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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The present document specifies the procedures used at the radio interface (Reference Point Um, see 3GPP TS 04.02) for
the General Packet Radio Service (GPRS) Medium Access Control /Radio Link Control (MAC/RLC) layer within the
digital cellular telecommunications system (Phase 2+).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the procedures used at the radio interface (Reference Point Um, see 3GPP TS 04.02) for
the General Packet Radio Service (GPRS) Medium Access Control /Radio Link Control (MAC/RLC) layer.

When the notations for "further study” or "FS' or "FFS" are present in the present document they mean that the
indicated text is not a normative portion of the present document.

The present document is applicable to the following GPRS Um functional layers:
- Radio Link Control functions,
- Medium Access Control functions, and
- Physical Link Control functions.

The procedures described in the present document are for the RLC/MAC functions of the GPRS radio interface (Um)
when operating on a Packet Data Channel (PDCH).

ThisETSI TS provides the overall description for RLC/MAC layer functions of the general Packet Radio Service
(GPRS and EGPRYS) radio interface Um. Within this TS the term GPRS refers to GPRS and EGPRS unless explicitly
stated otherwise.

3GPP TS 03.64 contains an overview of the GPRS radio interface (Um).
3GPP TS 04.03 and 3GPP TS 04.04 contains the definition of the control channels used in the present document.

3GPP TS 04.07 contains a description in general terms of the structured functions and procedures of this protocol and
the relationship of this protocol with other layers and entities.

3GPP TS 04.08 contains the definition of GPRS RLC/MAC procedures when operating on the Common Control
Channel (CCCH).

3GPP TS 04.64 contains functional procedures for the Logical Link Control (LLC) layer.
Application to interface structure

The RLC/MAC procedures apply to the interface structures defined in 3GPP TS 04.03. They use the functions and
services provided by layer 1 defined in 3GPP TS 04.04. 3GPP TS 04.07 gives the general description of layer 3
including procedures, messages format and error handling.

Test procedures
Test procedures of the GSM radio interface signalling are described in 3GPP TS 11.10 and 3GPP TS 11.2x series.
Use of logical control channels

The logical control channels are defined in 3GPP TS 05.02. Three similar sets of logical channels are defined. The first
set consists of the logical channels:

- Broadcast Control Channel (BCCH): downlink only, used to broadcast Cell specific information;
- Paging Channel (PCH): downlink only, used to send page requests to Mobile Stations (M Ss);

- Random Access Channel (RACH): uplink only, used to request GPRS resources or a Dedicated Control
Channel;

- Access Grant Channel (AGCH): downlink only, used to allocate GPRS resources or a Dedicated Control
Channel;

- The second set consists of the logical channels:
- Packet Broadcast Control Channel (PBCCH): downlink only, used to broadcast Cell specific information;
- Packet Paging Channel (PPCH): downlink only, used to send page requests to Mobile Stations (M Ss);
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Packet Random Access Channel (PRACH): uplink only, used to request GPRS resources,
Packet Access Grant Channel (PAGCH): downlink only, used to allocate GPRS resources;
Packet Associated Control Channel (PACCH): bi-directional, associated with a Temporary Block Flow (TBF);

Packet Timing advance control channel uplink (PTCCH/U): used to transmit random access burststo alow
estimation of the timing advance for one MSin transfer state;

Packet Timing advance control channel downlink (PTCCH/D): used to transmit timing advance updates for
several MS. One PTCCH/D is paired with several PTCCH/U's.

The third set consists of the logical channels (COMPACT control channels):

COMPACT Packet Broadcast Control Channel (CPBCCH): downlink only, used to broadcast Cell specific
information; This channel is used to broadcast the same pieces of information as the PBCCH, but has a different
physical structure (see 3GPP TS 05.02); In the remainder of this specification PBCCH shall be interpreted as
PBCCH and CPBCCH unless specifically mentioned to be otherwise;

COMPACT Packet Paging Channel (CPPCH): downlink only, used to send page reguests to Mobile Stations
(MSs) on aCOMPACT control channel; In the remainder of this specification PPCH shall be interpreted as
PPCH and CPPCH unless specifically mentioned to be otherwise;

COMPACT Packet Random Access Channel (CPRACH): uplink only, used to request GPRS resources on a
COMPACT control channel; In the remainder of this specification PRACH shall be interpreted as PRACH and
CPRACH unless specifically mentioned to be otherwise;

COMPACT Packet Access Grant Channel (CPAGCH): downlink only, used to allocate GPRS resources on a
COMPACT control channel; In the remainder of this specification PAGCH shall be interpreted as PAGCH and
CPAGCH unless specifically mentioned to be otherwise;

Packet Associated Control Channel (PACCH): see above;
Packet Timing advance control channel uplink (PTCCH/U): see above;

Packet Timing advance control channel downlink (PTCCH/D): see above.

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

[1]
[2]
(3]
[4]
(5]

6]

References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

3GPP TS 01.04: "Abbreviations and acronyms".

3GPP TS 02.60: "Stage 1 Service Description of the General Packet Radio Service (GPRS)".
3GPP TS 03.03: "Numbering, addressing and identification™.

3GPP TS 03.13: "Discontinuous Reception (DRX) in the GSM system".

3GPP TS 03.64: "General Packet Radio Service (GPRS);Overall description of GPRS radio
Interface; Stage 2".

3GPP TS 04.02: "GSM Public Land Mobile Network (PLMN) access reference configuration”.
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[7] 3GPP TS 04.03: "Mohile Station - Base Station System (M S - BSS) interface Channel structures

8]

and access capabilities’.

3GPP TS 04.04:

"Layer 1 General requirements’.

[9] 3GPP TS 04.05: "DataLink (DL) layer General aspects’.
[10] 3GPP TS 04.07: "Mobile radio interface signalling layer 3 General aspects'.
[11] 3GPP TS 04.08: "Mobile radio interface layer 3 specification”.
[12] 3GPP TS 04.64: "General Packet Radio Service (GPRS); Logical Link Control (LLC)".
[13] 3GPP TS 05.02: "Multiplexing and multiple access on the radio path”.
[14] 3GPP TS 05.03: "Channel coding".
[15] 3GPP TS 05.08: "Radio subsystem link control".
[16] 3GPP TS 05.10: " Radio subsystem synchronisation”.
[17] 3GPP TS 11.10: "Mobile Station (MS) conformity specification”.
[18] 3GPP TS 11.21: "The GSM Base Station System (BSS) equipment specification".
[19] 3G TS 23.060: "General Packet Radio Service (GPRS); Service Description.”
[20] 3G TS24.008: "Universal Mobile Telecommunications System; Mobile radio interface layer 3
specification.”
3 Definitions and abbreviations

Abbreviations used in the present document are listed in 3GPP TS 01.04 and 3GPP TS 02.60.

3.1 Vocabulary

The following terms are used in this Technical Specification:
Block period: A block period is the sequence of four timeslots on a PDCH used to convey one radio block.

Dual transfer mode: In dual transfer mode, the mobile station is allocated radio resources providing an RR connection
(8GPP TS 04.18) and a Temporary Block Flow on one or more packet data physical channels. The alocation of radio
resource for the RR connection and the Temporary Block Flow is co-ordinated by the network in agreement with the
capabilities of the mobile station in dual transfer mode.

EGPRS: Enhanced GPRS, enables higher data rates through usage of 8PSK modulation in addition to GMSK. EGPRS
also enables Incremental Redundancy operation.

EGPRS TBF mode: refersto a TBF utilising the EGPRS enhancements, e.g. 8PSK modulation and Incremental
Redundancy operation.

GPRS multislot class: The term GPRS multisiot class refers to the different mobile station capabilities to transmit and
receive on different combinations of multiple PDCHs. The multisiot classes are defined in 3GPP TS 05.02. Note that
the mobile station may indicate different multislot classes for circuit mode services and for GPRS (see 3GPP TS 04.08).
Different multislot class mobile stations are capabl e of supporting different medium access modes (see sub-clause
5.2.4).

GPRS TBF mode: refersto a TBF not utilising the EGPRS enhancements, e.g. 8PSK modulation and Incremental
Redundancy operation.

IR: Incremental redundancy, enables higher data rates through combining information from different transmissions of
RLC data blocks when decoding. Also known as Hybrid Type Il/111 ARQ.
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M CS: Modulation and Coding Scheme.

Packet flow context: Packet Flow Context (PFC) procedures are described in 3G TS 23.060. A Packet Flow Identifier
(PFI) is used to identify a PFC.

Packet idle mode: In packet idle mode, the mobile station is prepared to transfer LLC PDUs on packet data physical
channels (see sub-clause 5.3). The mobile station is not allocated any radio resource on a packet data physical channel;
it listens to the PBCCH and PCCCH or, if those are not provided by the network, to the BCCH and the CCCH,;

Packet transfer mode: In packet transfer mode, the mobile station is prepared to transfer LLC PDUs on packet data
physical channels (see sub-clause 5.4). The mobile station is allocated radio resource on one or more packet data
physical channels for the transfer of LLC PDUs.

Radio block: A radio block is the sequence of four normal bursts carrying one RLC/MAC protocol data units (see
3GPP TS 04.04). (The one exception isaradio block occasionally used on PACCH consisting of a sequence of four
access bursts, each carrying arepetition of one short RLC/MAC block.)

Random values: In anumber of placesin this Technical Specification, it is mentioned that some value must take a
"random" value, in a given range, or more generally with some statistical distribution. For such random values refer to
3GPP TS 04.08.

RLC/MAC block: A RLC/MAC block isthe protocol data unit exchanged between RLC/MAC entities (see clause 10
and 3GPP TS 04.04).

RLC/MAC control block: A RLC/MAC control block is the part of a RLC/MAC block carrying a control message
between RLC/MAC entities (see sub-clause 10.3).

RR connection: An RR connectionis aphysical connection established between a mobile station and the network to
support the upper layers exchange of information flows. An RR connection is maintained and released by the two peer
entities.

RLC data block: A RLC data block isthe part of aRLC/MAC block carrying user data or upper layers' signalling data
(see sub-clause 10.2).

TBF abort: Theterm "abort" as applied to TBF is used when the TBF is abruptly stopped without using the Release of
TBF procedures defined in clause 9.

TBF release: Theterm "release” as applied to TBF is used when the TBF is stopped using one of the Release of TBF
procedures defined in clause 9.

Temporary Block Flow (TBF): A Temporary Block Flow (TBF) isaphysical connection used by the two RR peer
entities to support the unidirectional transfer of LLC PDUs on packet data physical channels (see sub-clause 5.2.1).

Timer Expiry: A started timer has run the time specified.

Timer Restart: A timer that may already be running is stopped and then started again to run the time specified.
Timer Start: A timer is started to run the time specified.

Timer Stop: A started timer is stopped and its value is then undefined.

Uplink State Flag (USF): The Uplink State Flag (USF) is used on PDCH channel(s) to allow multiplexing of uplink
Radio blocks from different mobile stations (see sub-clause 5.2.3, clause 10 and 3GPP TS 05.02).

4 Layered overview of radio interface

The Radio Resource sublayer provides the functions necessary for
- Radio Resource (RR) management of packet data physical channels (PDCHSs); and
- Radio Link Control and Medium Access Control (RLC/MAC) on packet data physical channels.

As shown in Figure 4.1, the RR sublayer provides services to the MM and LL C sublayers. The RR sublayer utilises the
services of the Data Link layer (signalling layer 2) and the Physical Link layer. The packet logical channels PBCCH,
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PCCCH (including PPCH, PAGCH and PRACH), PACCH and PDTCH, are multiplexed onto the packet data physical
channels on a per radio block basis.

! I
|
| MM sublayer !
L I
CoT T T
|
! LLC sublayer !
: . L _____ !
RR-SAP. GMMRR-SAP. GRR-SAP.
Y Y Y
RR sublayer | |
RR management
non-RR| RR upper layers
=) RR PDUs
RLC/MAC
PCCCH PDTCH
/\ /\ PBCCH PACCH
SAPI 0 SAPI 3
] — - >
RACH PCH|SDCCH FACCH SACCH
BCCH AGCH SACCH SDCCH
- T T T T T e |
| Data Link layer (signalling layer 2) i
|
b o o 1
: E >
. PDCH

Figure 4.1: Protocol architecture of Radio Resource (RR) sublayer and RLC/MAC function

4.1 Layer services

The RR sublayer provides services for the transfer of upper layer PDUs using a shared medium between multiple
mobile stations and the network. Direct communication is only possible between the network and one or more mobile
stations. The RLC/MAC function supports two modes of operation:

- unacknowledged operation; and
- acknowledged operation.

The RR sublayer further provides services for the paging of mobile stations.

4.2 Layer functions

The RLC function defines the procedures for segmentation and reassemble of LLC PDUsinto RLC/MAC blocks and,
in RLC acknowledged mode of operation, for the Backward Error Correction (BEC) procedures enabling the selective
retransmission of unsuccessfully delivered RLC/MAC blocks. In RLC acknowledged mode of operation, the RLC
function preserves the order of higher layer PDUs provided to it.

The RLC function provides also link adaptation.
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In EGPRS in RLC acknowledged mode of operation, the RLC function may provide Incremental Redundancy (IR).

The MAC function defines the procedures that enable multiple mobile stations to share a common transmission
medium, which may consist of several physical channels. The function may allow a mobile station to use several
physical channelsin parallel, i.e. use several timeslots within the TDMA frame.

For the mobile station originating access, the MAC function provides the procedures, including the contention
resolution procedures, for the arbitration between multiple mobile stations simultaneously attempting to access the
shared transmission medium.

For the mobile station terminating access, the MAC function provides the procedures for queuing and scheduling of
access attempts.

4.3 Service primitives

Information flow between layersis performed by the use of Service Primitives. Service Access Points (SAP) and their
corresponding Service Primitives for the RR sublayer are defined in 3GPP TS 04.07.

4.4 Services required from lower layers

The RLC/MAC function uses the services provided by the physical link layer as defined in 3GPP TS 04.04.

The RR sublayer may use the services provided by the data link layer as defined in 3GPP TS 04.05. Moreover, the RR
sublayer directly uses services provided by the physical layer such as BCCH searching, as defined in 3GPP TS 04.04.

5 Introduction to the Medium Access Control (MAC)
procedures
5.1 General

The Medium Access Control procedures include the functions related to the management of the shared transmission
resources, e.g. the packet data physical channels and the radio link connections on packet data physical channels.

The Medium Access Control procedures support the provision of Temporary Block Flows (TBFs) that allow the point-
to-point transfer of signalling and user data within a cell between the network and a mobile station.

Moreover, the Medium Access Control procedures include the procedures for reception of PBCCH and PCCCH, which
permits autonomous cell resel ection performed by the mobile station (see 3GPP TS 05.08).

5.2 Multiplexing principles

5.2.1 Temporary Block Flow

A Temporary Block Flow (TBF) isaphysical connection used by the two RR entities to support the unidirectional
transfer of LLC PDUs on packet data physical channels. The TBF is allocated radio resource on one or more PDCHs
and comprises a number of RLC/MAC blocks carrying one or more LLC PDUs. A TBF istemporary and is maintained
only for the duration of the data transfer (i.e. until there are no more RLC/MAC blocksto be transmitted and, in RLC
acknowledged mode, all of the transmitted RL C/MAC blocks have been successfully acknowledged by the receiving
entity).

A TBF may operate in either GPRS or EGPRS TBF mode. The network sets the TBF mode in the
PACKET UPLINK ASSIGNMENT, PACKET DOWNLINK ASSIGNMENT, or IMMEDIATE ASSIGNMENT
message. The EGPRS mode is only supported by EGPRS capable M Ss.

If an MSisassigned concurrent TBFs, these shall be in the same TBF mode.
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5.2.2  Temporary Flow Identity

Each TBF is assigned a Temporary Flow Identity (TFI) by the network. The mobile station shall assume that the TFI
value is unique among concurrent TBFs in the same direction (uplink or downlink) on all PDCHs used for the TBF. The
same TFI value may be used concurrently for TBFs on other PDCHs in the same direction and for TBFsin the opposite
direction.

An RLC/MAC block associated with a certain TBF shall comprisea TFIl. The TBF isidentified by the TFI together
with, in case of aRLC data block, the direction (uplink or downlink) in which the RLC data block is sent; and in case of
aRLC/MAC control message, the direction in which the RLC/MAC control message is sent and the message type.

Global_TFI is used to unambiguously identify the mobile station during packet transfer mode in an uplink or downlink
RLC/MAC control message. If present, the Global TFI addresses the MS using either the uplink TFI or downlink TFI of
the MS. Which TFI isused is at the discretion of the sender except where explicitly defined by procedure.

5.2.3 Uplink State Flag

An Uplink State Flag (USF) isincluded in the header of each RLC/MAC block on adownlink PDCH, as specified in
clause 10. It may be used by the network to control the multiplexing of different mobile stations on uplink PDCH. The
use of USF is further specified in 3GPP TS 05.02.

5.2.4 Medium Access modes
Three medium access modes are supported:

- Dynamic Allocation, characterised by that the mobile station detecting an assigned USF value for each assigned
PDCH and block or group of four blocks that it is allowed to transmit on that PDCH (see sub-clause 8.1.1.1);

- Extended Dynamic Allocation characterised by the mobile station detecting an assigned USF value for any
assigned PDCH allowing the mobile station to transmit on that PDCH and all higher numbered assigned PDCHs
in the same block or group of four blocks (see sub-clause 8.1.1.2);

- Fixed Allocation characterised by fixed allocation of radio blocks and PDCHs in the assignment message
without an assigned USF (see sub-clause 8.1.1.3). Fixed Allocation may operate in half duplex mode,
characterised by that downlink and uplink TBF are not active at the same time. Half duplex mode is only
applicable for multislot classes 19 to 29; and

- Exclusive Allocation, characterised by the mobile station being granted the exclusive right to transmit on each
assigned PDCH for the duration of an uplink TBF (see sub-clause 8.1.1.3a). Exclusive allocation is applicable
only in dual transfer mode.

Either the Dynamic Allocation medium access mode or Fixed Allocation medium access mode shall be supported by all
networks that support GPRS. The support of Extended Dynamic Allocation is optional for the network.

The Dynamic Allocation and Fixed Allocation modes shall be supported in al mobile stations. The support of Extended
Dynamic Allocation is mandatory for mobile stations of multislot classes 22, 24, 25 and 27. The support of Extended
Dynamic Allocation for mobile stations of all other multislot classes are optional and shall be indicated in the M S Radio
Access Capability.

The support of exclusive alocation is conditional. A network or a mobile station that supports the dual transfer mode
shall support the exclusive alocation. The exclusive allocation shall be used in dual transfer mode during single slot
operation (i.e., a half-rate TCH combined with a half-rate PDCH).

In dual transfer mode and multisiot operation (i.e., afull-rate or half-rate TCH combined with one or more full-rate
PDCH), the use of exclusive allocation is optional. The exclusive allocation shall be used on the full-rate PDCH, if the
mobile station indicates in the classmark information sent to the network that exclusive alocation is required in dual
transfer mode. If the mobile station does not give such indication, exclusive allocation shall not be used on afull-rate
PDCH.

The network shall ensure that the medium access mode and the resource allocation used for a mobile station is
compatible with the multislot class of the mobile station (the MS classes of multislot capability are defined in
3GPPTS05.02).
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NOTE: Different multislot classes may apply for a certain mobile station in packet transfer mode and in dual
transfer mode, respectively.

In the case of adownlink transfer, the term medium access mode refers to the measurement time scheduling, for the M S
to perform neighbour cell power measurements (see sub-clause 8.1.2.7).

5.2.4a Multiplexing of GPRS and EGPRS mobile stations

GPRS and EGPRS mobile stations can be multiplexed dynamically on the same PDCH.

If dynamic or extended dynamic allocation is used, a mobile station in GPRS TBF mode shall be able to detect the USF
that assigns the uplink to that mobile station. The network shall use GMSK modulation, i.e. either CS-1to CS-4 or
MCS-1to MCS-4, in those blocks. The other blocks may use 8PSK modulation. A mobile station in EGPRS TBF mode
shall be able to detect the USF that assigns the uplink to that mobile station. The network may use either GMSK
modulation or 8-PSK modulation, i.e. CS-1 to CS-4, MCS-1 to MCS-4 or MCS-5 to MCS-9 in those blocks.

NOTE 1. The stealing bitsin the EGPRS GMSK blocks are set to indicate CS-4. The coding and interleaving of the
USF isdone as defined for CS-4. That leads to:

1) A GPRS mobile station is able to detect the USF in EGPRS GM SK blocks. The risk that the rest of the
block will be misinterpreted as valid information is low.

2) An EGPRS mobile station cannot differentiate CS-4 blocks from EGPRS GM SK blocks by decoding the
stealing bits only. However, an EGPRS mobile station in EGPRS TBF mode needs only to decode GM SK
blocks assuming either of MCS-1 to MCS-4, in order to determine if they were aimed for it.

If fixed allocation is used, uplink blocks of the PDCH are reserved for only one mobile station at atime. Using fixed
allocation, there is no particular restriction for the multiplexing of GPRS and EGPRS mobile stations on the same
PDCH.

NOTE 2: Due to mobile station synchronisation reasons, special requirements apply for the scheduling, the
modulation and coding scheme and the output power of blocks that are transmitted to a mobile station
with an active uplink or downlink TBF, see 3GPP TS 05.08.

5.3 Packet idle mode

In packet idle mode no temporary block flow (TBF) exists.

In packet idle mode, the mobile station monitors the relevant paging subchannels on PCCCH, if such is present in the
cell. If aPCCCH is not present in the cell, the maobile station monitors the relevant paging subchannels on CCCH.

In packet idle mode, upper layers may require the transfer of a LLC PDU, which implicitly triggers the establishment of
a TBF and the transition to packet transfer mode.

In packet idle mode, upper layers may require the establishment of an RR connection. When the mobile station enters
dedicated mode (see 3GPP TS 04.18), it may |leave the packet idle mode, if the mobile station limitations make it unable
to handle the RR connection and the procedures in packet idle mode simultaneously.

5.4 Packet transfer mode

In packet transfer mode, the mobile station is allocated radio resource providing a TBF for a physical point-to-point
connection on one or more packet data physical channels for the unidirectional transfer of LLC PDUs between the
network and the mobile station. Successive transfer of one or more LLC PDUs s possible. Concurrent TBFs may be
established in opposite directions. The RR sublayer provides the following services:

- transfer of LLC PDUsin RLC acknowledged mode;
- transfer of LLC PDUsin RLC unacknowledged mode.

When atransfer of LLC PDUs terminates, in either downlink or uplink direction, the corresponding TBF isreleased. In
packet transfer mode, when all TBFs have been released, in downlink and uplink direction, the mobile station returns to
packet idle mode.
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In packet transfer mode, upper layers may require the establishment of an RR connection. When the mobile station
enters dedicated mode (see 3GPP TS 04.18), it may abort all ongoing TBFs and |eave the packet transfer mode, if the
mobile station limitations make it unable to handle the RR connection and the procedures in packet transfer mode
simultaneously.

5.4a Dual transfer mode

In dual transfer mode, the mobile station is allocated radio resources providing an RR connection on a dedicated traffic
channel and a TBF on one or more packet data physical channels. The allocation of radio resources for the RR
connection and the TBF is co-ordinated by the network, in agreement with the capabilities of the mobile station in dual
transfer mode.

Successive transfer of one or more LLC PDUsis possible. Concurrent TBFs may be established in opposite directions.
The transfer of LLC PDUsin RLC acknowledged or RLC unacknowledged mode is provided.

When atransfer of LLC PDUs terminates, in either downlink or uplink direction, the corresponding TBF isreleased. In
dual transfer mode, when all TBFs have been released, in downlink and uplink directions, the mobile station enters
dedicated mode.

In dual transfer mode, at the release of the RR connection, the mobile station aborts all ongoing TBFs and enters packet
idle mode.

5.5 General procedures in packet idle and packet transfer
modes

Unless explicitly stated, the requirementsin this sub-clause (5.5 and sub-clauses) apply only in packet idle mode and in
packet transfer mode, neither in dedicated mode nor in dual transfer mode.

551 Mobile station side

The mobile station in either packet idle or packet transfer modes shall monitor the system information broadcast in the
cell.

In packet idle mode, the mobile station shall monitor the radio blocks on PCCCH or CCCH, as defined in sub-clauses
5.5.1.5 and 5.5.1.6. The determination of the paging group for the mobile station is defined in 3GPP TS 05.02.
5.5.1.1 Cell reselection

Cell reselection in packet idle and packet transfer modesis specified in 3GPP TS 05.08. The RR entity on the mobile
station side indicates to the upper layers the availability of a cell and a cell change when decided by the RR sublayer.
Upper layers are advised of system information broadcast in the cell when a new cell has been selected, or when a
relevant part of thisinformation changes.

When the mobile station resel ects cell, the support of GPRS in the target cell isindicated in system information sent on
BCCH, see 3GPP TS 04.08. If the mobile station has received a PBCCH description for the target cell, it shall assume
that GPRS is supported, without further receiving system information on BCCH.

NOTE: A PBCCH description for the target cell may be received in the packet system information (neighbour
cell information in PSI3 and 3bis) in the old serving cell, or in aBCCH message (SI13) in the target cell.

If acell supports GPRS, the mobile station may perform packet access. If acell does not support GPRS, the mobile
station is not allowed to perform packet access.

When a cell reselection is determined by the mobile station or ordered by the network, the mobile station may continue
its operation in packet idle or in packet transfer mode in the old serving cell, while acquiring certain system information
for the target cell.

The operation in the old cell shall be aborted when one of the following conditions are met:

- the mobile station starts to receive information on PBCCH in the target cell;
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- the mobile station has received the Sl 13 message (see 3GPP TS 04.08) and there is no PBCCH present in the
target cell; or

- thecriteriafor camping on the old cell are no longer fulfilled (see 3GPP TS 05.08).

If PBCCH is present in the target cell, the mobile station shall delay the start of receiving information on PBCCH until
the first occurrence of PSI1 in block BO. If the reception of PSI1 or PSI2 messages fails (see 5.5.1.2) the mobile station
may re-establish and continue its operation in the old cell, until the next occurrence of PSI1 in block BO.

While the operation is maintained in the old cell, the mobile station may suspend its TBF(s) or suspend the monitoring
of radio blocks on PCCCH and CCCH, in order to receive necessary information on BCCH in the target cell. Such
suspension may be required in both packet idle and packet transfer modes. It is performed without notification to the
network.

Suspension of the operation in the old cell for this purpose is allowed during the time required, for each message and
according to the mobile station's multislot class, to receive the required messages on BCCH in the target cell. The
alowable suspension of an uplink TBF may be extended with one block period, in case of dynamic or extended
dynamic allocation, if the mobile station is unable to receive the corresponding USF due to the suspension of downlink
operation.

When the conditions are fulfilled to switch to the new cell, the mobile station shall abort any TBF in progress by
immediately ceasing to decode the downlink, ceasing to transmit on the uplink, stopping al RLC/MAC timers except
for timers related to measurement reporting. The mobile station shall then switch to the identified specified new cell and
shall obey the relevant RLC/MAC procedures on this new cell.

Under no circumstances, operationsin the old cell shall be continued more than 5 seconds after a cell reselection has
been determined.

55.1.1b Release of RR connection

5.5.1.1b.1 General

After the release of an RR connection (see 3GPP TS 04.18, Normal release procedure and Abnormal cases), if the
mobile station during the RR connection is unable to monitor the system information broadcast on BCCH or PBCCH
(i.e,, GPRS class B or GPRS class A mode of operation using DTM), the mobile station shall acquire the system
information broadcast in the serving cell. The acquisition of system information shall be performed according to the
requirements in sub-clause 5.5.1.2 (PBCCH present in the cell) or sub-clause 5.5.1.3 (PBCCH not present in the cell).
The mobile station shall not attempt a packet access or accept a packet downlink assignment before those requirements
arefulfilled.

The following exceptions, stated in sub-clauses 5.5.1.1b.2 t0 5.5.1.1b.4, may apply.

5.5.1.1b.2 Continuation of PBCCH information

At the establishment of an RR connection and if PBCCH is present in the cell, the mobile station may keep the PS|
messages received on PBCCH before the RR connection establishment. If the RR connection is released in the same
serving cell within 30 seconds after the PSI1 message was last received, the mobile station may resume the supervision
of PBCCH_CHANGE_MARK and update of PBCCH information, defined in sub-clause 5.5.1.2.1, and need not to
initiate a complete acquisition of PBCCH information, as specified in sub-clause 5.5.1.2.

5.5.1.1b.3 Continuation of BCCH information

At the establishment of an RR connection and if PBCCH is not present in the cell, the mobile station may keep the Sl
messages received on BCCH before the RR connection establishment. If the RR connection isreleased in the same
serving cell within 30 seconds after the SI13 (or PSI13) message was last received, the mobile station may resume the
supervision of BCCH_CHANGE_MARK and update of BCCH information, defined in sub-clause 5.5.1.3.1, and need
not to initiate a complete acquisition of BCCH information, as specified in sub-clause 5.5.1.3.

5.5.1.1b.4 Receipt of PSI14 message in dual transfer mode

In dual transfer mode, the mobile station may receive the PSI14 message on PACCH in the serving cell. If the RR
connection is released in the same serving cell within 30 seconds after the PSI 14 message was last received, the mobile
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station may use the PSI 14 message as a substitute for the SI13 message after the release of the RR connection, until the
S113 message has been received or the maobile station starts to receive information on PBCCH.

The presence of aPBCCH in the cell isindicated by a PBCCH description in the PSI 14 message. If the message does
not contain the PBCCH description, the mobile station shall assume that PBCCH is not present in the cell.

After the release of the RR connection and if PBCCH is present in the cell, the mobile station shall perform acomplete
acquisition of PBCCH information, as defined in sub-clause 5.5.1.2.

After the release of the RR connection and if PBCCH is not present in the cell, the mobile station shall perform a
complete acquisition of BCCH information, as defined in sub-clause 5.5.1.3. The mobile station shall attempt to receive
the SI13 (or PSI13) message within 30 seconds after the last receipt of the PSI14 message.

5.5.1.2  System information on PBCCH

If PBCCH is present in the serving cell, the mobile station shall receive the PACKET SYSTEM INFORMATION (PSl)
messages broadcast on PBCCH. The parameters determining the schedule of PSI messages on PBCCH are provided in
the PSI1 message.

When anew cell has been selected where PBCCH is present, the mobile station shall perform a complete acquisition of
PBCCH messages (see 5.5.1.4). The mobile station shall not perform packet access in the selected cell, or enter the
packet transfer mode, until it has:

- acquired the PACKET SYSTEM INFORMATION TYPE 1 (PSI1) message;
- acquired aconsistent set of PSI2 messages; and
- made at least one attempt to receive the complete set of PSI messages on PBCCH.

Asan option, if the network supports the PACKET PSI STATUS message, the mobile station may perform packet
access, and enter packet transfer mode, as soon as the PSI1 message and a consistent set of PSI2 messages have been
received. In this case, the mobile station shall implement the request for acquisition of system information (see
55.1.4.3).

When the PSI 1 message has been received, the mobile station shall supervise the PBCCH_CHANGE_MARK and
perform update of PBCCH information as specified in 5.5.1.2.1. In addition, while camping on a cell, the mobile station
shall take into account any PSI message that may be received on PCCCH and PACCH.

Once that the mobile station starts to acquire the information on PBCCH, the information sent to a mobile station in
RLC/MAC control messages shall be independent of the information provided on the BCCH. If the mobile station
receives information in an RLC/MAC control message that depends on the BCCH information, the behaviour of the
mobile station is not specified.

55.1.2.1 Supervision of PBCCH_CHANGE_MARK and update of PBCCH information

While camping on a cell where PBCCH is present, the mobile station shall attempt to receive the PSI1 message at least
every 30 seconds. The mobile station shall then take into account any occurrence of the PSI1 message that may be
received on PACCH during packet transfer mode or on PCCCH during periods in packet idle mode. If the PSI1
message is not received, the mobile station shall attempt to receive this message on PBCCH during periods in packet
idle mode.

If the mobile station has not received the PSI 1 message within the last 30 seconds, it shall attempt to receive the PSI 1
message each timeiit is scheduled on PBCCH. Such attempts shall be made during both packet idle and packet transfer
modes. A mobile station in packet transfer mode may suspend its TBF for this purpose (see 5.5.1.4.2).

The PSI 1 message contains the PBCCH_CHANGE_MARK and PSI_CHANGE_FIELD parameters. The mobile station
shall store the value of the last PBCCH_CHANGE_MARK received.

If the mobile station receivesaPBCCH_CHANGE_MARK and detect that the val ue has been incremented by one unit,
compared to the previous value, the mobile station shall perform a partial acquisition of PBCCH information. The
information that shall be received is determined by the PSI_CHANGE_FIELD parameter:

- If the PSI_CHANGE_FIELD parameter indicates an update of a specific type or specific types of PSI messages,
the mobile station shall receive at least one instance of each of the indicated type(s) of PSI messages.
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- If the PSI_CHANGE_FIELD parameter indicates an update of an unspecified type or types of PSI messages, the
mobile station shall receive at |east one message instance within each consistent set of PSI messages on PBCCH.
It shall aso receive al PSI messages on PBCCH not belonging to a consistent set.

- If the PSI_CHANGE_FIELD parameter indicates an update of an unknown type of PSI message, the mobile
station is not required to receive any PBCCH information.

When a PSI message is received, the mobile station shall consider the PSI change mark value, if such isreceived in the
message and take appropriate action (see 5.5.1.4.1).

Whenever the mobile station receivesa PBCCH_CHANGE_MARK and detects that the value has been incremented by
more than one unit, compared to the previous val ue, the mobile station shall perform a complete acquisition of PBCCH
messages (see 5.5.1.4).

55.1.2.2 Replacement of PBCCH

The mobile station may receive a PSI 1 message indicating that PBCCH is being deactivated in the cell. Moreover, the
mobile station may receive a PSI13 message on PACCH or PCCCH providing a different PBCCH description than the
one currently being used, or a PSI13 message indicating that PBCCH is not present in the cell.

If the mobile station detects that PBCCH is being deactivated in the cell, or receives an indication that PBCCH is no
longer present in the cell, it shall attempt to receive the Sl 13 message on BCCH. For this purpose, the mobile station
may suspend its operation in packet idle and packet transfer modes (see 5.5.1.4.2). When the SI13 has been received,
further action depends on the contents of the SI13 message:

If the SI13 message contains a PBCCH description, the mobile station shall perform a complete acquisition of PBCCH
messages using the indicated PBCCH (see 5.5.1.4).

If the SI13 message does not contain a PBCCH description, the mobile station shall perform a complete acquisition of
BCCH messages.

If the mobile station receives a PS| 13 message with a PBCCH description different from that currently being used, the
mobile station shall perform a complete acquisition of PBCCH messages using the new PBCCH.

5.5.1.2.3 PSI1 reception failure

If the mobile station has not received the PSI1 message within the last 60 seconds, a PSI 1 reception failure has
occurred. A PSI1 reception failure shall result in a cell reselection.

5.5.1.3  System information on BCCH

The presence of a PBCCH in the cell isindicated by a PBCCH description in the SI13 message on BCCH. If the mobile
station receives a Sl 13 message without a PBCCH description, it shall assume that PBCCH is not present in the cell. If
PBCCH is not present in the serving cell, the mobile station shall receive the SY STEM INFORMATION (SI) messages
broadcast on BCCH.

When anew cell has been selected where PBCCH is not present, the mobile station shall perform a complete
acquisition of BCCH messages (see 5.5.1.4). The mobile station shall not perform packet accessin the selected cell, or
enter the packet transfer mode, until it has:

- acquired the SYSTEM INFORMATION TYPE 3 (SI3), SI13 and, if present, SI1 messages;

- made at least one attempt to receive other SI messages that may be scheduled within one TC cycle on BCCH
(see 3GPP TS 05.02).

When the Sl 13 message has been received, the mobile station shall supervise the BCCH_CHANGE_MARK and
perform update of BCCH information.

5.5.1.3.1 Supervision of BCCH_CHANGE_MARK and update of BCCH information

While camping on a cell where PBCCH is not present, the mobile station shall attempt to receive the Sl 13 or the PSI 13
message at least every 30 seconds. The mobile station shall then take into account any occurrence of the PSI13 message
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that may be received on PACCH during packet transfer mode. If PSI13 is not received, the mobile station shall attempt
to receive the Sl 13 message on BCCH during periods in packet idle mode.

If the mobile station has received neither the SI 13 nor the PSI13 message within the last 30 seconds, it shall attempt to
receive the SI13 message each timeit is scheduled on BCCH. Such attempts shall be made during both packet idle and
packet transfer modes. A mobile station in packet transfer mode may suspend its TBF for this purpose (see 5.5.1.4.2).

The SI13 and PSI 13 messages contain the BCCH_CHANGE_MARK and SI_CHANGE_FIELD parameters. When
camped on a cell where PBCCH is not present, the mobile station shall store the value of the last
BCCH_CHANGE_MARK received. In that case, if the mobile station detects that the value has been incremented by
one unit, compared to the previous value, the mobile station shall perform a partial acquisition of BCCH information.
Theinformation that shall be received is determined by the SI_ CHANGE_FIELD parameter:

- If the SI_CHANGE_FIELD parameter indicates an update of a specific type or specific types of SI messages, the
mobile station shall receive at least one instance of each of the indicated type(s) of SI messages.

- If the SI_CHANGE_FIELD parameter indicates an update of an unspecified type or types of SI messages, the
mobile station shall receive at |east one message instance within each consistent set of SI me