present only if bit 8 of octet 3 is set to %0, and octet 3b is present only if bit
8 of octet 3a is set to %0. Octet 3b is the last octet of the group so bit § of that octet is always
%1.
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(2) Common Information Elements

The common IEs (Table 4.5.3.6-6) appears in any layer 3 message.

Table 4.5.3.6-6 Common Information Elementis

81716 (5|4 3121 Information Element Reference Length

0107041 010 |0 | Option - ‘ -
0|00 1| Celidentty 4.5.3.6(2) (A F1+7
00| 1|0 | Fleetmember D - 4536(2) B - | F145
001 |1 ! LocationaralD | 4.5.3.6(2) (B) F145
01|00 Option e -
0(1]0j1|{GopmdD . . | 433600 © F1+3
0 i1 |10 | Indvidual ID 4,5.3.6(2) (D) F143
01|11 MobilestatonID . . 4.5.3.6(2) (F) V149
1 10|00 | Mobile station classmark 1 4.5.3.6(2) (©) Fl+1
1100 |1 | ServiceproviderID .- 453.6(2) 0. | Vi+l+2n
1|0 ;10 | Option - | -
11011 |1 | Opton . e -
11100 | option o - -
111|011 | Option - -
1{1}1/|0 | Opton - ' -
1 {111 | Mobile station classmark 2 453.6(2) H) | VI3

Note : F1 shows fixed length 1 octet. V1 shows variable length 1 octet.
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(A) Cell Identity

This IE provides a global identification of a cell

. Table 4.5.3.6-7 Cell Identity IE . .- .

Bit Number. . P - Octet

8 | 7 6 5 4 300 2 1 Number
S - — ; 1
MCC digit 2.  MCC digit 1 - 2
R . MCCdigit3 3
NDC digit 2 NDC digit 1 4
_ _ _ . p
'Local.location area identifier - p
7
Cell identifier ;

s MCC (Mobile Country Code) —The digits of the MCC are BCD coded in the order
shown. s : :

» NDC (National Domain Code) --The digits of the_ NDC are BCD coded in the order
' shown. If the NDC comprises only one digit, then digit 2

is set to $F.
‘" Local location area identifier ---—- Unsigned binary.
Cell identifier -~------ - ---- Unsigned binary.-. )
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(B) Fleet Member ID

This IE is used to identify a particular member of a Fleet, using the Fleet member and ID
extension.

Table 4.5.3.6-8  Fleet Member ID IE

Bit Number

, . Octet -
g8 | 7 6 5 4 3. 2 i Number
IEI 1
2
Fleet member ID 3
4
Fleet member ID extension
: 6
+ Fleet member ID - An all-zeros value is used to indicate that fleet to which
R the sending mobile station belongs.
 Fleet member ID extension-—--—-An all-zeros value .may be used to indicate a predefined
' - default member of the fleet.
{(C) Group ID
This IE is used to transmit a 3'6'c'tcts dispaich Group ID.
Table 4.5.3.6-9 Group ID IE
T — -
— >
GrowpID - 3
— p
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(D) Individual ID

- This IE is used to transmit a 3 octets dispateh Individual ID.

Table 4.5.3.6-10 Individual ID IE

Bit Numbel' ) Octet
8 7 6 5 4 3| 2 1 Number
IEI i
2
Individual ID 3
4
(E) Location Area ID
This IE provides an identification of a location area.
- Table 4.5.3.6-11 Location Area ID IE
Bit. Number: - _ Octe.t
8 7 6 5 43 2 1 Number
IEI 1
MCC digit 2 MCC digit 1 2
$F MCC digit 3 3
NDC digit 2 NDC digit 1 4
- 5
Local location area identifier
er p

+ MCC (Mobile Country Code ) ---

The digits' of the MCC are BCD coded in the order
shown. o '

* NDC (National Domain Code) -- The digits of the NDC are BCD coded in the order

* Local location area identifier

shown.
If the NDC comprises only one digit, then digit 2 is set
to $F.

Unsigned binary. The field may be set to all 0% to
indicate no location area.
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(F) Mobile Station ID

This IE is used to transmit various types of mobile station ID. Table 4.5.3.6-12 shows the form
of the mobile station ID IE when used to transmit an IMEI or IMSL

Table 4.5.3.6-12 Mobile Station ID IE (IMEI or IMST)

Bit Number Octet .
8 7 6 5 4 3 2 1 - Number
IEI 1
Length indicator 2
Digit 1 Odyf Type of ID 3
Even
" Digit3 : R Digit2 = - 4
« Typeof ID See Table 4.5.3.6-13.
" Table 4.5.3.6-13 Typeof ID
Value Description
%000 No ID
%001 IMSI
%010 IME]
© %100 TMSI
%101 Individual ID
» Odd/Even indicator ---esemm--—e---m- Set to %0 to indicate an even number of digits; set to %1
‘to indicate an odd number. '
« Digit 1, 2, 3, etc. «rrrmmmmemmmmeeaen The BCD-coded ID digits are placed as shown in Table

4.5.3.6-12. If the number of digits is even then bit 8
through 5 of the last octet are filled with %1.

Table 4.5.3.6-14 shows the form of the IE when used to transmit a TMSL
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Table 4.5.3.6-14 Mobile Station ID IE(TMSD

o Bit Noamber 5 _ Obtet

. 7 = s T 2 T 3 - — " Nmber
IEI‘ o ‘ 1
'Lengih in'didator““ o ' - 2
e s — ;
4
5

TMSI
6
7
"TMST. emmmmmeseeee Unsigned binary, 4 octets maximum length. If the TMSI is shorter than 4

octets, it is padded with %0 on the most significant end to make it an
integer number of octets and the TMSI field is then sized accordingly.

Table 4.5.3.6-15 shows the form of the IE when used to transmit an Individual ID. . s

Table 4.5.3.6-15 Mobile Station ID IE (Individual ID)

Bit Number . - ' Octet
s 7 P 5 4 3 i 2 1 Nuomber

Length indicator = 4. .,

0. . Type= %101

Individual ID

L= L VT R L o

. Indfvidual ID ---- Unsigned binary, 3 octets'length.
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This IE gives information about the mobile station.” ™

Table 4.5.3:6-16 Mobile Station Classmark 1 1E

RCR STD-32A

Bit Number Octet .
8 7 6 | 5 | 4 3 2 1 Number
IE1 I
~ Revision level 0 L RF '})OWe_’:r__capab_iiit}’ 2
'« Revision level - See Table 4.5.3.6-17.
st “T'able 4.5.3.6+17 ‘Revision Level
Value _ Dgscﬁpﬁon
%OOG ' Rcvision 0 - L
All others Option
« RF power capability-----smsemmemmm- Indicates the maximum power capability of the mobile
station. See Table 4.5.3.6-18.
Table 4.5.3.6-18 RF Power Capabiiiiy
_ Value - - - Description
%000 20 Watts (43 dBm)
%001 10 Watts (40 dBm)
- %010 5 Watis (37 dBm) -
%011 2 Watts (33 dBm)
%100 1 Watt (30 dBm)
%101 0.5 Watt (27 dBm)
%110 Option
%111 Option
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{(H) Mobile Station Classmark 2

This IE gives information about the mobile station,

Table 4.5.3.6-19  Mobile Station Classmark 2 IE

* Bit Number

Octet

8 7 6 5 4 3 2 1 Number
IEI :
. Length indicator 2
Revision level 0 | 0 | RFpower capability 3

| Option’ EOWEE

+ Revision level

e RF power capability

(I) Service providerID - -

This IE provides a list of service 'providei's;_'- S

4536(2)((}))

43.3.6(2)(Q)).

Table 4.5.3.6- 20 Service Provider ID IE

~-.Coded as shown for the Classmark 1 (refer to Section

. 'Coded as shown for the CIassmark 1 (refer to Section

8 7 6 5 | 4 3 2 1 Number
Il | 1
LI+ 2n 2
3
Service provider code 1 -
4
© LI+l
Service provider code n : _
- LI+ 2

* Service provider code n
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(3} RR Sublayer Information Elements

The RR sublayer IEs may.appear only in messages belonging to the RR sublayer message set (i.e.
PD $6 or $7). . o Lo BT

Table 4.5.3.6-21 RR Sublayer Info.:."mat.ion Elements :

g 17 4131211 Information Element .. - Reference Length {octet)
1101011 Option Option - F1
0141 Option - : | Option - F1
011{0]1]0{0{0}0]| Channel assignment 453603)H) | F1a
0|0]0]|1| Option R C
010|106 Option- .. " o -
0101 |1 Celi availability parameters 4.53.6(3)C) Fi+1
01010 | Talkgroupindex - 4.5.3.6(3%(X) Fl+1
011031} Group call modifier 4.5.3.6(3)(L) F1+1
011}1}0) Option - -
011 |1]|1] Individual ID fragment 4.5.3.6(3)(M) Fi+2 -
01 [1]0]0]0j0 0] Cellaccess parameters 4.5.3.6(3)}B) F1+10
01010 1| Cellbasic parameters | 4.5.3.6(3)(D) F1+6
010l1l0}| Cell handover parameters 4.5.3.6(3)(E) Fl42
00|11 Cellreselection parameters 453.6(3)G) - | - Fi+2
1ol1]0]|0]| Channel discripion 4.53.63)(0D) F1+3
0 |1]0 1| Channel disctiption list 4.5.3.63)(D V1+143n
01110 Option - F1+1
0:_ i1t Channél re-conection parameters | 4.5.3.6(3)(F) F142
1 10|00 | Establishement cause 453.603)K) | Flel
1301011 | Location area list 4.5.3.6(3X0) V1+i+2n
110110 | Measurement resaults 4.5.3.603XP) V1+143n
1 10|11 Neighbor celi list 4.5.3.6(3%R) V1+343n
1]11]0§0 Calltimeout parameters 4.5.3.6(3)XA) F1+2
1117011 ] Local time 4.5.3.6(3)N) Fl+4
11111 t0 ! Regional network information 4.5.3.6(3XT) Vi+1+3n
111111 | Random reference 4.5.3.6(3)(8) Fl42
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Table 4.5.3.6-21 RR Sublayer Information Elements (continued)” ~ *

61111

U] Information Blement | Reference | Length (o)

2
G | 0 | Request reference 4.5.3.6(3}(U) F1+9
011 RR cause o _ 4.5_.3._6(3)(\/) F1+1

110 Service area ID 4.53.6(3)(W) Fl+1

el el o w

LT[ Option + o e S S

1|00 | Timing alignment U] 4536()Y) | ORI

clololoelolo| s

110]1] MS staws code U 4AS360Q | Rl

(A) Call Timeout Parameters

This IE provides the mobile station with call timeout values, = = @ -

““Table45.3.622 Call Timeout ParametersIE

Bit Number R T Py

8 7 6 |5 4 | 3 o _‘i"jNu'mber

interconnect_timeout R 2

: dispatch_timeout- N S = . 3

° mterconnect timeout --"-——4 ~~~~~~~~~~ Unsxgned value range {0 255} If non-zero the tlmeout
: . - for mterconnect calls is given by mterconnect _timeout *

10 seconds. A value of 0 lndlcates tha!: no mterconnect

umeout apphes i : ‘

.. d;i-'siaé.tchwtimeout Unsigned value, range [0 255} If non-zero, the tlmeout
Wt Dot e for- dispatch calls s given by d1spatch timeout * 10

seconds A valtxe of 0 mdlcates that no dlspatch tlmeout
appllcs P :
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This IE provides miscellaneous information about access privileges, procedures, etc..

Table 4.5.3.6-23 _Cell Access Parameters IE

TBuNember ] ot

8 7 6 5 ] 4 3 | 2 1 Number
5} 1
_MAX_TX _FIXED_WAIT_TIME 2
_INITIAL_RTX_TIMB 3
_MAX_RTX_TIME _ 5
PANSUB ' ACT | ATT |Opton | RE | 6
ACIS | AC14 | ACI3 | AC12 | ACI1 | Option | AC09 | ACOS 7
ACO7 | ACO6 | ACOS | ACO4 | ACO3 | ACO2 | ACO1 | ACOO 8
- ._T3206 . 9
_T3212 - 10
_T3130 _T3132 11

. WMAXWTX ‘Unsigned value, range [O..lSi. Thé parameter MAX_TX

-

_FIXED_WAIT_TIME--—-------

_INITIAL RTX_TIME

‘PA_NSUB

is given by (MAX_TX = _MAX_TX + 1).

Uns’ign_ed vaiu(e, Tange [1..‘1’5}."_’1‘113 p_ara'mete_lf _FIXED
_WAIT_TIME is given by (_ FIXED_WAIT_TIME =
MFIXED__WAIT__TIME%Z% 15 msecs).

- Unsigz.led‘_\.{alue, range {115} The parameter _INITIAL

_RTX_TIME is given by (_INITIAL_RTX TIME =

- -INITIAL_RTX_TIME#2*15 msecs).

MAX_RTX_TIME cecrmmmrmeee .
SRR AL S - _RTX_TIME . is given by (_MAX RTX_TIME =

Unsigned value, range [1..255]. The parameter _MAX

MAX _RTX_TIME*2*15 msecs).

- Unsigned value, range. [1..15]. The number of Paging

Subchannels supported on the PCCH.

189



RCR STD-32A

»

ACT Flag indicating if power-on registration and de-activation
is used (see Table 4.5.3.6-24).

Table 4.5.3.6-24 ACT Flag

Value © T Description
%0 MS in the cell does not register on power-up and de-activate on power off
%1 "MS in the cell registers_ on power-up and de-activate on power off
ATT-—mmmmeeme- Flag indicating if IMSI attach/detach is used (see Table 4.5.3.6-25).

Table 4.5.3.6-25 ATT Flag

Value Descnpuon

%0 MS in the ce}E is not allowed to apply IMSI attach/detach

%1 MS in the cell applies IMSI attach/detach

RE -mmmsetmsimcse Flag mdlcatmg if call re—estabhshment is aliowcd in the cell (see Table
' 4.5.3.6-26).

Table 4.5.3.6-26 RE Flag

Value _ L _ - Description

%0 Call re-establishment is not allowed in the cell.

%l Call re-establishment is allowed in the cell.

ACH - A bit field used to control mobile station access by Access Class. For a
mobile station with Access Class (=n}, access 1s barred if the ACn bit is
coded w1th al; othermse access is not barred,

_T3206 ---'--'-'-------Unsigned value, range [0..255]. The timeout value used for periodic
reglstration renewal, T3206 1s given by T3206 = T3206*1 hour.

I i 7} b REEE— ‘Unsigned value, range {0 .255]. The timeout value used for periodic
location updating, T3212, is given by _T3212 = _T3212%10 hours.

_T3130 ~eesmemmeanen Unsigned value, range [0..15]. The RR sublayer parameter _T3130 is
-given by (_T3130 = (1 + _T3130)*4 seconds).

_T3132 emmmemmne Unsigned value, range [0..15]. The RR sublayer parameter _T3132 is
given by (_T3132 = (1 + _1T3132)*4 seconds).
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(C) Cell Availability Parameters

This IE is sent on the BCCH to indicate the availability of the cell for cell selection

Table 4.5.3.6-27 Cell Availability Parameters

" Bit Number Octet
8 | 7 6 5 4 3 2 1 | Number
1
: Celi status Option 2
e Cell status ---------- Field indicating the operational status of the cell (See Table 4.5.3.6-28).

Table 4.5.3.6-28 Cell Status

Value Description

%00 Cell is fully operational.

%01 Cell is barried (MS should not camp on this cell).

D10 Not used.

%1l Cell is isolated (not connected to network).

(D) Cell Basic Parameters

"This IE contains various parameters needed to successfully comrunicate with the cell,

Table 4.5.3.6-29 Cell Basic Parameters IE

Bit Number | s Octet

8 | T 6 5 4 3 | 2 ._1 “i Number
IEI 1
Option 2
cell_Pti_max |  DTX_period 3
_MS_fail_window  _MS_fail_threshold 4
_serving_window . . 5
color_code _ carrier number(ﬁi bn:s)m 6
carrier number(L.o bits) 7
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* cell_Pti_max-

» DTX_period

- This value is coded the same as the RF power capability
field in the Mobile Station Classmark IE.

Unsigned value in the range [0..15).

o _MS_fail_window -s-e-mmr-emsiiooUnsigned. value in the range [0..15]. The parameter
' - MS_fail_window is given by (MS_fail_window =

_MS_fail _window * 2).
. ;MS~fai1mﬂ1reshold ~~~~~~~~~~~~~~~~~ Unsigned value in the range [0..15]. The parameter

MS_fail_threshold is given by (MS_fail_threshold =
_MS_fail_threshold * 2).

* _serving window

= color_code

Unsignéd .va.i.ue::, rénge [0..15}; The | iiafafneter
serving. window. is.given by (serving_window =
4*_serving_window).

e carrier number

Unsigned value in the range [0..15]. Specifies the color
code used on this cell.

(E) Cell Handover Parameters

Spééiﬁes the frequency of the cel_l's PCCH,

ThiS IE contains various parameters needed by the mobile station to perform the handover
procedures dunng an asmgnment toa smgle—user TCHor DCCH e

Table 4.5.3.6-30 Cell Handover Parameters IE -

CBitNumber T " Octet
3 7 6 5 4 3 9 1 Number
. maxcandidates | _hdvreporimerval | 2
_hdvr_CINRo__thrf:shoId | B hdvr_CE\IRomhys'ééresis' B | s

. max_candidates -~

Unsigned va.l;t.xe? range [0..5].

o 'mhdvr_repoi't_interval ~=--s----ewwees Unsigned  value, range  [0..15]. The paraiheter

hdvr . CINRo. threshoid

‘——Un'signed value, range .[0..15}. The parameter

hdvr_report_interval is glven by (hdvr report_interval =

24*_hdvr_report_interval). -

hdvr CINRo_threshold is given ' by
(hdve CINRo threshold = hdvr CINRO threshold+ 14
dB). : '
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« hdvr_CINRo_hysteresis ------------ Unsigned value, range [0..15]. Units are dB. -
(F).. Cell Re-connection Parameters

This IE.contains various parameters needed to perform the re-connection procedures during
dispatch calls.

Table 4.5.3.6-31 Cell Re-connection Paramegers IE

Bit Number Octet
8 7 6 s | 4 3 | 2 | 1 Number
IEI N 1
- _rcon_CINRo_low | 7- E 2
_reon_CINRo_threshold rcon“CmRo_g;éﬁgesis 3
+ _rcon_CINRO_IOW =--r-- S Unsigned value, range [0..15]. The pararﬁeter

rcon_CINRo_low is given by { rcon_CINRo_low =
_rcon_CINRo_low.+ 14 dB).

= _rcon_CINRo_threshold --------—Unsigned value, range [0..15]. The parameter

R §  rcon_CINRo_threshold is  given by
(rcon_CINRo_threshold = _rcon_CINRo_threshold + 14
dB).

o rcon_CINRo_hysteresis --=rmmmmm-m- Unsigned value, range {0..1'.5]..

(G) Cell Re-selection Parameters

This IE contains various parameters needed by the mobile station to perform the cell re-

selection procedures while in idle mode.

Table 4.5.3.6-32 Cell Re-selection Parameters IE

Bit Number ) _ Octet
8 7 6 s | a 3 2 | 1 Number
‘ el S 1
rsel_measurement._ period . - ' A 2.
_rsel_CINRo_threshold 3.

+ rsel _measurement_period --w-omeme- Unsigned value, range [0..15].
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o rsel_CINRo_hysteresis -——-emwnmmmmm~ Unsigned value, range [0..15]. Units are dB. .
s _rsel_CINRo_threshold ~-rmrmrmemee Unsigned value, range [0..15]. The parameter

rsel_CINRo_threshold is given by (rsel_CINRo
_threshoid = _rsel_CINRo_threshold + 14 dB). .

(H) Channel Assignment

This IE is used to describe a multi-user TCH for a dispatch call.

Table 4.5.3.6-33 Channel Assignment IE

Bit Number Octet
8 7 6. | 5 | 4 3 2 1 Number
Time alignment Carrier number(ﬁi bits) 2
 Carrier number(Lo bits) 3
: .Channe.i speciﬁer ) 4
e Time aiignment' valugsmmmanmans ~ Unsigned value, range [0..15]. The time alignment to be
' S used by the talking mobile station is equal to the contents
of this field times 62.5 us.

(I) Channel Description

This IE provides information necessary to allow a mobile station to locate a channel.

" Table 4.53.6-34 Channel Description IE -

Bit Number Octet
8 7 |64 5| .4 | 3 2 i Number
I - !
Channel type S ' Carrief number(Hi bits} 2
Carrier number(Lo bits) 3
Channel specifier 4
» Channel type i - See Table 4.5.3.6-35.
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Table 4.5.3.6-35 Channel Type

© Bit Number C
Channel Type
8 7 6 5
0 0 0 4§ 1+ [ PCCH"
0 1 0 0 DCCH = =
1 0 0 0 TCH(single user format) + ACCH
1 0 0 1 TCH(multiple uset format) + ACCH
All others Option

(J) Channel Description List

This IE provides a list of n channels.

Table 4.5.3.6-36 -Channel Description List IE

_ Bit Number e Octet
R 7 6 5 4 3.0 2 b Number.
IEI . . 1
Length indicator = 3n 2
Channel type .| . Carrier numbex(Hi bits) - 3
Carrier number(Lo bits) w4
Channel specifier - 5
Channel type Carrier number(Hi bits) LI
Carrier number(Lo bits) LI+1
Channel specifier . : = LI+2
The following three fields are repeated n times.

« Channel type This field describes the type of channel specified by the
: next two fields.

« Carrier number

» Channel specifier
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(K) Establishment Cause

This IE is used in the Channel Réquest'nicssagé to indicate the reason for request.

Table 4.5.3.6-37 Establishment Cause IE

. Bit Number _. - . Qctet-
8. 6 | s | 4 | 3 | 2 Number
Establishment cause - 2
o Establishment cause ~-------esmemm-nx See Table 4.5.3.6-38.
Table 4.5.3.6-38 Establishment Cause
Value - Déscription
. $00 Location updating
%04 Answer 1o paging(Paging Request)
$05 Emergency call
'$06 Call re-establishment
$07 Mobile originated circuit-switched telephone or data call;
$80 Registration
$84 Answer to paging(Paging Request-2)
$87 Option
(L} Group Call Modifier
' ’I‘he ﬁurpose of this IE is to mo&ify the .o;'Jeration- of group calls.
Table 4.5.3.6-39 Group Call Modifier IE
Bt Hﬁm*_’é& Octet
8 6 5 4 3 2 Number
13 1
Modifier SR A
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o  Modifier --- ‘Indicates modifications, to the group call. (See Table
4.5.3.6-40).
Table 4.5.3.6-40 Modifier
" Value _ Description
%0000 0000 Ordinary group cail
%0000 06001 Emergency group call
All others Option

(M) Individual ID Fragment

This IE contains part of an Individual ID.

Table 4.5.3.6-41 Individual ID Fragment

Bit Number B - | Octet

8 7 5 4 | 3 27 1| Number
B T 1
ID fragment ;

»* 1D fragment

"(N) Local Time

The last two bytes of the Individual ID (octet 3 and 4 of
the Individual ID IE, Section 4.5.3.6 (2) (D).

' This IE can be sent in system information to allow the mobile station to display the local time.
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Table 4.5.3.6-42. Local Time IE

Bit Number Octet
8 7 6 5 | 4 3 2 1 Number
IE] 1
Month | Day of week 2
Day of month ' 3
Hours digit 2 " Hours digit 1 4
Minutes digit 2 Minutes digit 1 5
RS, 1100 | E— Unsigned binary, value [1..12]. Indicates the month, where January is
numbered 1 and December numbe_red_ 12.
» Day of week----- Unsigned binary, value [1..7]. Indicates the day of week, where Sunday

-3

is numbered 1 and Saturday is numbered 7.

Day of month ---- Unsigned binary, value [1..31]. Gives the day of month.

24-hour format, leading zeros are not suppressed.

For example, Thursday, December 3, 6:51 AM appears as follows:

Table 4.5.3.6-43 Local Time Example

Hours, minutes-- Encodes the time HH:MM in four BCD digits. The time is encoded in

Bit Number

Octet
8 7 6 5 4 3 2 1 Number
IEI 1
sC $5 2
$03 3
$6 $0 4
$1 $5 5

(O) Location Area List

This IE provides a list of n location area codes.
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_ Bit Number | Octet
8 7 6 5 4 3 2 Number
IEI 1
Length indicator =2n 2
Local location area identifier 1
4
o LI+1
Local location area identifier n
LI+2

« Local location area identifier---- Identifies a location area within the domain of a

particular MCC and NDC.

(P) - ‘Measurement Results

This IE summarizes the mobile station’s measurements on the n best candidate cells.

Table 4.5_._3_.6-45 Measurement _Resuit_s IE

Bit Number Octet
8 7 6 5 4 3 2 - Number
1EI 1
Length indicator = 3n 2
color_code carriernumber(Hi bits) 3
carrier number{Lo bits) 4
Pro 5
color_code carriernumber(Hi bits) LE
carrier number{Lo bits) Li+1
Pro LI+2

The following 3 fields are repeated n times, once for each cell in the list. The maximum number
of cells which can appear in the list is limited to max_candidates (see Section 4.5.3.6(3E)).

Note that the serving cell can be a candidate.
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* color_code ---mmmeem Unsigned value, range {0:..15]. Gives the candidate cell’s color code
nmber. |

a camer number ~~~~~ Gives the carrier fre_quency.olf thé-candidate cell’s PCCH.

‘s Pro e ZS—complement value, range [-128..127]. Gives the measured received
' power of the candzdate cell in dBm

;The cells in the list are arranged in order of decreasmg measured C/I+N.
(Q) Mobile Station Status Code
This IE is inc_luded in the Call Alert Request and Cail Alert Paging Request message to transfer

a status byte from one mobile station to another.

Table 4.5.3.646 Mobile Station Status Code IE

Bit Number Octet
8 7 6 5 4 3 2 . ]. 1. | Number
Status 2
R Unsigned value, [0..255], The value 0 is used to indicate that no status is

being sent. Any non-zero value mdlcates that status is being sent.
(R)- Nelghbor Cell LlSt

This IE gives the list of n neighbor cells to be monitored and measured by the mobile statlon for
cell re- selectzon and handover. ‘
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Bit Number Octet
8 7. 6 5.0 4 | .3 2 1 Number
o D | 1
Length indicator = 2+3n 2
foreground_max . forogroundmwindow‘
foreground,_faii_threshold _foreground_CiNRo_thréshold
re—seleotion handover | re—conneofioﬁ 4
- class class class .
color_code carﬁer_numboffm bits) 5
carrier number(Lo bits) 6
re-selection hanover Te-connection 11
class class - class
~color_code . - _ . carrier number(Hi“_;ns)w LI+1
carrier number(Lo bits) LI+2

« foreground_max

° foreground wmdow

Unsigned value, range [0..15].

eeeemeerioen Unsigned value, range [0..15].

° foregroundmfailmthreshoid —————————— Unsigned value, range [0..15].

*

foreground CINRO threshold e Un51gned value, range {0 15].
foreground_CINRo_threshold

The parameter
is given Dby

(foreground_ CINRO threshold=_foreground_CINRo_thr

eshold + 14B).

- The remaining fields are repeated n times, once for each neighbor cell in the list.

e re-selection class

selection .

s “handover class

Value indicating how the cell is considered for re-

Value indicafing how the cell is considered for handover.

s re-connection class ~~~~~~~~~~~~~~~~~~ Value indicating how the celI is considered for re-

connection .

" color_code

color code number.
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e carrier number —— Gives the carrier frequency of the neighbor cell’s PCCH.

(S) Random Reference

This IE is used to provide a reference for the Channel Request/Immediate Assignment. and
‘Handover Command/Handover Access transactions, It also appears in the SDB of DCCHs and

single-user TCHs.
Table 4.5.3.6-48 Random Reference IE o
. Bit Nﬂmber Oc[et
8 | 7 | 6 | s | 4 | 3 | 2 | 1 | Numbe
E G - .
2
Reference value 3
_ .
* Reference value -- mimziiieaoiee An unformatted 24-bit field used as a transaction

‘reference. . . .
(T) Regional Network Info_rmation
This IE is sent in system information on the cell’s BCCH to prowde 1nformat10n about the
regional network to which the cell belongs.

Table 4.5.3.6-49 Regional Network Information IE

o ~ Bit Number Octet
8“ | 7 6 5. ' -”4 _ 3 2 1 Numbe
o . 1
Length indicatbr =3n T | 2
Regional network code 1 4
. p
1}
Regional network code n PI+1
o LI+2
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- s regional network code n ------- Each of these values identifies a regional network.
Normally, only a single RNC appears in this IE.

(U) Request Reference

This IE gives the slot number and random access subslot of a RACH access.

Table 4.5.3.6-50 Request Reference IE

' Bit Number - & Ocetet
8y 7 6 5 4 3 2 1 | Number
1244 ' i
_ S Slot Number (Hi 7 bits) : 2
Siot Number (Lo & bits) 3
. S - R - Flag indi_caiting in which Random Access Subslot the

access was made (See Table 4.5.3.6-51).

Table 4.5.3.6-51 S Flag

Value e .’_Déscription
%0 Access made in first (earlier) Random Access Subslot
%1 Access made in second (later) Random Access Subslot
« Slot number : Unsigned binary, range [0..30239]. Gives the slot number
(SN) of the access. ' . :

(V) RR Cause

This [E is used to report various error conditions.

Table 4.5.3.6-52 RR Cause IE

Bit Number . Octet

8 ! 6 | 5 | 4 3 | 2 | 1 | Number
E I
RR cause value 2
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There is the call reject cause etc.. used in Section 4.4.2.6(1) in RR cause value. RR cause value
is not described here. e

(W) Service Area ID

This IE is used to identify a service area. -

Table:4.5.3.6-53 Service Area ID I

Bit Numbe!' . B . Octet.-
8 7 6 5 | 4 3 2 1 Number
Il - | 1
Service area identification .+ . 2
e Service area 1D -------- s Ungigned value, range [$00..$FF}. The value $00

indicates “no service area”; the value $FF indicates “all
service areas”; the values f1. 99] are used to identify
' actuai semce areas within the system.
;4] Talkgronp Index

This IE transmits a talkgroup index (TGI) A TGl is a smaIl number Whlch 1dem1fles a
talkgroup uniquely within the scope of & pamcular fleet.

.. Bit Number = =" - T Octet
8 7 6 s 4 i3 2 1 Number
I N
TGlvalue T P
¢ TGI value - e Unmgned vahxe range [1..255]. The value $00 is
v - réserved:

?(Y) T1me A.lign'rr‘zen't -

This IE provides the mobile station with a time advance'val_ue.
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Table 4.5.3.6-55 - Time Alignment IE

Bit Number Octet
g | 7 6 | 5 | 4 3 R Number
1
Timing Alignment Value 2
o Time alignment value ----v-------- Unsigned value, range [1..15]. The required time advance

is equal to the contents of this field times 62.5 ys,
(4) MM Sublayer Information Elements
The MM sublayer IEs may appear only in messages belonging to the MM sublayer message set

(ie. PD $5).

Table 4.5.3.6-56 MM Sublayer Information Elements

§17!6|514:3|2;1 | InformationElement Reference Length (octet)
10101 Option Option B - Fi
11010 Option D type‘ 4.5.3.6(4) B) Fi
11170 Option Location updating type | 4.5.3,6(4) (C) F1
0{1|0§0]0{0 0 1} Option . - | Fl416
| 0[0]|1]|0| Option ' - T F1+4
ol1({0;0 .__R__ejcgt cause . - 4.5.3.6(4) (D) Fi+l
ofl1{1]o]o]olo|1| Gopmist | 45364 &) | Vi+l+n

@ GroupDLst

This TE is used to transmit a list of Group TDs.
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Table 4.5.3.6-57 - Group ID List IE

Bit Number : o Octet
g | 7 | s 5 4 3 2 1 Number
IE 1
< Li=5n - - 2
Type indicator 1 3‘ )
Talkgroup index 1 4
5
Group ID 1 6
-
Type indicator n Li-2
Talkgroup indexn o LI
LI
Gl;oupIDﬁ T e LI+l
- LI+2
« Type indicator e B Indicates the apphcanon of Group ID n (see Table
' 4 5.3.6-58)...
" Table 4.5.3.6-58 Type Tndicator
Value T 'ﬁes’cﬁpﬁ'on'
201 Selected (primary) ID. The ID used by the mobile station to indicate a

Group Call. At most one may be present; if absent, the mobile station
does not have dispatch service or an invalid mode was selected.

$2 Announcement (Issei) ID. The ID used by the mobile station to initiate
an Announcement (Issei) Call. At most one may be present; if absent, the
mobile station cannot initiate an Announcement Call.

$4 Associated (scan) ID. An ID that the mobile station responds to if
activated another user, Zero to 3 (inclusive) may be present.
all others Option
(B) ID Type

The ID type IE is used to indicate the type of ID being requested.
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Table 4.5.3.6-59 ID Type IE

" Bit Number : Octet
8 7 6 5 4 3 2 1 Number
IEI : 1 o0 _ “Type of ID 1
¢ Type of ID - See Table 4.5.3.6-60

Table 4.5.3.6-60 ID Type

Value ' Type of ID
%001 IMSI
%010 IMEL
%100 TMSI

(C) Location Updating Type

This IE indicates the type of the location updating type.

Table 4.5.3.6-61 Location Updating Type IE

Bit Number Octet
8 7 6 5 4 3 2 1 Number
IEI | I.ocation 1
updating
type
+ Location updating type --—-----~--- See Table 4.5.3.6-62.

Table 4.5.3.6-62 Location Updating Type

Value Location Updating Type
%00 Normal location updating

%01 Periodic updating

%10 IMSTI attach

%11 Reserved
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(D) Reject Cause

The purpose of this IE is to indicate i&rhy a réquest_ is__féj'ected by the FNE.

.. Table 4.5.3.6-63 Reject Cause IE

Bit Number Octet
8 7 6 5[40 2 1| Number
Repeuseve | 3
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Chapter 5 Voice Coding System

In the digital JSMR system, the transmission rate of the coded voice signal is to be 7.467 kbps (672
bits per 90 ms) or less including error correcting codes. However, the voice coding system is not
specified.
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Chapter 6 Measuring Method -

In the following measuring methods describing more than one method, any of them can be used as
long as measurement accuracy is satisfied.

In this section, “mobile station” includes both mobile station and control station,

6.1 Measuring Methods for a Mobile Station

(1) The operating mode of a mobile station is as shown in the table below .

Operation for Transmitter -~~~ Operaiion for Receiver Measurement

Measurement

Transmit Mode Synchronization Receive Mode . Synchronization -
Mode Mode

Burst I Asynchronous Continuous Stave Mode

Transmission Transmission Signal Reception | Synchronization -

Continuous Synchronous

Transmission Transmission

(Frequency {Time alignment

measurement) measurement)

@) A standard coded test signal used for modulation is to be the 51 1-bit Binafy Pseudo Random
Noise Sequence (CCITT V.52) and is to be sent on communication channels or all slots.

6.1.1 Transmitter

(1) Frequency Tolerance

I Freguency qucrance_ (Frequency Counter Method) -

(A) Test Set-up

Radio Dummy-load Frequency
Under Test (Attenuator) o Meter

(B) Test Equipment Requirements/Conditions

(a)

(0

(c)

A frequency counter is to be used as a frequency meter,

Using the pulse measurement function of the counter, set the gate time so that the
entire burst period can be measured.

The frequenéy counter has an accuracy to within one-tenth of the frequency

tolerance specification. If it is necessary to increase resolution of short burst

measurements, increase displayable digits by vsing averaging function, calibrate
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with a known frequency, or input the signal at a lower frequency by mixing it down
with a known frequency.

(C) . State of Radio Under Test .

(a) Set the radio under test in a test mode whlch outputs an unmodulatcd carrier (Center
frequency). : ST ;

(b) Or, set the radio under test in a test mode which outputs an unmodulated signal. from
only one of the four subcarriers, In this case, the subcarrier frequency (offset from
the main carrier) is added to the measured value.

(¢) Set the radio under test for transmission at the test frequency. - -« .

(D) 'Measoremeht Procedures Tl

Measure the: frequency of 10 or more (100 for example) bursts, then average all
measurements-for the result: g

(B) OtherMethods e i
The frequency of a reference oscillator output can be meastred directly, as long as the radio
under test is de31gned accordmgly The frequency accuracy of the reference osc1llator must
o be cqual to the frequeney accuracy of the transmltter output '
if Frequency Tolerance (Spectrum Analyzer Method)

(A) Test Set-up

PN Pattern Radio JI |Dummy-load | . | Spectrum-
Generator Under Test (Attenuator) Analyzer

(B) Test Equipment Requirements/.Conditions

@y A dlgltal storage type spectrum analyzer is'to be used

(b) Settmg of spectrum analyzer is as foilows

» Center frequency Carrier frequency

+ Sweep frequency bandwidth * 2<~20kHz

* Resolution bandwidth Approx. 160 Hz

»*'Video bandwidth -~ “*'" " Same as resolution bandw1dth

« Y-axis scale “1dB/div. o

« Input level At least 50dB hlgher than 1nternal noise of
Dol mIe e C 'spcctrum analyzer :

* " Sampling points 7 400 points or more (eg. 1001 po'ints)
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toooe "Sweep time oo wou UBvery - sample tcovers the whole slot under
B e ' st o someasurement (AGCipreamble + M16QAM buist).
: (90 sec or longer for }(}01 pomts, for example)
¢ Sampling mode Positive peak :
o Sweep mode Single sweep
(C) State of Radio Under Test
~ Set the radio under test for transmission at the test frequency.
(D), _:__Mef;Surement_" Pr_oéedufés
:E\/Iéééuré the freciﬁéncy at the deepest poin{ of the central dip. of spectrum of thé four
subchannels. If a peak (caused by carrier feedthrough) appears at the dip, measure the
.-_frequency at the peak. :
iII. 'Frequcncy Tolerance (Lissajous Method)

(A) Test Set-up

Mixer

.| PN Pattern . Radio _  Dummy-Joad Oscillo-

| Generator § - J UnderTestfl ~ "} (Antenuator) | - scope
'RF Signal 1| rEsigna
Generator -1 7 | Generator -2

(B) Test Equipment Requirements/Conditions

(a) -The RF signal generator-1 can output a stable unmodulated signal at the frequency
around 1MHz lower than the test frequency. :

(b) The RF signal generator-2 can output a stable unmodulated signal around 1MHz.
{C) - State of Radio Under Test .-
Set the radio‘ uﬁdéf tést fé; tréﬁémiési;ﬁ ai the tésf frequem.:‘y.'
(b) Méa:s;;'eﬁlent.f’;';)cedﬁfés - o | |
. (a)-.-Generate the standard coded test signal or the code signal with fixed pattern with the
pattem generator
(b) AdJust the frequency of the RF 31gna1 generator—z to s';op Lissajous F1gure (on the

.- oscilloscope screen) which formed by the mixed-down signal and output signal of
the RF signal generator-2.
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(¢) Measure the frequencies of the RF signal generator-1 and -2, F1 and F2, by the
frequency counter., then compute the test frequency F by the following formula:

F=F1+F2
IV. Frequency Tolerance (Frequency Tracking Accuracy )

(A) Test Set-up

PN Pattern T.OPTE. Freq. band Dummy-load

Radio
Generator | (or Equiv.) Separator (Attennator)

Frequency : PN Pattern
Meter Generator

T.O.P.T.E. : Total Operating Performance Test Equipment
(B) Test Equipment Requirements/Conditions

(a_) " The 'I‘otét_i‘bperdtiﬁé Péffdfr_hanc’e Test Equipment (T.O:P.T:E.) has tﬁc-capability o
simulate the base station functions, and its specific parameters can be changed.

(b) The frequency meter is_t_o be the frequency measuring equipment described in (iO)

- “Modulation Accuracy”, (1) L “Frequency Tolerance (Frequency Counter Method)”

or (1) IiL. *Frequency Tolerance (Lissajous Method)”, or a Frequency Counter.

(C) State of Radio Under Test

If necessary for the frequency measurement, set the radio under test in an appropriate test
mode. ' c : R

{D): Measurement Procedures

(a) The T.O.P.T.E. is adjusted so that the frequency equals to the test frequency, and the
output level equals to 9 dBy at the i mput of the radzo under test.

(b) Confirm that the output frequency of the radm under test tracks as varymg the
T.O.P.T.E. output frequency. e - . :

{c) -Measure the output frequency of the radio under test by the frequency meter (F1).
(d Mcasurc the output frcquency of the T.O.P.T.E. by thc frequency meter (F2).

- {e) Compute the Frequency Trackmg Accuracy (AF) by the followmg fcrmula
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AF = (I F1 - F2 | - (Fs))/(Ft) RN
Where : Fs = Nominal Tx/Rx Frequency Separat;on
Ft: Nonnnal Transmit Frequency

V Frequency Tolerance (Phase Locus Method)

(A) Test Set~up o

PN Pattern Radio : Durmmy-load Frequency
Generator Under Test (Attenuator) Meter

(B) Test Equipment Requirements/Conditions. -

The frequency meter is to be the frequency measuring equipment described in (10)
“Modulation Accuracy”.

(C) State of Radio Under Test

Set the radio uﬂdér test fo? transmission at the test frec.luency.

(D) Measuremcnt Procedures

Measure the oﬁtput fréquéncy ;f the radio unde; teét by th.e. fx;eflluer.xc.y ;néter
) ‘Strength of Spurious Emission |

{A) Test Set-up

PN Pattern Radio Dummy-load Sacarrz:srio.n. Spectrum
Generator | [[Under Test (Atenuator) | :I;fﬂ er _ Analyzer
Computer

(B) Test Equipment Requirements/Conditions

(a) Use the carrier suppression filter as required. Attenuation at the carrier frequency is to
be 30 dB or more.

(b) A digital storage type spectrum analyzer is to be used.
(c) Setting of spectrum analyzer is as follows:

+ Center frequency Spurious frequency
» Sweep frequency bandwidth O Hz
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+ Resolution bandwidth 30kHz -

* Videobandwidth-- = - - . Same as resolution bandw;ldth

»  Y-axis scale ~ e 10 dB/div: 2

» Input level 70 ~ 90% of full scale for the maximum amphtude

*  Sweep mode Single sweep: R ;

» Trigger mode Free-run or v1de0—tr1gger (Adjustment may be
needed though generally posxtwe voltage)

*  Sweep time - o 27 ms or less

~ » Detect node - Samgie mo_(;.er
() | S_t_at_e. of Radio Undér Test o o
Set the radio under test for transtnission at the test frequency.. -
(D). Measurement Procedures ..
(a} Center Frequency Setting
Set the center frequency of the spectrum analyzer at the .spun.ous fréci;lency
(b) Measurement of Power DlStI‘lblltl()n - N
Measure the power distribution by the specn'um analymr- wn:ﬁ .smglé éweep
© DataReadmg o s _— : IR -

When sweep completes, read the sampled data in and out of the measunng slot mto the array
valuable in the computer, o :

@ _%ntiiogaﬁ;hm 'Conv,ersi_on
. Convert the readdatam aBm using the anti-log to powerdxmensmn (Watt)
. (é) Ave;aging Power |
Compute average powers from the converted data in and out of the measuring slot

“ séparately. Sampling intervals are the reciprocal of twice the frequency difference between
outer subcarriers (36 kHz), or less.
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PN Pattern Radio
Generator Under Test
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Dummy-load | | Spectrum
{Attenuator)’ Analyzer
‘Computer

(B) Test Equipment Requirements/Conditions

 (2).. A digital storage type spectrum analyzer is to be used.

(b) Seiﬁng éf'épectrum_analyzéf is_.és fo_lioWs:_ o -

» Center frequency
«  Sweep frequency bandwidth
_ . Resolution bandwidth
.+ Video bandwidth
e Y-axis sc_ale_ _
+ Input level

« Sampling points

*. Sweep_time.

¢ Detect mode
+ Sweep mode

Carrier frequency
Approx. 75 kHz

 Approx, 100 Hz ,
Same as I'GSOIHHOII bandw1dth
10dB/div.

" Cartier szgnéi level to be at least SOdB hlgher than

internal noise of spectrum. analyzer
400 points or more.(e.g. 1001 points)

- Every sample .covers the whole slot under
measurement {AGC preamble + M16QAM burst).
(90 sec or longer for 1001 points, for example) .
Positive peak - .

Single sweep

(c) The computer internal or external to the spectrum analyzer is to process the data
measured by the spectrum analyzer. '

(d) Data transmission rate is adjusted to the specification of the radio under test.

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a) Measurement

© Measure the pOWer dis'tfiﬁdiibn by the si)ecfrﬁm aﬁél'yzer' with Singie s_wéép. )
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(b) Data Reading

When sweep completes, read the sampled data in and out the measuring slot into the array
valuable in the computer.

©) Az_i_tiibgarithm Conversion =
Com_)er’t the read data in dBm to the anti-log of i)'olwé'r difhéﬁsion (may be relative numbers).
(d) Total Power Computation
Total all the converted sample data, and save it as the total power.
(e) Compute the Lower Limit Frequency
Add the converted sample data successively lipwards from the IOWESt'fteéuency point, and
find the sample point where the sum reaches 0.5% of the total power. Convert the sample
point to the frequency and save it as the lower limit frequency. o
() Compute the Upper Lir_ni't Fréqix‘éncy
Total the converted sample data successwely downwards from the hxghest frequency point,
and find the samplc point wherc the sum reaches 0.5% of the total power. Convert the
_ sample point to the frequency and save if as the upper limit frequency.

(g) Compute the Occupied Bandwidth

o _Cbmiiute the Occﬁ'pied'B;ihdwidth_as “Upper Limit Frequency” - “Lower Limit Frequency”.

(4) Antenna Power Tolerance =
I. Antenna Power Tolerance (1)

(A) TestSet-up

PN Pattermn - Radio: - : _ | Dummy-load 1. Power
Generator Under Test {Attenuator) Meter

(B) Test Equipment Requirements/Conditions

A power meter whose time constant is much larger than the burst interval is to be used.
(C) State of Radio Under Test

Set the radio under test for transrmssxon at the test frequency ’I‘he radio i is to transrmt one
burst per frame.
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{(a) Measure the power (Pm) by the power meter for sufficiently long time.,

(b) Compute the average power within a slot (P) using correcting factor of the AGC
preamble to the siot length (B = 16.1 ms for the basic slot. However, it is to be
modified depending on the waveform of the AGC preamble) and the slot length (T =

15 ms for the basic slot.).
P=Pmx(T/B)x6
II. Antenna Power Tolerance (II)

(A) Test Set-up

Radio
Under Test

PN Pattern
Generator

Dummy-load Spectrum
(Attenuator) * Analyzer

Computef

(B) Test Equipment Requirements/Coﬁditions

(@) A digital storage type spectrum analyzer is to be used.

(b) Setting of spectrum analyzer is as follows: - -

» - Center frequency

» Sweep frequency bandwidth
"« Resolution bandwidth

-+ Video bandwidth

+ Y-axis scale

« Input level

«  Sweep mode

+ Trigger mode

« Sweep time
» Detect mode

(C) State of Radio Under Test

Carrier frequency

0 Hz

Approx. 100 kHz

Same as resolution bandwidth

10 dB/div.

70 ~ 90% of full scale for the maximum amplitude
Single sweep : SRR '
Free-run or video-trigger (Adjustment may be
needed though generally positive voltage)

27 ms or less

Sample mode

Set the radio under test for transmission at the test frequency. . -

219



RCR STD~32A

(D) Measurement Procedures

(2} Measurement

“Measure the power- d:stnbutlon by the spectrum analyzer with smgie sweep
'r.(b) DataReadmg P | o o o

When sweep completes, read the sampled data in and out the measurmg slot into the array
valuable in the computer, S

(c) Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (may be relative
numbers).

'. @ "Ca;')fnpute Power
| Compute fhe averagé of the cbnverted data for thé.a.n.rerélnge power.

Sampling interval is the reciprocal of twice of the frequency difference between outer
subcarriers (36 kHz) or less.

(5) Adjacent Channel Coupled Power

(A) Test Set-up

PN Pattern | Radio -fl. - .  IDummyoad | = . Spectrum
Generator Under Test {Attenuator) Analyzer

: a.Computef
(B) Test Equipment Requirements/Conditions
(a) A digital storage type spectrum analyzer is to be used.
(b} Setting of spectrum analyzer is as follows;
» Center frequency Carrier frequency .
 Sweep frequency bandwidth Approx. 100 kHz
* Resolution bandwidth - - Less than approx..1 kHz . :
* Video bandwidth About 3 times of resolution bandw1dth
*  Y-axis scale 10 dB/div.
* Sampling points 400 points or more (e.g. 1001 points)
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Sweep time Every sample covers the whole slot under measurement
(AGC preamble + M16QAM burst) (90 sec or longer for
1001 points, for example)

Input level _ Around the max. linear region of the mixer mtemal to the
o " spectrum analyzer. (c. g -10 dBm~ —30 dBm)
Displaymode . .Max.hold -
Detect mode ~ Positive peak )
.- Sweep mode Single sweep

The computer internal or external to the spectrum analyzer is to process the data

measured by the spectrum analyzer.

(C). State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a)

(b)

‘ (cj_

(d)

)

®

After sweep completes, read all of the sampled data into the array variable in the
computer. - ' o

Convert all of the data in dBm to _thj_e: anti-log of power dimension '('ma_y be relative
numbers). - o o .

Sum up all of _th'e'ébn'\_/_éﬁé_:d_data,_'_énd save it as the total power (Pc).

Compute the Upper Adjacent Ctianel Coupled Power (Pu)

: Read all of the sampied data, _which fa}I into the specxfled bandw1dth (18 kHz)

centering at +25 kHz (channel spacmg) away from the camer, mto the array variable
in the computer.

Convetrt all of the data in dBm to the anti-log of power dimension, then sum them up
(Puj . o

Compute the Lower Adjacent Channel Coupled Power (P1)

Read all of the sampled data, which fall into thé spec1fled bandwuith (18 kHz)
centering at -25 kHz (channel spacing) away from the carrier, mto the array variable in
the computer.

Convert all of tﬁé 'data'.i'n dBm 10 'the'ahtinldg:of 1')"oWe1'~' diiﬁéﬁsibﬂ, then add them up
PhH.

Get the measurement results by the following formulas ;

Upper Adjacent Channel Coapled Power Ratio = 10 log (Pc/Pu)

Lower Adjacent Channel Coupled Power Ratio = 10 log (Pc/Pl)
The results are expressed in dB.
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(6) Carrier-off Leakage Power

(A) Test Set-up

PNPaern | || Radio || Dununy-load Spectrurn
Generator Under Test (Attenuator) Analyzer

Z

Computer
(B) Test Equipment Requirements/Conditions
(a) A digital storage type spectrum analyzer is to be used,
(b) Setting of spectrum analyzer is as follows:
s Center frequency‘ © Carrier frequenéy
= Sweep frequency bandwidth 0 Hz
* * Resolution bandwidth 30kHz
* Video bandwidth Same as resolution bandwidth
» Y-axis scale 10 dB/div,
* Input level ' Below the max input level, and average noise level of

" the spectrum analyzer is to be -10'dB of lower than the
Camer»off leakage power spemﬁcatwn

» Sweep mode ' "' Single sweep

» Trigger mode _ Free-run or v1deo~tngger (Adjustment may be needed
T though generally pos1t1ve voltage) '

 Sweeptime = 27msorless

»  Detect mode Sample mode

(C) State of Radio Under Test
Set the radio under test for transr_nissipr_l at the test frcquency _
(D) _Mgasyrgment P;o_c_edurgs
(2) Measurement
_Mea$u_re t_hg pqwgr.distﬁ.but.ion:by tlle spec_trum analyggr w1th S’mgle sweep.
(b) Data Reading

When sweep completes read the sampled data dunng camernoff Into the array value in the
computer.

222




RCR STD-32A

- {¢) Antilogarithm Conversion
Convert the read data in dBm to the anti-log of power dimens?on (Watt).
(dy Compute Power | | .
Cémpﬁte .the average of the :c;)nvcrted data for t.he average power. .

Sampling interval is the reciprocal of twice’ of the frequency difference between outer
subcarriers (36 kHz), or less. :

(7Y Radiated Spurious Emission -

(A) Test Set-up

PN Pattern iy f{" “Ig:(‘;y” Test Site Measurement
Genemqr Inder est B I T B - VO Antenna
Spectrum
SRR Analyzer
A\ 4
RE Signal } ... Reference Antenna
QGenerator (A 2-dipole)

(B) Test Equipment Requirements/Conditions
S {a) _Terfninate antenna terminal of the radio under test with dummy load. -~
(b) Take fneasurements at an open test site in aéCorda_nce with IEC Pub. 489-6 Appendix K
if one edge of the radio housing exceeds 60 cm or if the measurement frequency is less

than 100 MHz. Otherwme take measurements at an open test sxte in accordance with
Appendix KorL. =

(c) At frequencies 300 MHz or higher, it is best to suppress any ground reflected waves in
order to avoid trouble caused by increased complexity of the height’ pattern. For this,
the measurement antenna is of high directivity. The radio under test is as high as
possible. If ground reflected waves cannot be suppressed adequately, arrange a
shielding curtain around the center, or deploy a radio wave absorber.

(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency.
(D) Measurement Procedures

(@) Set the radio under test on a rotating stand and check its any spectrum within a
specified frequency range.
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®)

©

(d)

- (e)

®

(_g)
Ly

| ®
0
(k)
M

Tune the spectrum analyzer with one glven frequency component from the spectrum
ascertained in (a).

Vcrticaliy poiarize the measurement antenna.

Rotate the stand and obtain the maximum readmg of the spunous power (average
power within a burst). . . :

Vary the measurement antenna height between 1 - 4 meters above the ground for the
maximum reading of the spurious power . g

Repeat steps (d) and (e) until the maximum reading does:not increase any more.
Record the frequency, the maximum reading of the spurious power, and antenna helght
measurement at this point. o

Honzontally polanze the measurement antenna, and vepeat steps (d) - (f)

Perform steps (b) - (g) for all the frequency components determmed m step (a)

| Repl’ace the radio under test with a reference antenna fed by an RF signal generator.

Tune the reference antenna to the freqiiency component measured in step (f).

‘Vertically polarize both the reference antenna and the measurement antenna.

Vary the measurement antenna height between 1 meter and 4 meters above the ground.
Adjust the output level of the RF signal generator so that the maximum reading of the
spectrum analyzer obtained durmg this antenna ad]ustment matches the maximum

value obtained in step (f). Record the output level of the RF mgnal generator and the

' helght of the measurement antenna at this pomt

(n)

Honzontaﬂy polanze both the reference antenna and the measurement antenna and
repeat step (g). :

Repeat steps (]) (m) for ail frequency components measured up to step (m)

L (® Computatzon of Resuits

Radiated spiir'ious“ emission ‘Vi‘s the sum of the output levels of the RF signal generator as
obtained in procedure (d), the gain of the reference antenna, and the. correction for the cable loss
(between the RF signal generator and the reference antenna)
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(8) Transmission Power Control

L. Autonomous Transmission Power Control

(A) Test Set-up

RCR STD-32A

Power

PN Pattern T.OPT.E. Freq. band Dummy-load Radio’
Generator {or Equiv.) Separatp_r_ _ _ (Att_enuatqr) _ - Under Test
Power PN Pattern
Meter Generator
T.O.P.T.E. : Total Operating Performance Test Equipment
(B) Test Equipment Requirements/Conditions
(a) The Total Operating Performance Test Eqmpment (T.OP.T.E.) can smwlate the

base statlon functions, and its specn?ic parameters can be changed.

(v) 'The power meter is to be a power measuring eqtiipment deScnbed in (4) “Antenna
~ Power Tolerance”.

(¢) The test set-up must be calibrated prior to the measurements.
(C) State of Radio Under Test
: Sg:t__thga _rat}ip_ under test m an appropriate test mode ffqr_;hg measurements.
- © e
(&) The T.O.P.TE. is tuned to the test frequency.

(b) Feed the specified signal level to the radio under test, then measure the 'oﬁtp:ut' power
of the radio.
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(9) Accuracy of Data Transmission Rate

(A) Test Set-up

PN Pattern

Dummy-load
Generator <% Y

Frequency
Counter

- (B ) ' Test Equipment Requirements/Conditions

A frequency counter is to have the resolution ‘one digit higher than the specification of the
data transmission rate (clock frequency tolerance).

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

Measure the clock frequency of the radio 'uﬁder'_i':'e_st"; C

E) Cqmppta_ti:on of Results

Compute the deviation of the measurement in procedure (ﬁ)'t:'o the nominal value.

(10) Modulation Accuracy

(A) Definition of the Modulation Accuracy
If the ideal transmitter output signal is pa'sse.d" tfu'ough the ideal receive root roll-off filter, then
each symbol of the signal is sampled at ideal timing (ie., there is 10 symbol in_tcrfe_r_cr_lce among
symbols). However, in an actual transmitter output signal, symbol inferferénce occurs because
the transmission path deviates from the ideal characteristics. The modulation accuracy can be

obtained by measuring symbol errors caused by symbol interference. Fig. 6.1-1 illustrates such
sy_mb_ol eIrors. ‘
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Error ;‘
{Difference between signal P

positions of a subsymbol
and the reference symbol:
template)

Fig. 6.1-1 Signal Constellation Diagram

The formula defining the modulation accuracy is shown below:

\szlvm,aexp(m) v, - Vo>

g= -X100%
Yo -
where; i : Subsymbol number
N : Total number of subsymbols for the measurement

Vi 't Vector of i-th subsymbol ' - :
Vi @ Reference symbol vector determined by the i-th subsymbol

Vo : Origin offset level

o : Gain parameter (scalar value)
¢ : Phase parameter (scalar value)

RCR STD-32A

"-Syne and Pilot Symbols

Y. : Maximum magnitude of the Signal Constellation Diagram(Yi8 ).

Unknown parameters Vo, ¢, and ¢ are chosen for the minimum valuc of the modulation

accuracy € given by the above formula.

(B) Test set-up

" Radio

PN Pattern |
Under Test

Generator

(C) Test Equipment Requiremients/Conditions

| Dummy-toad

(Attenuator)

Digital
Modulation
Analyzer

The digital modulation analyzer is to have a function of the receive root roll-off filter, and have
capability to measure the root mean square of the difference between actually transmitted signal

and the reference symbols.
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(D) State of Radio Under Test
Set the radio under test for trans‘rﬁ_is:si'or_r_'rg_t@he tes;t_"frqueney.
(E) Measurement Procedures . o

(a) Measure the error on each subsymboi whlch 1s the difference between reference and
actually transmitted subsymbol pos1t1ons on the stgnal constellation plane.

{b) Sum up square of aH errors obtamed x.n (a), d1;1de it by the number of subsymbols

contained in four’ subchannels (or number of measured subsymbols), then get its square
" root. The total nuinber of subsymbois is. to be 212.
(11) Subcarrier Frequency Tolerance
1. Frequency Tolerancer(fr:egeep.cy Counter Method)

(A) Test Set-up

Same as (1) 1. “Frequency TOIefaﬁee'(Frequehcy Countei Methody”, =~

(B} Test Equipment Requirements/Condition's‘l_-; e

Same as (1) I “Frequency Tolerance (Frequency Counter Method)”. |

(C) State of Radio Under Test

(a) Set the radio in a test mode which o;i_tputs an unmodulated signal from one of the
four subcarriers at-a time.. Any.of the four subcarriers can be selected.

{(b) Set the radio under test for transmission at the test_frequ'ency.
(D) Measurement Procedures . ... 7 -

+.-Measure: the :frequency of 10 or more (100 for. example) bursts, then average all
measurements for the result. SN EAN R T

(E) Other Methods
The frequency of a reference oscillator output. can be measured directly, as tong as the radio

under test is designed such that the frequency accuracy of the reference oscﬂlator is equal to
the frequency accuracy of the transrmtter output.
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II. Frequency Tolerance(Phase Locus Method)
(A) Test Set-up
Same as (1) V. “Fr_f'?quén{:y Tolerance _{Ph_a'sg_ Lpﬁ:us Method)’_’...
(B) Test Eqﬁipmcﬁt _Réé#ﬂements/Cdﬁdi.ti'bns o
Same as (1) V. “Frequency Tolerance (Phase Locus Method)”.
(C) State of Radio Under Test L
Set the radio under test for transmission at the test frequency.
) | Measurement Procedures

~ Measure the four subcarrier frequencies of the output of the radio under test by the frequency

12) Subsymbol Timing Synchronization
A Test'Se't-fﬁp: o
Same as (10) “Modulation _A_cc_urapy”. L
(B) Test Equipment Reqﬁiiéﬁiéntslcdnditioﬁs
The “digitai n’iédlilatidﬁ”aha}'}}zér'is fo .deté‘ct the beé_t s'ymboi”syhc':hréhiz'étio'n: timing of four
| .subc_:ar;:i.er_s._indcpgndemly, in additien to the functions for the modulation accuracy
* measurement.
(C) State of Radio Under Test
Set the radio under test for transmission at the test'freqﬁeﬁéy.

(D) Measurement Procedures

Compute thetmung d'ifferem_:'es:_arh_émg' the symbol synchronization timings detected on each
subcarrier independently. ) '
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(13) Time Alignment Control

(A) Test Set-up

TOPTE | Dunimy-load
(or Equiv.) {Attenuator)
Frequency

- Counter

T.O.P.T.E. : Total Operating Performance Test Equipment

(B) Test Equipment Requirements/Conditions

(a)

()

{c)

@

The Total Operating Performance Test Equipment (T.O.P.TE.) has a _'c_:apability to
simulate the base station functions, and its specific parameters can be changed.

The T.O.P.T.E. is to have the function to output the ti'ming difference between its own
transmission and the transmission of the radio under test. The accuracy of the timing
difference to be output is to be10 times of the specification, or better.

The Frequency counter can measure the time infervals. The accuracy of the time
interval measurement is to be10 times of the specification, or better.

The combined accuracy of (b_) and (¢) is to be 10 times (_)f the spe_ciﬁcat_ion, or better.

The measurement described above is the rated output power with no fadi'ng condition.

(C) State of Radio Under Te_st

Set the radio under test in normal operation mode.

(D) Measurement Procedures

@
(b)

()

(d)

The T.O.P.T.E. activates a communication channel for the radio under test, then sends
time alignment control command with normal timing (no time advance).

The T.O.P.T.E. outputs the timing difference between its own transmission and the
transmission of the radio under test.
Measure the timing difference by the frequency counter with the time interval mode.

Change the time alignment value to 1/4 symbol time and 3 symbol time, then repeat
steps (@) to (b) on each time alignment value.
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(14) Burst Transmission Timing
(A) Test Set-up
'Same as (13) “Time Aiignmé‘nt Control”,
(B) Test Equipment Requirements/Conditions
Same as (13) “Time Alignment Control”.

(C) State of Radio Under Test

Set the radio under test in normal operation mode.

(D) Measurement Procedures

RCR STD-32A

(@) The T.O.P.T.E. activates a communication channel for the radio under test, then sends
time alignment control command with normal timing (no time advance). -

(b) The T.O.P.T.E. outputs the timing difference between its own transmission and the

transmission of the radio under test.

(¢) Measure the timing difference by the frequency counter with the time interval mode.

(15) Transition Response Characteristics of the Burst Transmission and AGC Preamble

(A) Test Set-up

(B) Test Equipment Requirements/Conditions

Spectrum
Analyzer

PN Pattern Radio Dummy-load Coupler

Generator Under Test {Attenuator) {or Equiv.)
T.0.P.T.E.
(or Equiv.)

Digital
Storage
Oscilloscope

(@) The Total Operating Performance Test Equipment (T.O.P.T.E.) is to be capable to
output the trigger signal corresponding to the burst timing of the radio under test.

(b) The spectrum analyzer is to equip with the video output terminal, Vertical axis of the
oscilloscope must be calibrated by the power meter as the system in conjunction with

the spectrum analyzer.

(c) Setting of spectrum analyzer is as follows:

» Center frequency Carrier frequency
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» Sweep frequency bandwidth O Hz .

* Resolution bandwidth Approx, 100 kHz

* Y-axis scale 10 dB/div. o

» Input level Below the max input level, and average noise level

of the spectrum analyzer is to be 10 or more. dB
less than the specification of Carrier-off Leakage
Power . . - Ce

(d) Video output signal is fed to the digital storage oscilloscope.

¢ Sweep trigger External trigger
* Sweep time Approx. 200 ps

(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency.
(D) | Measurerh,eni Procedﬁres:: .

Measure the video output signal from the spectrum analyzer on the oscilloscope.
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6.1.2 Receiver
(1) Receiver Sensitivity

I. Receiver Sensitivity (Static)

(A) TestSetwp

Power

PN Patern || RESignal | Radio BER. |-
Generator | | Generator “Under Test Tester
(B) Test Equipment Requirements/Conditions
(a) RF Signal Generator.
° Ffequéncy . Specified frequency range
“o* Stability s Within 25 x 1078 S -
e Modulauon accuracy - Within 3% of RMS. vector error (recornmended value)
e Modulatzon Ratc © 4kbaud . s -
(b) Pattemn Generator
« Clock accuracy Within +1 x 106 _ _
« Generated pattern To continuously generate the standard coded test signals

(511-bit Binary Pseudo Random Noise Sequence based
-on CCITT V.52) communication channels. As well,
‘must -generate specified patterns as required for
-+ communication in other channels.:
(C) State of Radio Under Test

(a) Set the radio under test for recepuon at the test frequcncy

_(b).. Demodulation data is to be user spec1ﬁc channel pomons (the standard coded test
o _s1gnal po;txon_s)_ . -

(D) Moasurement p;mﬁs .
(@) Setthe frequency of the RF signal generator at the test frequency.

(b) RF signal generator is to transmit continuously . W1th the power meter, adjust the
RF signal generator output to obtain a signal level equal to the standard sensitivity
level (stanc) Then change swnches and apply the s1gnal to the radxo under test.

(c) With the BER (bit error rate) tester, accumulate the bit stream in the communication
channels and measure the bit error rate for at least 2356 bits.
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II. Receiver Sensitivity (Faded)
(A) Test Set-up

(a) With Diversity,

Power
Meter
PN Pattern RFSignal | | Fading ~ Radio  BER.
Generator | Generatoi "[ "1 " Simulator Urider Test f - Tester
(b) Without Diversity
,Power
PN Pattern | RE Signal .} | Fadjnglg;i. = 5 Radi_o_.- l: BER.
Generator Generator Simulator . { Under. Test [ Tester
(B) Test Equipment Requirements/Conditions
(a) RF Slgnai Generator
°. Frequency Do "‘Speciﬁed frequency range
o Stability .. - Within 45 x 108
* Modulation accuracy - - Within 3% of RMS. vector error (recommended value)
* Modulation rate - 4 kbaud
(b) Pattern Generator.
» Clock accuracy Within +1 x 10¢ _
« Generated pattern~~ 'To continuously generate the standard coded test signals

(511-bit Binary Pseudo Random Noise Sequence based
on CCITT V.52) in communication channels As well,
must generate specified patterns as required for
cominunication in other channels.

(c)‘ F_ading_ Simuiator o

- In accordance w1th IEC Pub. 489- 6 Appcndtx C. Max1mum doppler frequency istobe
" 40 Hz (300 MHz band) and 70 Hz (1.5 GHz band) of Rayieigh fadmg
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(C) State of Radio Under Test
(a) Set the radio under test for recéption at the test frequency.

(b) Demodulation data is to be communication channel portions (the standard coded test
signal portions). '

(D) Measurement Procedares = - -
(a) Set the frequency of the RF signal generator to the test frequency.
(b) The RF signal generator is to transmit continuously. With the power meter, adjust
the RF signal generator output to obtain a signal level equal to the standard
- sensitivity level (mean value with fading). Then, change switches and apply the

signal to the radio under test..

(c) With the BER (bit error rate) tester, accumulate the bit strings in the communication
channels and measure the bit error rate at minimum for the larger of 2556 bits or :

43,200 x Bit Rate (bps)

Vehicle Speed (km/h)  x Test Frequency (MHz) Bit Rate (bps) : 64,000

(2) Spurious Response

(A) Test Set-up

PN Pattern RF Signal ' Muiti:port 'Pov:ver'

Generator-1 Generator-1 PAD - Meter

PN Pattern RF Signal Radio BER.

Generator-2 Generator-2 Under Test . Tester
~(B) Test Equipment Requirements/Conditions e

(@) RF Signal Generator-1 and -2
» Frequency Specified frequency range

_ Within £5 x 108
Within 3% of RMS. vector error (rccommended

s Stability -
+ Modulation accuracy

value)
"+ Modulationrate " 4kbaud
'« Adjacent channel coupled power 86 dB or greater att’ 50 kHz off
' " (recommended value)

87 dB or greater at + 100 kHz off
(recornmended value)
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(b)

(©)

Pattern Generator-1
» Clock accuracy. .~ - Within £1 x 106 . :
* Generated pattern To continuously generate the standard coded test
o - ; .signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in
communication channels. As well, must generate
specified patterns as required for communication in
other channels.
Pattern. Generator-2
* Clockaccuracy - . .o Withsmﬂxl(}6 Co
o Generated pattem.- .~ ... . . To continuously generate dlgltal mgnals (32,767-

bit Binary Pseudo Random Noise Sequence based
on CCITT O.151).

(C) State of Radio Under Test

_ (a)

)

Set the ra_dio under test for rcception at the test frequency.

Demodulation data is to be commumcatlon cha:mei poruons (standard coded test s1gna1
pomons) o N :

(D} Measurement Procedures

(@)
(b)
{©)

Set the RF SIgnal generator-1 to the test frequency
Set the RF 31gnaI generat0r~2 to the spunous frequency(*)

RF signal generator-1 is to transmit continuously With the power meter, adjust the

‘output of RF sxgnal generator-l to obtain a 31gnal 1eve1 equal to [standard sensnmty +

(d

(e

RF signal generator-2 is to transmit contmuousiy With the Power meter, adjust the
output of RF signal generator-2 to obtain a signal level equal to (standard sensitivity +
3 dB) + (spurious response specification) [dB {] . Then, change switches and apply the
signal to the radio under test. D '

With the BER(blt error rate) tester accumulate the bit smngs in the commumcanon

- channels and measure the b1t error rate for at least 2556 blts

(*) Spurious frequency is the frequency of undesired signals which degrade a bit error
rate and must be ascertained. As one method of measuring this, use a receiver capable
of receiving IF frequenczes and specify the spurious frequency from the IF level of the
rad1o under test C
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(3) Adjacent Channel Selectivity

(A) Test Set-up

» Adjacent channel coupled power

(b) Pattern Generaiord

= Clock accuaracy .

-« Generated pattern

(¢) Pattern Generator-2

= Clock accuracy
» Generated pattern

-(C) State of Radio Under Test

RCR STD-32A

| PN Pattern RF Signal Multi-port . Power
Generator-1 Generator-1 PAD " Meter
PN Pattern | RF'Signal. Raﬂio ‘ ”B.E.R.
Generator-2 Generator-2 Under Test Tester
~ '(B) Test Equipment Requ_i_reinents/Cbnditions '
(a) RF Signal Generator-1 and -2
's Frequency = ~ Specified freqdenc-y:rarigél
Stability Within+5x 108~
= Modulation accuracy Within 3% of RMS. vector error (recommended
value) DA foibutol v
¢ Modulation rate 4 kbaud

75 dB or greater at + 25 kHz off “(recommended
value)

Within +1 x 108 :

To continuously generate the standard coded test
signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in
communication channels. As well, must generate
specified patterns as required for communication in
other channels. o

Within £1 x 106 ‘
To continuously generate digital signals (32,767
-bit Binary Pseudo Random Noise Sequence based

©von CCITT 0.151).

(a) Set the radio under test for reception at the test frequency. -~

(b) Demodulation data is to be communication channel portions (standard coded test signal

portions).
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(D)} Measurement Procedures
(a) Set the frequency of the RF signal generator-1 to the test frequency. -

(b) Set the frequency of the RF signal generat0r~2 to the adjacem channel frequency of the
test frequency [+25 kHz (or -25kH2)]. .

{c) RF signal generator-i is to transmit conﬁnu'ousiy With th.e.power méter adjust the
output of RF s1gna1 generator-1 to obtain a signal level equaI to {standard sensitivity +
3 dB]. -

(d) RF signal generator-2 is to transmit continuously. With the power meter, adjust the
output of RF signal generator-2 to obtain a signal level equal to (standard sensitivity +
3 dB) + (adjacent channel selectivity specification) [dBy] . Then, change switches and
apply the signal to the radio under test.

(e) With the BER (bit error rate) tester, accumulate the bit strings in the communication
channels and measure the bit error rate for at least 2556 bits.

@) Intermodulation Charac;éﬁéﬁcs

(A Test Set-up

RF Signal Power

Generator-3 Meter -
PN Pattern | RF Signal " Muld-port Radio: || : BER.
Generator-1 | - | Generator-1 .PAD ' Under Test Tester
PN Pattern | * | RF Signal
Generator-2 Generator-2

(B) Test Equipment Requirements/Conditions
(@) RF Signal Generator-1 and. -2

| -"Frequency. | - Specified frequency range

« Stability Within 5 x 10-8
¢ Modulation accuracy Within 3% of RMS. vector error (recommended
value)
« Modulation rate 4 kbaud
» Adjacent channel coupled power 87 dB or greater at 100 kHz off (recommended
: : ' value)
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RF Signal Generdtor-3°
« Frequency Specnfled frequency range
« Stability Within £5 x 10-8- i
+ Adjacent channel coupled power 93 dB or greater at 250 kHz off (recommended
valie)
Pattern ch}c_xj'at_or—i‘i
« Clock accuracy " Within +1 x 106 o
. Generate(__i_patii;:rn To contmuously generate the standard coded test
S signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52}) in
communication channels. As well, must generate
specified patterns as required for communication in
_ other channels.
Pattern Generator-2
» Clock accuracy . Within +1 x 106 .
= Generated pattern To contmt;ously generat_e dlgital s1gnals (32 767

~ -bit Binary Pseudo Random Noise Sequence based
. onCCITTO.151). . -

(C) State of Radio Under Test

(a)
T

Set the radio under test for rec_épti(_)h at the test frequency.

Demodulation data is to be commﬁh_ication channel portions (standard coded test signal
portions).

(D) Measurement Procedures

(a)
(b)

{c)

(d).

) _generator—z is to transmit contmuousiy With the power meter, adjust the outputs of RF

Set the frequency of the RF signal generator-1 to the test frequency,

Set the frequency of the RF signal generator-3 to the test frequency +-50 kHz (or -50
kHz), and that of the RF signal generator-2 to the test frequency +100 kHz (or -100
kHz).

RF signal generator-1 is to transmit continuously . With the power meter, adjust the
output of RF signal generator~1 to obtain a signal level equal to [standard sensulvny +
3dB]. - :

RF signal generator-3 is to transmit unmodulated signal continuously and RF signal
signal generator-2 and -3 to obtain a signal level equal to (standard sensitivity + 3 dB)

+ (intermodulation characteristic specification) [dBu] . Then, change switches and
apply the signal to the radio under test..
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(e) With the BER(bit error rate) tester, accumnulate the bit strings in the comumunication
channels and measure the bit error rate for at least 2556 bits.

(5) Conducted Spurlous Emlsszon : -

(A) Test Set-up

Radio Dummy-load : Spectmm B R
Under Test _. {Attenuator) Analyzer

Computer

(B) Test Equipment Requirements/Conditions
(a) Attenuation of the dummy load (attenuator) is to be approx. 20dB. "

(b) Setting of_ spectrum ahalyzef is as follows:

ri"’Center frequency © " Conducted spurious frequency
» Sweep frequency bandwidth = 0 Hz
¢ Resolution bandwidth Approx. 100 kHz )
* Video bandwidth Same as resolution bandwidti
» Y-axis scale 10 dB/div.
« Imputlevel =" " 70 90'% of full scale for the maximum
amphtude or as large as posmble 1f the amphtude
is small. :
= Sweep mode Single sweep
* Sweep time 27 ms or less 4
» Detect mode Sample mode

(C) State of Radio Under Test'
+ Setthe radio under test n reception modé and able o receve a he test requency.
(15) Measurcrﬁem Proceéures | | |
@ Serthe cnterfrequency of th spectum analyzert the spurous requency.
(b) Measufe the power distribution by the spectrum anélyzer-with single'sweep.
(c) © After the sweep is fmlshed ‘read the sampled data into the" array variables of the
R 'computer For ‘burst emissxon incliade ‘all sampied data mthm a burst segment; for a

G contmuous emlssmn mclude aii sampled data wnhm the sweep segmcnt

~ (d) Convert the read data in dBm to the anti-log of power dzm‘ension‘ (Watt)‘.
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(¢) Average the converted anti-log data to obtain average power values.  For burst
emission, data within bursts are averaged. For a continuous emission, data within
sweep segments. are averaged. Sampling intervals are the reciprocal of twice of the
frequency difference between outer subcarriers (36 kHz), or less. '

(6) Radiated Spurious Emission

(A) Test Set-up -

Uriae?;‘e.sf | Du]:)nax:;y? -1 Test Site Measurement
. § o e v Antenna

Spectrum
Analyzer

DV o
RF Signal |......J  Reference Antenna -
Generator (A 2-dipole)

(B) Test Equipmeﬁt Requirements/Conditions

Same as “6.1.1 (7) Radiated Spurious E_ngis.sioq'('l_‘ransmit_ter) (B)”
(C) State of Radio Under Test

Set the radio under test for reception at the test-frequency.

(D) E\/Ieasureme.nt.:I’r.o.cedurés= ol

Same as “6.1.1 (7) Radiated Spurious Emission_(Transr;;itter) (D)” o
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6.2 Measuring Methods for a Base Station

(1) The operating mode of a base station is as shown in the table below ... -

Operation for Transmitter Operation for Receiver Measurement
Measurement - : :
Transmit Mode Synchronization Receive Mode Synchronization
Mode Mode
Continuous Master Mode Continuous Asynchronous
Transmission Synchronization Signal Reception | Reception _
| Burst Signal Windowed
Reception Reception -

2) A standard"c',c‘:ded test signal vsed for modulation is to be the 511-bit Binary Pseudo Random
Noise Sequence (CCITT V.52) and is to.be sent on communication channels or ail slots.

6.2.1 Transmitter
(1) Frequency Tolerance
I. Frequency Tolerance (Frequency Counter Method)

(A) Test Set-up

Dummy-icad
(Attenuator)

Frequency
- Meter

(B) Test Equipment Requiféme'nfs'lCohditioné
(a) A frequency counter is to be used as a frequency meter.
(b) The frequency counter has an accuracy to within one-tenth of the frequency
tolerance specification by calibrating with a known frequency, or by mixing down
the input signal with a known frequency.

(C) State of Radio Under Test

(a) Set the radio under test in a test mode which outputs an unmodulated carrier (Center
frequency).

(b} Or, set the radio under test in a test mode which outputs an unmodulated signal from
only one of the four subcarriers. In this case, the subcarrier frequency (offset from

the main carrier) is added to the measured value.

{(c) Set the radio under test for transmission at the test frequency.
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(D) Measurement Procedures

Measure the frequency after warm-up time elapsed.

(E) Other Methods

The frequency ofa reference escilllator output can be. measured dlrectlf if a'radio under test

is designed such that the frequency accuracy of the reference oscillator is equal to the
frequeney accuracy of the transmltter output.

: Frequency Toierance (Spectrum Anaiyzer Method)

(A) Test Set-up

| PNPagtern{ =~ ) ‘Radio | " “|Dummyload | """ “Spectrum
Generator Under Testff - | (Atenvator) | " | ~Analyzer

.(B) Test Eqﬁipmeﬁt Requifefneﬁts/COﬁditiohs |

(a) A digital storage type spectrum analyzer is to Be ﬁSed;
(b) Setting of spectrﬁfn ah.alyz.er is as follows:

» Center frequency - Carrier frequency' ST e

» . Sweep frequency bandwidth 2 ~20kHz .
« Resolution bandwidth Approx. 100 Hz
» Video bandwidth Same as resolution bandw1dth
. Y-axis scale oo 1dBAdiv.
e Input level o Atleast 50dB hxgher than mtemal noise of spectrum
analyzer _

» Sampling points 400 points or more (e g 1001 pomts)

+ Sweep time.... - .. Every sample covers, the whole slot under

measurement (AGC preamble +. M16QAM burst). (90
sec or longer for 1001 points, for example)
+ Sampling mode Positive peak e
» Sweep mode Single sweep
(C) State of Radio Under Test
Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

Measure the frequency at the deepest pointi of the central dip of spectrum of the four
subchannels.
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III. Frequency Tolerance (Lissajous Method)

(A) Test Set-up

O Mixer .. y— —
PN Pattern Radio Dummy-load Oscillo-

.| Generator §: .. .|| Under Test - oo | (Anenuaor) | 1/N] ] scope -
RF Signal RF Signal

‘.4Geoe;rato:r:_-__1 {- . ... | Generator-2

(B) Test Equipment Requirements/Conditions

(a) 'I‘he RF signal generator—l can output a stable unmodulated szgnal at the frequency
- around 1MHz Iower than the test frequency e

| (b) The RF signal gencrator-z can output a stable umoodulated s1gna1 a:ound IMHz
(C) State of Radio Unglef Tost_ P
Set the radio under test for transr;ﬁooion at the test frequency
(D) Measuremem Procedures o |

(a) Generate the standard coded test szgnal or the code sxgnai wnh flxed pattern with the
pattem generator o :

. (b) Adjust the frequency of the RF sagnal generator-2 to- stop Llssagous Figure (on the
© " oscilloscope screen) which formed by the mixed-down signal'and output signal of
the RF szgnal generator~2 o

© :"‘_Measure the frequencies ‘of the RF signal generator—l and -2, FI and F2, by the
o '_""frequency counter then cornpute the test frequency F by the following formula ;

F=F1+F2
IV. Frequency Tolerance (Phase Locus Method)

(A) Test Set-up

PN Pattern Radio Dummy-load | .- . . | Frequency
Generator Under Test {Attenuator) Meter
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(B) Test Equipment Requirements/Conditions

The frequency meter is to be a frequency measuring equipment described in (8) “Modulation
Accuracy”.

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

() Measurement Procedures

Measure the output frequency of the radio under test by the frequency meter.

(2) Strength of Spurious Emission

(A) Test Set-up

PN Pattern
Generator

Radio
Under Test

Dummy-load g Camer. Spectrum

{Attenuator) UPPression Analyzer
Filter . :

Computer

B (B) TestEquxpment Requxrcmcnts/Condmons o

(a) Use the carrier suppression filter as required. Attenuation at the carrier frequency is

to be 30 dB or more,

(b) A digital storage type spectrum analyzer is 10 be used.

- (¢}~ -Setting of spectrum analyzer is as follows: -

Trigger mode

Sweep time
Detect mode

~“Center frequency - Spurious frequency ©
-Sweep frequency bandwidth OHz A
Resolution bandwidth 30 kHz
Video bandwidth Same as resolution bandwidth
Y-axis scale 10 dB/div.
Input level 70 ~ 90% of full scale for the maximum amplitude.
Sweep mode Single sweep

Free-run -or Video-trigger (Adjustment may be needed
though generally positive voltage)

27 ms or less

Sample mode
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{C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

(a) Center Frequency Setting

Set the center frequénéy of the spectru;m éﬁéiyzer at the sburious freqﬁenéy.
(b) Measurement of Power Distribution | S
Measﬁré théll;o;\li.e‘r diétributioh bythe spectrum é.nélyzer ;Jith singllel s.\.vé.ép.
(c) Data Reading | o

After the sweep is finished, read the sampled data in and out of the measurmg slot into
the amy valuablc in the computer

- (d) Antlloganthm Conversaon

Convert the read data in dBm to the anti-log of powér dimension (Watt)

) Averaging Power

Compuie average powers from the converted data in and out of the measuring slot

separately. Sampling intervals are the remprocal of twice of the frequency difference
~ between outer subcarriers (36 kHz), or less.

(3) Qccupied Bandwidth

(A) Test Set-up

PN Pattern Radio Dummy-load Spectrum
Generator Under Test |- . ... |(Atenuvator) § - .- {1 Analyzer
_Computer

(B) Test Equipment Requirementé/(?onditions
(a) A digital storage type spectrum analyzer is to be used..
(b) Setting of spectrum analyzer is as follows:

o Center frequency Carrier frequency
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» Sweep frequency bandwidth Approx. 75 kHz
« Resolution bandwidth Approx. 100 Hz

* Video bandwidth - - Same as resolution bandwidth

* Y-axis scale : - 10 dB/div.

« Input level Carrier signal level to be at least S0dB higher than
internal noise of spectrum analyzer

+ Sampling points 400 points or more.(e.g. 1001 points)

»  Sweep time ‘Smaller time as far as measurement error is negligible

* Detect mode Positive peak

¢  Sweep mode Single sweep

{¢) The computer internal or external to the spectrum analyzer is to process the data
measured by the spectrum analyzer.

(d) Data transmission rate is adjusted to the specification of the radio under tc_ist,
(C) State of Radio Under Test
Set the r'adio under test for transmission at the test frequency.
(D) Measurément Proéedures

{a) Measurement

Measure the power distribution by the spectrum analyzer with siﬁgle.sweep.

(b) Data Reading

After the sweep is finished, read the sampied data in and out the measurmg slot into the
array valuable in the computer.

{c) Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (may be relative
numbers).

(d) Total Power Computation

Sum up all of the converted sample data, and save it as the total power.

(e')' _:Cbmpute the Lower Limit Frequency

Sum up the converted sample data successiv.ély‘ upwa.rdlé from the lowest frequency point,

and find the sample point where the sum reaches 0.5% of the total power. Convert the
sample point to the frequency and save it as the lower limit frequency.
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(f) Compute the Upper Limit Frequency

Sum up the converted sample data successively downwards from the highest frequency

point, and find the sample point where the sum reaches 0.5% of the total power. Convert
_ the sample point to the frequency and save it as the upper limit frequency.

(g) Ccmpute the Occupled Bandw1dth

Computc the Occupxed Bandwuith as “Upper Limit Frequcncy - “Lower Limit
Frequency”. : :

(4) -- Antenna Power Tolerance
I. Antenna Power Tolerance (I)

(A) Test Set-up

PN Pattern Radio Dummy-load - Power
Generator “Under Test|] = | (Attenuator)y ' Meier

(B) Test Equipment Requirements/Conditions

(C) State of Radio Under Test
Set tﬁe :ra(ii(; under ieét for ﬁaﬁsﬁﬁgéion J‘at fhe tést frequency.
(D) Measurement Procedures
| (a)' | Meﬁsufe ﬂxze p.éwef (Pm) by tﬁe povu.m,r rﬁeter for sﬁfﬁciently .1oﬁg'tim;.-
{b) 'Ihe average power of the base stationis: = -
P=Pm.
II. Antenna Power Tolerance (II)

(A) Test Set-up

PN Pattern | Radio Dummy-load | Spectrum
Generator Under Test " l(Anenuator) | ‘Analyzer

' Computer
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(B) Test Equipment Requirements/Conditions
(a) A digital storage type spectrum analyzer is to be used.
" (b) _. _S_étt”ing of spéctmm anaiyze; is as follows:
° Center frequency © Carrier frequenéy :

.. . 'Sweep frequency bandwidth 0 Hz
e Resolution bandwidth  Approx. 100 kHz

.+ Video bandwidth Same as resolution bandwidth
'+ Y-axis scale 10 dB/div.
'+ Input level 70 ~ 90% of full scale for the maximum amplitude
* Sweep mode Single sweep.
» Trigger mode Free-tun
* Sweep time 27 ms or less
» Detect mode - Sample mode

(C) State of Radio Under Test
Set the radio under test fortransmzssxon at the test f_regugr_;_(_:_yg ) S
(D) Measurement Prqg_ed;_igé_s:_
(&), Measmoment
“ Measure the ﬁbwé‘r'di'st'ribﬁtiqq by the spectrum analyzer with single sWégp.
o) DusResdig

After the sweep is finished, read the samp}cd data in the sweep segment into the array
valuable in the computer.

(c) Antilogarithm Conversion

~ Convert the read data in dBm to the antl Iog of power dlmensmn (may be relative
numbers).

(d) Compute Power
Compute the average of the converted data for the average power.

Sampling interval is the reciprocal of twice of the frequency difference between outer
. subcamers (36 kHz), or lcss
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(5) Adjacent Channel Coupled Power

(A) Test Set-up

PN Pattern Radio '
Generator Under Test

(B) Test Equipment Requirements/Cbhditions'_

(a) A digital storage type spectrugn anéiyi;gr is to be used.

(b) Setting of spectrum analyzer is as follows:

+ Center frequency

» Sweep frequency bandwidth
* Resolution bandwidth

» Video bandwidth

» Y-axis scale

» Sampling points

* Sweep time

« Input level
"« Display mode

* Detect mode
» Sweep mode

lﬁunimyJoad ' . Spectrum
(Auenuator) | _ _Anaiyzer
'C.(:)_mputer
Carrier frequency
Approx. 100 kHz
Approx. 1 kHz
3 times of resolution bandw1dth
10 dB/div.

400 points or more (e.g. 1001 points)

Smaller time as far as measurement error is
negligible

Around the max. linear region of the mixer internal

to the spectrum analyzer. (e.g.-10 dBm ~ -30

dBm)

" Max. Hold

Positive peak =
Single sweep

(c), The computer internal or external to the spectrum analyzer is to process the data
" measured by the spectrum analyzer,

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency. .

(D) Measurement Procedures

(2) After the sweep is finished, read all of the sampled data into the array variable in the

computer.

(b} Convert all of the data in dBm to the anti-log of power dimension (may be relative

numbers).
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(¢) Sum up all of the converted data, and save it as the total power (Pc).

(d) Compute the Upper Adjacent Channel Coupled Power (Pu)

Read all of the sampled data, which fall into the specified bandwidth (18 kHz)
centering at +25 kHz (channel spacing) away from the carrier, into the array

~ variable in the computer

Convert all of the data in dBm to the anti-log of power dimension, then sum them
up (Pu) .

(¢) Compute the Lower Adjacent Channel Coupled Power (P1)

Read all of the sampled data, which fall into the specified bandwidth (18 kHz)
centering at -25 kHz (channel spacing) away from the carrier, into the array variable
in the computer.

Convert all of the data in dBm to the anti-log of power dunensmn, then sum them
up (P . :

(f) Get the measurement results by the following formulas ;

Upper Adjacent Channel Coupled Power Ratio = 10 log (Pc/Pu)

Lower Adjacent Channel Coupled Power Ratio = 10 log (Pc/Pl)

The results are expressed in dB.

(6) Radiated Spurious Emission

(A} Test Set-up

PN Pattern
Generator

Radi D 3mor3tm .
da 11? gmrgy» Test Site Measurement
Under Test oa ‘ ‘7 Antenna
Spectrum
7 Analyzer
RF Signal - 1 Reference Antenna
Generator (M2-dipole)

(B) Test Equipment Requirements/Conditions

(a) Terminate antenna terminal of the radio under test with dummy load.

(b) Take measurements at an open test site in accordance with IEC Pub. 489-6 Appendix K
if one edge of the radio housing exceeds 60 cm or if the measurement frequency is less
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©)

than 100 MHz. . Otherwise, take measurements at an open test site in accordance with
Appendix K or L.

At frequencies 300 MHz or higher, it is best to suppress any ground reflected waves in
order 1o avoid any trouble caused by increased complexity of the height pattern. For

.. this, the measurement antenna is of high directivity and the height of the radio under

test is as high as possible. If ground reflected waves cannot be suppressed adequately,
arrange a shielding curtain around the center, or deploy a radio wave absorber.

(C) State of Radio Under Test

Set the radio under test for transmission at the test frequency.. .

(D) Measurement Procedures

P

“,(b)' ..

©)
G

(&)

®

(&

. ()
o
¢)]

(k)
O

Set the radio under test on a rotating stand and check if any spectrum within a specified

frequency range.
Tune the spectrum analyzer with one given frequency component from the spectrum
ascertained in (a).

Vertically polarize the measurement antenna.

Rotate the stand and obram the maximum readmg of the spurlous pewer

Vary the measurement antenna helght between 1 meter to 4 metcrs above the ground
for the maximum reading of the spurious power . - :

Repeat Steps (d) and () until the maximum reading does not increase any more, and
record the frequency, the maximum reading of the spurious power and measurement
antenna height at this point. : :

Honzontally polanze the measurement antenna, and repeat steps (d) (f)

Perform steps ) - (g) fer aIl the frequency components determrned in step (a)

,Replace the radio under test with a reference antenna fed by an RF signal generator.

’I‘une the reference antenna to the frequency component measured in step (f).
Vertically polarize both the referenee antenna an'd the’ Ineas'urement antenna.
Vary the measurement antenna height between 1 meter and 4 meters above the ground

and adjust the output level of the RF signal generator so that the maximum reading of
the spectrum analyzer obtained dunng this antenna adjustment matches the maximum

value obtained in step (f). Record the output level of the RF signal generator and the

N A .he1ght of the measurement antenna at tlus point.
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(m) Horizontally polarize both the reference antenna and the measurement antenna and
repeat step {1). C ' '

(n) Repeat steps (j) - (m) for all frequency components measured up to step (m).
(E) Computation of Resuits
The radiated spurious emission is the sum of the output levels of the RF signal generator as
obtained in procedure (d), the gain of the reference antenna and the correction for the cable loss
between the RF signal generator and the reference antenna.

(7) Accuracy of Data Transmission_ R,ate

(A) Test Set-up

Radio
Under Test

PN Pattern

Duymmy-load
(enerator [ Y

Frequency
Counter

(B) Test Equipment Requirements/Conditions

A frequency counter is to have the resolution one digit higher than the specification of the data
transmission rate (clock frequency tolerance).

(C) State of Radio Under Tes';_
Set the radio undgr tegt for transmission at the test frequency.
(D) Measurement Précedures
Measure the c_lock frequency of the radio unée‘r test. -
(E). Computation of Results.
Compute the deviation of the measurement in procedure (D) to the nominal value.
(8) Modulation Accuracy
(A) Deﬁr_zitipn of the Modu_iation,Accuracy ”
If the idéal transmitter output signal is passed thrbugh thé ideal receive root 'rollwc;ff filter, then
each symbol of the signal is sampled at ideal timing, there is no symbol interference among

symbols. However, in an actual transmitter output signal, symbol interference among symbols
occurs because the transmission path deviates from the ideal characteristics. The modulation
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accuracy can be obtained by measuring symbol errors caused by symbol interference. Fig. 6.2-1
illustrates such symbol errors. :

Esror }'
(Difference between signal =~ "\

positions of a subsymbol ¢ : Yo =
and the reference symbol: A/
template) Cd : '

Sync and Pilot Symbols

Fig. 6.2-1 Signal Constellation Diagram

The formula defining the modulation accuracy is shown below ;

1 XN . 2
N 3 [Vini @ exp(io) - V; = Vg
i=1

£ - - X 100%
Yo

where; i :Subsymbol number _
N  : Total number of subsymbol for the measurement
Vi 1 Vector of i-th subsymbol .
Vi : Reference Symbol vector detemuned by the i-th subsymbol
Vo : Origin offset level ‘
o : Gain parameter (scalar value)
¢  :Phase parameter (scalar value)
Yo :Maximum magnitude of the Signal Constellatlon Diagram (ﬁé~ )

Unknown parameters Vo, o, and ¢ are chosen for the minimum value of the modulation
accuracy € given by the above formula.

(B) Test set-up

. - ol
PN Pattern Radio Dummy-load M;lg; 1
Generator Under Test | (Attenuator) iation
. Anaiy_ze_r
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(C) Test Equipment Requirements/Conditions

The digital modulation analyzer is to have a function of the receive root roll-off filter, and have
capability to measure the root mean square of the difference between actually transmitted signal
and the reference symbols.

(D) State of Radio Under Test

Set the radio under test for transmission at the test frequency.

(B) Measurement Procedures

(a) Measure the error on each subsymbol which is the difference between reference and
actually transmitted subsymbol positions on the signal constellation plane.

(b) Sum up square of all errors obtained in (a), divide it by the number of subsymbols
contained in four subchannels (or number of measured sobsymbols), then get its square
root. The total number of subsymbols is to be 240.

(9) Subcarrier Frequency Tolerance
I. Frequency Tolerance (Frequency Counter Method)

(A) Test Set-up

Same as (1) L. “Frequency Tolerance (Frequency Counter Method)”.

(B) Test Equipment Requirements/Conditions

(@) A frequency counter is to be used as a frequency meter.

(b) The frequency counter has an accuracy to within one-tenth of the frequency
tolerance specification by calibrating with a known frequency, or by mixing down
the input signal with a known frequency. o :

(C) State of Radio Under Test

(@) Set the radio under test in a test mode which outputs an unmodulated signal from
only one of the four subcarriers at a time, but any of the four subcarriers can be
selected.

(b) Set the radio under test for transmission at the test frequency.

(D) Measurement Procedures

Measure the frequency after warm-up time elapsed.
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(E) Other Methods
The frequency of a reference oscillator output caﬁ be measured directly if a radio under test
is designed such that the frequency accuracy of the reference oscillator is equal to the
frequency accuracy of the transmitter output. ' c
. Frequency Tolerance (Phase Locus Method)

(A) Test Set-up
Same as (1) IV. “Frequency Tolerance (Phase Locus Method)”.
(B). Test Equipment Requirements/Conditions
Same‘ as ( 1) IV “Fre;luen;erolere;rllcé (I;ha;s; 'L.ocu.s Me-timzc:l.)’.’.. .

| - .(C) .Sta.te. of IR'adi.o UnderTest | o
Set the radio under test for transrmssmn af tl.le. té.s,t.fre@ér.xcy; ‘-
(D) Measurement Procedures o

Measure the four subcarrier frequencies of the output of the radio under test by the frequency
meter. T .

(10) Subsymbol Timing Synchronization
(A) Test Set-up
Same as (8) “Modulation Accuracy”. .
(B) Test Equipment quuirements{@onditions
Tﬁé digifal m.od-ﬁ.la‘ti.on alnélyz.eli.‘ is t(')i.t:)-e. ha?c 'thé..‘fur.lrc;-i:o‘r; to.:d_étect the best symbol
synchronization timing of four subcarriers independently, in addition to the functions for the
modulation accuracy measurement. : " AT -
(C): -State of Radio Under Test -
Set the radio under’ fést ‘fo;tian;misl:sibn.at ihe testfrequency |
(D) Measurement Procedures -

Compute the timing differences among the symbol synchronization timings detected on each
subcarrier independently.
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6.2.2 Receiver -
(1) Receiver Sensitivity
I. Receiver Sensitivity (Static)

(A) Test Set-up

Power
Meter

PNPattern | | RF Signal Radio [ BER.
Generator | . | Generator Under Test S Tester .

(B) Test.Equiprﬁent Recjﬁirenﬁents/(?énditions

(a) RF Signal Generator.

. Frequency'_-% T Specified frequency range
» Stability - Within 5 x 108
+ Modulation accuracy Within 3% of RMS. vector error (recommended value)

~_* Modulation Rate | 4kbaud
" (b) Pattern Generator -

» Clock accuracy Within £1 x 10-6 : :

» Generated pattern To continuously generate the standard coded test signals
(511-bit Binary Pseudo Random Noise Sequence based
on CCITT V.52) in communication channels. As well,

- .must generate specified patterns as required for
- communication in other chammels. |

(C)- State of. Radio Under Test
(a) Set the radio under test for reception at the test frequency.

(b) Demodulation data is to be commumcauon channel pomons (the standard coded test
- signal pomons) '

: (D) .Measurement Procedures .
(a) Set the frequency of the RF signal generator to the test frequency.
(b) RF signal generator is to fransmit continuously or a burst. With the power meter,
adjust the RF signal generator output to obtain a signal level equal to the standard

sensitivity level (static). Then, change switches and apply the signal to the radio
under test. :

257



RCR STD-32A

(c) With the BER(bit error rate) tester, accumnlate the bit stream in the communication
channels and measure the bit error rate for at least 2556 bits.

Il. Receiver Sensitivity (Faded)
(A) Test Set-up

(a) With Diversity

Power

PN Pattern RF Signal " Fading Radio - "BER.
Generator | Generator |- Simulator Under Test ‘ Tester

(b) Without Diversity

Power
Meter
PN Pattern RF Signal Fading BER.
Generator Generator Simulator Tester
(B) Test Equipment Requirements/Conditions
- (@) RF Signal Generator.
s Frequency - Specified frequency range
e Stability - - - Within £5 x 10-8
* Modulation accuracy Within 3% of RMS. vector error (recommended value)
* Modulation rate 4 kbaud . S — woie
(b) Pattern Generator.
» Clockaccuracy.. - - Within+1 x 106 :
+ Generated pattern To continuously generate the standard coded test signals

(511-bit Binary Psendo Random Noise Sequence based
on CCITT V.52) in communication channels. As well,
must generate specified patterns as required for
communication in other channels.’

258



RCR STD-32A

(¢) Fading Simulator

In accordance with IEC Pub. 489-6 Appendix C. Maximum Doppler frequency is to be
40 Hz (800 MHz band) and 70 Hz (1.5 GHz band) of Rayleigh fading

(C) State of Radio Under Test
(a) Set the radio under test for reception at the test frequency.

" (b) ‘Demodulation data is to be user specific channel portions (the standard coded test
signal portions).

(D) Measurement Procedures
(a) Set the frequency of the RF signal generator to the test frequency.

(b) RF signal generator is to transmit continuously or a burst. With the power meter,
adjust the RF signal generator output to obtain a signal level equal to the standard
sensitivity level (mean value with fading). Then, change switches and apply the
signal to the radio under test.

(c) With the BER (bit error rate) tester, accumulate the bit strings in the communication
channels and measure the bit error rate at minimum for the larger of 2556 bits or :

_ 43200 x Bit Rate (bps)
Vehicle Speed (km/h) % Test Frequency (MHz)

Bit Rate (bps) 64,000 |

(2) Spurious Response

(A) Test Set-up

(B) Test Equipment Requirements/Conditions

(a) RF Signal Gcnerato;—l and -2

PN Pattern RF Signal Muldi-port | s~ Power
Generator-1 Generator-1 PAD Meter
PN Pattern RF Signal Radio BER,
Generator-2 Generator-2 Under Test Tester

« Frequency Specified frequency range

» Stability Within %5 x 108

» Modulation accuracy Within 3% of RMS. vector error (recommended
value)

« Modulation rate 4 kbaud
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* Adjacent channel coupled power

(b) Pattern Generator-1
* Clock accuracy

» Generated pattern

(¢)  Pattern Generator-2
+ Clock aceuracy

o Generated pattern

(C) State of Radio Under Test

86 dB or greater at & 50 kHz off

(recommended value)

87 dB or greater at + 100 kHz off -
- (recommended value). .- ‘

Within &1 x 106

.- To continuously generate the standard coded test

signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in
cornmunication channels. - As well; must generate
specified patterns as required for communication in
other ¢channels. - = . . -

| W1th1n+1x10‘5

To contmuously generate digna} signals (32,767-
* bit Binary Pseudo Random Noise Sequence based
on CCITT O:151). ¢

(a) Set the radio under test for reception at the test frcquency.

(b) Demodulation data is to be communication channel portions (standard coded test sxgnal

portions),

(D) Measurement Procedures

(@) Set the R signal generator-1 to the est frequency.

(b) Set the RF s gnal generator—»2 to the spurious frequency *).

“(©) RF 31gnal generator—l is to transmit contmuously ora burst Wlth the power meter,
‘adjust the ‘output of RF signal generator-1 to obtain a signal level equal to [standard

sensitivity + 3 dB].

(d) REF signal generator-2 is to transmit conunuously ora burst. With the power meter,
adjust the output of RF signal generator-2 to obtain a 31gna'1 level equal to :

(standafd'séhsiﬁvitiy +3 dﬁ) jl-'(%;purious response speciﬁcatibﬁ)‘ :[dBp]

ﬁen, éhénge SIWitléhes and :aApp_l.y the signal to the radio under test.
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(e) With the BER(bit error rate) tesier, accumulate the bit strings in the communication
channels and measure the bit error rate for at least 2556 bits,

(*) Spurious frequency is the frequency of undesired signals which degrade a bit
error rate and must be ascertained. As one method of measuring this, use a receiver
capable of receiving IF frequencies and specify the spurious frequency from the IF
level of the radio under test.

(3) Adjacent Channel Selectivity

(A) Test Set-up

PN Pattern RE Signal Mu]ti-po;t' J " Power
Generator-1 Gener_ator»l . PAD Meter
PN Pattern RF Signal Racfio B.ER,
Generator-2 | Generator-2 Under Test Tester
(B) Test Equipment Requirements/Conditions |
(a) RF Signal Generator-1 and -2
« Frequency Specified frequency range
e Stability Within £5 x 10-8 _
o Modulation accuracy Within 3% of RMS. vector error (recommended
value)
» Modulation rate 4 kbaud

» Adjacent channel coupled power

(b) Pattern Generator-1

« Clock accuracy
» Generated pattern

(c) Pattern Generator-2

» Clock accuracy
» Generated pattern

75 dB or greater at+ 25 kHz off (recommended
value)

Within 1 x 106

To continuously generate the standard coded test
signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in
communication channels. As well, must generate
specified patterns as required for communication in
other channels.

Within £1 x 109
To continuously generate digital signals (32,767

-bit Binary Pseudo Random Noise Sequence based
on CCITT O.151).
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{C) State of Radio Under Test
(a) Set the radio under test for reception at the test frequency.

(b) Demodulation data is to be communication channel portions (standard coded test signal
portions).

(D) Measurement Procedures
(a) Set the frequency of the RF signal generator-1 to the test frequency.

(b) Setthe frequency of the RF signal generator-2 to the adjacent channel frequency of the
test frequency [+25 kHz (or -25 kHz)}

(c) RF signal generator-1 is to transmit éontinuously or a burst. With thé"pbwer meter,
adjust the output of RF signal generator-l to obtain a signal level equal to [standard

sen51t1v1ty + 3 dBl.

(d) RF s1gna1 generator-2 is to transmit continuously or a burst. Wlth the power meter,
adjust the output of RF signal generator-2 to obtain a signal level equal to :

(standard sensitivity + 3 dB) + (adjacent channel selectivity specification) [dByt]
Then, change switches and apply the signal to the radio under 'tést'.

(e) With the BER(bit 'e'rro_r fate) ‘téste_r, accumulate the bit strings in the communication
«channels and measure the bit error rate for at least 2556 bits.

{4) Intermodulation Characteristics

{A) Test'Set-up |

RF Signal Power
Generator-3 | Meter

PN Pattern . RF Signal Multi-port Radio BER,
Generator-1 - | Generator-1 PAD Under Test Tester
PN Paitern RF Signal

Generator-2 Generator-2
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(B) Test Equipment Requirements/Conditions

(a) RF Signal Generator-1 and -2

» Frequency

o Stability

« Modulation accuracy
-« Modulation rate

* Adjacent channel coupled power
‘(b) RF Signal Generator-3

= Frequency

» Stability

+ Adjacent channel coupled power

(¢) Pattern Generator-1

» Clock accuracy
¢ Qenerated pattern

(d) Pattern Generator-2

+ Clock accuracy
» Generated pattern

(C) State of Radio Under Test

Specified frequency range

Within +5 x 108 '

Within 3% of RMS. vector error (recommended
value)

4 kbaud o

87 dB or greater at £100 kHz off (recommended
value)

Specified frequency range
Within +5 x 108

93 dB or greater at +:50 kHz off (recommended

value) '

Within +1 x 106 R

To continuously generate the standard coded test
signals (511-bit Binary Pseudo Random Noise
Sequence based on CCITT V.52) in
communication channels. As well, must generate
specified patterns as required for communication in
other channels.

Within +1 x 106 _ _

To continuously generate digital signals (32,767
-bit Binary Pseudo Random Noise Sequence based
on CCITT O.151).

(a) Set the radio under test for reception at the test frequency.

(b) Demodulation data is to be communication channel portions (standard coded test signal

portions).

(D) Measurement Procedures

(a) Set the frequency of the RF signéﬁ generator-1 to the test frequency.
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®)

©

(d)

(&)

Set the frequency of the RF signal generator-3 to the test frequency +50 kHz (or -50
kHz), and that of the RF signal generator-2 to the test frequency +100 kHz (or -100
kHz). _ o : :

RF signal generator-1 is to transmit continuously or a burst. With the power meter,
adjust the output of RF signal generator-1 to the level equal to [standard sensitivity + 3

dBl...

RF signal generator-3 is to transmit continuously or a burst with unmodulated signal
and RF signal generator-2 is to transmit continuously. With the power meter, adjust the
outputs of RF signal generator-2 and -3 to the level equal to :

(standard sensitivity + 3 dB) + (intermodulation characteristic specification) [dBp]

Then, change switches and apply the signal to the radio under test. . .

‘With the BER(bit error raté) tester, accumulate the bit strings in the communication

channels and measure the bit error rate for at least 2556 bits.

(5) Conducted Spurious Emission

(A) Test Set-up

'}jﬁ:riimy-load Spectrum
1 {Attenuator) Analyzer
Computer

(B) Test Equipment Requirem¢r}t_$/C¢n_ditions

(®)

" Attentiation of the dummy I{)z‘idf"(lét.t_gnuatcr) is to be approx, 20 dB.

Setting of spectrum analyzer is as follows:

Center frequency Conducted spurious frequency
Sweep frequency bandwidth ‘0Bz
Resolution bandwidth Approx. 100 kHz ‘
'Video bandwidth = Same as resolution bandwidth
Y-axis scale 10 dB/div. -
Input level 70 ~ 90 % of full scale for the maximum
amplitude; or as large as pbséiblé if the amplitude
) is small.
Sweep mode Single sweep
Sweep time 27 ms or less

Detect mode Sample mode
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(C) State of Radio Under Test
Set the radio under test in reception mode and able to receive at the test frequency.
(D) Measurement Procedures

(a) Conducted Spurious Search -

Set up the spectrum analyzer for search operation, ascertain the conducted spurious
components within the specified frequency band, then save them.

(b) Center Frequency Setting

Set up the spectrum analyzer for strength (power) measurement, then set the center
frequency of the spectrum analyzer at the conducted spurious frequency.

(¢c) Measurement of Power Distribution

Measure the power distribution by the spectrum analyzer with single sweep.

{d) Data Reading

.. -After sweep is finished, read the sampled data into the array variables of the computer. For

" burst emission, include all sampled data within a burst segment; for a continuous emission,

-include all sampled data within the sweep segment.

(e) Antilogarithm Conversion

Convert the read data in dBm to the anti-log of power dimension (Watt)

(fy Averaging Power

Average the converted anti-log data to obtain average power values. For burst emission,
. data within bursts are averaged; for a continuous emission data within sweep segments are
- averaged. Sampling intervals are the reciprocal of twice of the frequency difference between

outer subcarriers (36 kHz), or less. '

(6) Radiated Spurious Emission

(A) Test Set-up

N 3mor30m
U Radl,(;, Du;;:;y' Test Site Measurement
nder Test N Antenna
Spectrom
A\74 Analyzer
RF Signal Reference Antenna
Generator (A f2-dipole)
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(B) Test Equipment Requirements/Conditions

Same as 6.2.1 (6) “Radiated Spurious Emission(Transmitter) (B)”

(C) State of Radio Under Test
Set the radio under test for reception at the test frequency.

(D) Measurement Procedures

Same as 6.2.1 (6) “Radiated Spurious Emission(Transmitter) (D)”

(7) Burst Reception Timing

(A) Test Set-up

RF Signal

Generator

Dummy-Joad
{Attenuator)

(B) Test Equipment Requirements/Conditions

 Radio
Ugider Test

The RF signal generator must be capable to simulate a mobile station to the radio under test.
The RF signal generator is capable to generate a subslot burst signal and its timing can be
changed with respect to the reference timing for the burst reception by changing particular

parameters.

(C) State of Radio Under Test

Set the radio under test in normal operation,

(D) Measurement Procedures

The subslot burst signal generated with the RF signal generator is applied to the radio under
‘test, then the burst timing is changed with respect to the reference tnmng for the burst reception.
Ascertain the normal reception of the burst signal. 2 -
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Associated C(_)ntrol Channel
(ACCH) o

ARQ

C/T+N

Cell

Centr_al Base Station

Channel

Channel Specifier
Client Message or Client
Message Unit

CRC

Data Subchannel Symbol

(DSS)

Dedicated Control Channel
(DCCH)

Extended Slot Numb_er
(xSN) '

FEC

Frame

Frame Number

inbound
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Chapter 7 Glossary

A signaling path embedded in a traffic channel.

Automatic Repeat Request. Commonly used to refer to any scheme
which uses positive and/or negative acknowledgments to enhance
transmission reliability.

1t is the Carrier/ (Interference + Noise) and shows the quality of
radio carrier.

An area of radio coverage, within which service is available.

- The base station with control equipments for FNE functions, such as

handover.

A logically grouped set of slots allocated for a particular use.

An 8-bit field which identifies a channel by specifying its interleave
and offset. '

The data transferred by a pa.rticular layer on behalf of its upper 1éyer

client,

Cyclic Redundancy Check. A tYpé of error-detection coding. -

A complex symbol in one of the four M-QAM subchannels taken

from the QAM constellation. One DSS is comprised of two RS and

transmits four bits of information.

" A channel assigned by call control, used for call control,

management, and user data signaling.

An integer in the range {0..7,741,440 - 1] which n’;xmbcr_s slots

 within the hyperframe.

Forward Error Correction.

A structure which is imposed on the siream of symbols. It is
associated with the MAC sublayer. It consists of 30,240 slots.

An integer in the range [0..255] which numbg:s frames within the
hyperframe.

From subscriber unit to FNE.
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Inbound Frame

Inbound Slot

Interleave
L3 antifol |

Mobile Station (MS)

Normal Transmission Unit

{NTU)

Offset

QOutbound
Outbound Frame
Qutbound glot -

Primary Control Channel
pccH)

Pilot Sequence =
Pilot Subchannel Symbol
(PSS)

Protocol Data Unit (PDU)

Protocei'Transnﬁésien Unit
(PTU)

QAM
Rando:r'x.Aeces's Burst

Random Access Subslot

The frame structure in the. inbound direction.
A slot in the inbound frame.

A vaIue whzch together w1th offset 1dent;f1es a channel in the
frame.

_The Layer 3 enuty whzch controls mobile station access to trafflc

channels and dedwated control channels

. A mobile or portable radio. The RF interface connects MSs to the

FNE.

A block of 342 RS which .appears in outbound slots and inbound

reserved access bursts.

"A'value which, together Witﬁlri_t'eﬂeave, identifies a channel in the

frame.

“From FNE to subscriber unit.
The frame structure in the outbound direction.

~_Aslot in the outbound frame. - ..

A channel used for call control Signaiing which provides for random

,accesstothecell.

A particular sequence of pﬂot subchannel symbols which is inserted

‘ mto a transrmtted stream to pr0v1de phase and amplitude reference

A singie eomplex symb'ol in one of the four M-QAM subchannels
used to measure channel amplitude and phase. - e '

" A data peeiéet exehéhged by peer protocol entities.

One or more PDUs w1th error detection and correctlon apphed

ready for transmission over the channel,

Quadrattife ‘Arﬁplitﬁde':l'\/:le()iﬁ}'e;ion. A modulation scheme that
comprises two AM signals sent in quadrature.

~ An inbound transmission in a random access subslot.

A 7.5 ms subslot in the inbound frame which provides access for

mobile stations and control stations which are not time-
synchronized. _
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Real Symbol (RS)

Reserved Access Burst

Reserved Access Slot

Slot Descriptor Block
(SDB)

Short Message Service (SMS)

Short Transmission Unit
(STU)

Slot
Slot Number (SN)

Subchannel Symbol (58S)

Symbol

Sync Pattern

Sync Subchannel Symbol
{SSS)

Talker

Temporary Control Channel

(TCCH)

Traffic Channel
(TCH)

RCR STD-32A

One of four values produced by the AM mapper in a subchannel.
modulator. Each real symbol has two bits of information. This is the
minimal element of information in the M-QAM modulation scheme.

An inbound transmission in a reserved access subslot,

An inbound slot which is reserved for use by a particular mobile
station which has been time synchronized.

An element of the outbound frame which provides information
about the assignment and use of the associated slot,

A service for short messages transmission between users.

A block of 104 RS which appears in inbound random access
bursts.

A logical pair of Inbound and outbound slots which forms a TDM-
duplex path.

A value in the range [0..30,240 - 1] which numbers slots within a
frame,

A complex symbol in one of the four M-QAM subchannels It is
composed of two RSs and 4 bit-information.

A single point in signal space. Each symbol comprises four
subchannel symbols. It is composed of 4 SSs or 8 RSs and has 16

bits information.

A pattern of three symbols that is inserted into the transmitted
streamn to provide time reference.

A single complex symbol in one of the four M-QAM subchannels
used to synthesize the sync pattern.

The mobile station assigned the channel and in the state available for
communication.

A channel used for random access call control signaling on a
channel which is normally reserved access.

A channel assigned by call control for transfer of user data and
voice.
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Amnex-1

Application of AGC Preamble Signal
for Phase Control of a Linearizer

As the digital MCA system adopts the large zone configuration, the interference by a mobile station
locating near the base station to a mobile station locating far from the base station becomes more
significant. Coping with these problems, this standard specification specified the adjacent channel
coupled power as -55 dB or less. To meet this, it is necessary to set the design goal of the radio
equipment design around -60 dB, accordingly a linearizer is considered to be required.

To achieve -60 dB of the adjacent channel power with current technology level, the Cartesian loop
may be the common method to realize. The linearizer needs to operate over all power control range
since non-linear distortion is caused at both large and small amplitude when a power amplifier with
class A or class AB is used for a power ampifier stage.

The problems to implement the Cartecian loop are distortion removal of the detection subsystem and
phase control of the feedback subsystem. Especially when phase control of the feedback subsystem is
imperfect, instability of the linearizer operation due to cross-coupling of I and Q channels and / or
degradation of the linearizer performance due to gain reduction may be resulted even if 6 dB/oct of the
correction factor is applied.

As a mobile station of the digital MCA system transmits a burst, the transmission starts under the
condition phase relation is not controlled, and the transmission signal must meet the adjacent channel
coupled power specification during a burst. One effective method to meet this requirement is to
transmit non-modulated carrier signal at the beginning of the transmission. Once the feedback phase is
aligned while the non-modulated carrier signal is being transmitted, further phase control is considered
not to be required during the successive 15 ms burst transmission.

Consequently, the AGC preamble signal of the mobile station can be used for phase control of such
linearizer.
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o Annex-2

_Campensation Methed of Fading Distortion

On the radio channels of the land mobile communications like the digital MCA system, the envelop of -
the received signals varies significantly due to the fading so that the compensation of the fading
distortion is required when applying the high efficiency multi-level modulation system transrxmtmg
information on the envelop of the signal like the M16QAM to the land mobile communications.

It is the common method to compensate the fading distortion by the followings. " At the 'transﬁlitting
end, the signal is transmitted inserting the known symbols (pi}ot symbols) to measure the fading
distortion into the information symbols permdlcally At the receiving end, the pilot symbols are
extracted from the series of the received symbols, measured the fadmg distortion at pilot symbol
positions, then estimated and compensated the fadmg d1stomon at the mformatzon symbols based on
the measured fadmg dlstoruon ‘

In this system, the pilot symbols are to be inserted periodically to recover the reference phase. The
accuracy 'of the reference phase signal directly affects the bit error rate so that the reference phase
must be recovered precisely even inder the environment the thermal noise and dynamic phase
variation of fading exist. The symbol réte is 4 ksps (kilo symbol per second) and the pilot symbols are
inserted every 8 symbols, accordingly the frequency of the pilot symbols is 500 Hz. By the sampling
theorem, the fading distortion np o 250 Hz can be reproduced premsely if the 1dea1 ﬁiter is used and
thcre isno thermal n01se S o :

There may be the following technical choices in implementing the compensation of the fading
distortion.

1 Processing Order of the Compensation of the Fading Channel and the Matched Filter

The demodulation of the received signal-under the faded environment is composed of the following
processes in order ; detecting the frequency offset and the time domain variation of the reference
vector, removing them from the recelved s1gnal then applymg the matched filter. However, this
method increases the number of: operauons, and the followmg three 31mp11f1ed methods may be
considered as alternatives.

(1) Al the signals(data and pilot‘; symbols) are matched filtered first, so that the reference vectors are
detected from the pllOI symbols then the fading channel is compensated and the received signal
is demodulated. o .

(2) The pilot symbols are matched filtered first to detect the reference vectors (estimation of the
fading channel), the fading channel on which the data symbols are sent is compensated, then the
received signal is matched filtered and demodulated. '

(3) In the method (2), following processes on the pilot symbols are repeated ; matched filtering,

reference vector estimation, and fading channel compensation. Then the received signal is
demodulated.
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The method (1) requires the smallest number of operations so that the sampled data can be
compressed with the real time matched filtering, consequently required memory size gets small.

The method (2) has the processing order of the matched filtering on the data symbols after the fading
channel compensation so that the better bit error rate is expected, compared to the method (1).
However, it requires to store all sampled data within a burst(or slot), accordingly the larger memory
size is required. : : : :

The metho_d (3) requires the iérgest number of opcratioris but the b;_:st peffonnance can be obtained.. _
2 Pilot Signal Interpolation among Subcarriers o

In case of the flat fading, the sigﬁal phase of each subcarrier is affected evenly. It is possible to obtain
same effect as the pilot symbols are arranged with half of the interval, when transmitting the signal
with the pilot symbols arranged as specified in Chapter 4 “Communication Control System” of this
standard at the transmission end, and referring the pilot symbols on the adjacent subcarriers at the
reception end. Consequently the demodulation performarnce under flat fading can be improved.

Howevef, in case of ‘the. fredueﬁby scleéﬁ{re fédihg,.the.phaée correiatioﬁ éxhoﬁg subcarriers degrades
from that of the flat fading. The demodulation performance (even at 2.5 is of R.M.S. deiay spread)
deteriorates, when referrmg the pzlot symbols on other subcarriers as it is. :

One method avoxdmg thiS is to mterpolate/extrapolate thc other two. subcamers by the flI'St order
approximation using a pair of pilot symbols arranged on the outer or inner subcarriers of four
subcarriers on the frequency domain. Consequently, the reference phase of the other two subca.mers
can be presumed. : :

X
| _,,.l 4 .
‘/ § Aﬁrstorder o 'A\" o
et T 0 approx:matmn . T ‘__,\_ o
3 l i O 1 _\\\
Pie : : : 4
E [ | 1
B ! 1 LA
T o ' L
. 5 S R VA P [. : ; l. | 7
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Pilot .Signal'.lhtefpblgt_ion‘on_ the F_fequeﬁc_:y Domain
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