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

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 24.002)
for Radio Resource (RR) management.

Notation "Reserved sub-clause number" is used to indicate which sub-clauses of the specification were moved from this
part of the standard to the other part when this standard was split between RAN and CN parts.

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

These procedures are defined in terms of messages exchanged over the control channels of the radio interface. The
control channels are described in 3GPP TS 44.003.

The structured functions and procedures of this protocol and the relationship with other layers and entities are described
in general termsin 3GPP TS 24.007.

1.1 Scope of the Technical Specification

The procedures currently described in the present document are for radio resource management for circuit-switched and
GPRS services.

3GPP TS 24.010 contains functional procedures for support of supplementary services.
3GPP TS 24.011 contains functional procedures for support of point-to-point short message services.
3GPP TS 44.012 contains functional description of short message - cell broadcast.

3GPP TS 44.060 contains procedures for radio link control and medium access control (RLC/MAC) of packet data
physical channels.

3GPP TS 44.071 contains functional descriptions and procedures for support of location services.
3GPP TS 24.008 contains the procedures for CN protocols.

NOTE: "layer 3" includes the functions and protocols described in this Technical Specification. The terms "data
link layer" and "layer 2" are used interchangeably to refer to the layer immediately below layer 3.

1.2 Application to the interface structures
The layer 3 procedures apply to the interface structures defined in 3GPP TS 44.003. They use the functions and services

provided by layer 2 defined in 3GPP TS 44.005 and 3GPP TS 44.006. 3GPP TS 24.007 gives the general description of
layer 3 including procedures, messages format and error handling.

1.3 Structure of layer 3 procedures

A building block method is used to describe the layer 3 procedures.

The basic building blocks are "elementary procedures’ provided by the protocol control entities of the three sublayers,
i.e. radio resource management, mobility management and connection management sublayer.

Complete layer 3 transactions consist of specific sequences of elementary procedures. The term "structured procedure”
is used for these sequences.

1.4 Test procedures

Test procedures of the GSM radio interface signalling are described in 3GPP TS 51.010 and 3GPP TS 51.02x series.
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1.5 Use of logical channels

The logical control channels are defined in 3GPP TS 45.002. In the following those control channels are considered
which carry signalling information or specific types of user packet information:

i) Broadcast Control CHannel (BCCH): downlink only, used to broadcast Cell specific information;

i) Synchronization CHannel (SCH): downlink only, used to broadcast synchronization and BSS
identification information;

iii) Paging CHannel (PCH): downlink only, used to send page requests to Mobile Stations (M Ss);

iv) Random Access CHannel (RACH): uplink only, used to request a Dedicated Control CHannel;

V) Access Grant CHannel (AGCH): downlink only, used to allocate a Dedicated Control CHannel;

vi) Standal one Dedicated Control CHannel (SDCCH): bi-directional;

vii) Fast Associated Control CHannel (FACCH): bi-directional, associated with a Traffic CHannel;

viii) Slow Associated Control CHannel (SACCH): bi-directional, associated with a SDCCH or a Traffic
CHanndl;

iX) Cdll Broadcast CHannel (CBCH): downlink only used for general (not point to point) short message
information;

X) Notification CHannel (NCH): downlink only, used to notify mobile stations of VBS (V oice Broadcast

Service) callsor VGCS (Voice Group Call Service) calls.

Two service access points are defined on signalling layer 2 which are discriminated by their Service Access Point
Identifiers (SAPI) (see 3GPP TS 44.006):

i) SAPI 0: supports the transfer of signalling information including user-user information;
i) SAPI 3: supports the transfer of user short messages.

Layer 3 selects the service access point, the logical control channel and the mode of operation of layer 2
(acknowledged, unacknowledged or random access, see 3GPP TS 44.005 and 3GPP TS 44.006) as required for each
individual message.

1.6 Overview of control procedures

1.6.1 List of procedures
The following procedures are specified in this Technical Specification:
a) Clause 3 specifies elementary procedures for Radio Resource management:
- system information broadcasting (sub-clause 3.2.2);
- RR connection establishment (sub-clause 3.3):
- entering the dedicated mode: immediate assignment procedure (sub-clause 3.3.1.1);
- paging procedure for RR connection establishment (sub-clause 3.3.2);
- notification procedure (sub-clause 3.3.3).
- Procedures in dedicated mode and in group transmit mode (sub-clause 3.4):
- measurement report procedure (sub-clause 3.4.1.2);
- intracell change of channels (sub-clause 3.4.3);

- intercell change of channels (sub-clause 3.4.4);
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- frequency redefinition procedure (sub-clause 3.4.5);
- channel mode change procedure (sub-clause 3.4.6);
- ciphering mode setting procedure (sub-clause 3.4.7);
- additional channel assignment procedure (sub-clause 3.4.8);
- partia channel release procedure (sub-clause 3.4.9).
- radio resources connection release (sub-clause 3.4.13);
- gpecific RR procedures for voice broadcast channels and voice group call channels (sub-clause 3.4.15);
- application procedures (sub-clause 3.4.21);
- RR procedures on CCCH related to temporary block flow establishment (sub-clause 3.5):
- packet paging procedure using CCCH (sub-clause 3.5.1);
- packet access procedure using CCCH (sub-clause 3.5.2).
- packet downlink assignment procedure using CCCH (sub-clause 3.5.3);
- RR procedures on DCCH related to temporary block flow establishment:
- Assignment to Packet Data Channel procedure (sub-clause 3.4.19);
- Network controlled cell reselection (sub-clause 3.4.20).
- RR procedure on DCCH related to MBMS:
- packet paging procedure for MBMS related to dedicated MBM S natification (sub-clause 3.4.27).
- RR procedures on CCCH related to MBMS:
- packet paging procedure for MBMS notification using CCCH (sub-clause 3.5.1.3);
- packet access procedure for MBMS using CCCH (sub-clause 3.5.4).
- Procedures related to the simultaneous handover of dedicated and packet resources (sub-clause 3.7).

Clause 8 specifies actions to be taken on various error conditions and al so provides rules to ensure compatibility with
future enhancements of the protocol.

1.7 Applicability of implementations

The applicability of procedures of this technical specification for the mobile station is dependent on the services and
functions which are to be supported by a mobile station. For the MS, the Revision level indicating Release 1999 is
linked to the full support of the RR protocol and proceduresin 3GPP TS 44.018 Release 1999.

1.7.1 Voice Group Call Service (VGCS) and Voice Broadcast Service
(VBS)

For mobile stations supporting the VVoice Group Call Service or the Voice Broadcast Service, it is explicitly mentioned
throughout thistechnical specification if a certain procedure is applicable only for such a service and, if necessary, how
mobile stations not supporting such a service shall behave.

For VGCS and VBS, the following possible mobile station implementations exist:
- support of listening to voice broadcast calls (VBS listening);
- support of originating a voice broadcast call (VBS originating);

- support of listening to voice group calls (VGCS listening);
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- support of talking in voice group cals (VGCStalking. This always includes the implementation for VGCS
listening);

- support of originating a voice group call (VGCS originating. This aways includes the implementation for VGCS
talking).

Apart from the explicitly mentioned combinations, all possible combinations are optional and supported by this
technical specification.

A VGCS capable mobile station shall support USIM-based VGCS ciphering.

The related terms are used in this technical specification, if information on these implementation optionsis required.

1.7.2 General Packet Radio Service (GPRS)

For mobile stations supporting the General Packet Radio Service (GPRS), it is explicitly mentioned throughout the
technical specification if a certain procedure is applicable only for such a service and, if necessary, how mobile stations
not supporting such a service shall behave.

A GPRS M S may operate in one of the following M S operation modes, see 3GPP TS 23.060:
- MSoperation mode A;
- MS operation mode B; or
- MSoperation mode C.

The MS operation mode depends on the services that the MSis attached to, i.e., only GPRS or both GPRS and non-
GPRS services, and upon the M S's capabilities to operate GPRS and other GSM services simultaneously. Mobile
stations that are capable to operate GPRS services are referred to as GPRS M Ss.

NOTE: Other GSM technical specifications may refer to the MS operation modes A, B, and C as GPRS class-A
MS, GPRS class-B MS, and GPRS class-C MS.

It should be noted that it is possible that for a GPRS M S, the GMM procedures currently described in the present
document do not support combinations of VGCS, VBS and GPRS. The possible interactions are not studied yet.

1.7.3 Multimedia Broadcast/Multicast Service (MBMS)

For mobile stations supporting the Multimedia Broadcast/M ulticast Service (MBMS) feature, it is explicitly mentioned
throughout the technical specification if a certain procedureis applicable only for such a service and, if necessary, how
mobile stations not supporting such a service shall behave.

The support of dedicated mode MBM S notification is mandatory for mobile stations and optional for networks
supporting the Multimedia Broadcast/Multicast Service (MBMS) feature. The dedicated mode MBMS notification
consists of the Service Information Sending procedure and the MBM S announcement of mobile stations in dedicated
mode.

1.8 Restrictions

Independently of what is stated elsewhere in this and other 3GPP specifications, mobile station support for PBCCH and
PCCCH isoptional for A/Gb-mode of operation. The network shall never enable PBCCH and PCCCH.

2 References

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

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.
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o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.
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2.1 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 apply.

2.1.1 Random values

In anumber of placesin the present document, it is mentioned that some value must take a "random" value, in a given
range, or more generally with some statistical distribution. Such cases interest only the Mobile Station.

It isrequired that there is alow probability that two M Ssin the same conditions (including the case of two MSs of the
same type from the same manufacturer) will choose the same value. Moreover, it isrequired that, if it happens that two
MSsin similar conditions choose the same value, the probability of their choices being identical at the next occasion is
the same as if their first choices had been different.

The meaning of such a specification is that any statistical test for these values, done on a series of similar events, will
obtain aresult statistically compatible with the specified distribution. This shall hold even in the cases where the tests
are conducted with a subset of possible events, with some common parameters. Moreover, basic tests of independence
of the values within the series shall pass.

Data against which correlation with the values shall not be found are the protocol state, or the IMSI, or identities or
other unrelated information broadcast by the network, or the current TDMA frame number.

2.1.2  Vocabulary

The following terms are used in this Technical Specification:

- idle mode: In this mode, the mobile station is not alocated any dedicated channel; it listens to the CCCH and the
BCCH.
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- group receive mode: (only applicable for mobile stations supporting VGCS listening or VBS listening) In this
mode, the mobile station is not allocated a dedicated channel with the network; it listens to the downlink of a
voice broadcast channel or voice group call channel allocated to the cell. Occasionally, the mobile station hasto
listen to the BCCH of the serving cell as defined in 3GPP TS 23.022 and 3GPP TS 45.008. When talker priority
is supported, and the network requires priority talker requeststo be signalled on the RACH, the mobile station
may temporarily |eave the group receive mode, and establish a SDCCH, in order to initiate a priority uplink
request. Once the priority uplink request has been sent, the SDCCH is released and the mobile returns to group
receive mode.

- dedicated mode: In this mode, the mobile station is allocated at |east two dedicated channels, only one of them
being a SACCH.

- group transmit mode: (only applicable for mobile stations supporting VGCS talking) In this mode, one mobile
station of avoice group call is allocated two dedicated channels, one of them being a SACCH. These channels
can be allocated to one mabile station at atime but to different mobile stations during the voice group call.
Additionally, when talker priority is supported by the network, further mobile stations may establish RR
connections on the group channel in order to initiate an uplink access.

- packet idle mode: (only applicable for mobile stations supporting GPRS) In this mode, 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, see 3GPP TS 44.060.

- packet transfer mode: (only applicable for mobile stations supporting GPRS) In this mode, the mobile station is
allocated radio resource on one or more packet data physical channels for the transfer of LLC PDUs.

- dual transfer mode: (only applicable for mobile stations supporting GPRS and DTM) In this mode, the maobile
station is allocated radio resources providing an RR connection and one or more Temporary Block Flow
(3GPP TS 44.060) on one or more physical channels. The allocation of radio resource for the RR connection and
the Temporary Block Flows is co-ordinated by the network to comply with the capabilities of the mobile station
in dual transfer mode.

- main DCCH: In Dedicated mode and group transmit mode, only two channels are used as DCCH, one being a
SACCH, the other being a SDCCH or a FACCH; the SDCCH or FACCH is called here "the main DCCH".

- A channel isactivated if it can be used for transmission, in particular for signalling, at least with Ul frames. On
the SACCH, whenever activated, it must be ensured that a contiguous stream of layer 2 framesis sent.

- A TCH isconnected if circuit mode user data can be transferred. A TCH cannot be connected if it is not
activated. A TCH which is activated but not connected is used only for signalling, i.e. asa DCCH.

- Thedatalink of SAPI 0 onthe main DCCH is called the main signalling link. Any message specified to be sent
on the main signalling link is sent in acknowledged mode except when otherwise specified.

- Theterm "to establish" alink isashort form for "to establish the multiframe mode" on that datalink. Itis
possible to send Ul frames on adata link even if it is not established as soon as the corresponding channel is
activated. Except when otherwise indicated, a data link layer establishment is done without an information field.

- "channel set" isused to identify TCHsthat carry related user information flows, e.g., in amultislot configuration
used to support circuit switched connection(s), which therefore need to be handled together.

- A temporary block flow (TBF) is aphysical connection used by the two RR peer entities to support the uni-
directional transfer of LLC PDUs on packet data physical channels, see 3GPP TS 44.060.

- RLC/MAC block: A RLC/MAC block isthe protocol data unit exchanged between RLC/MAC entities, see
3GPP TS 44.060.

- A GMM context is established when a GPRS attach procedure is successfully completed.
- Network operation mode
The three different network operation modes|, I, and 111 are defined in 3GPP TS 23.060.

The network operation mode shall be indicated as system information. For proper operation, the network
operation mode should be the same in each cell of one routing area.

- GPRS MS operation mode
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The three different GPRS M S operation modes A, B, and C are defined in 3GPP TS 23.060.

- DTM handover is afeature used by the network to command a mobile station to move from its old (source) cell
to anew (target) cell while operating in dual transfer mode and continue the operation of its ongoing circuit
switched service and one or more of its ongoing packet switched servicesin the new cell. The mobile station is
allocated one circuit switched radio resource and packet switched radio resources applicable to the new cell
withinaDTM HANDOVER COMMAND message.

- Downlink Dua Carrier isacapability of the mobile station to receive on two radio frequency channels
simultaneoudly. It isonly applicable for mobiles which support EGPRS.

- CSG Célls Reporting

Refers to the ability of the mobile station to report measurements, CSG-ID and routing parameters of CSG cells
in dedicated mode and dual transfer mode. For UTRAN cells, routing parameters include Cell Identity and
optionally the PLMN-ID.

- Extended Access Barring (EAB) is an optional feature used by the network to control whether or not mobile
stations configured for EAB are allowed to attempt system access (see 3GPP TS 22.011). When EAB isin use
within a given cell a mobile station configured for EAB reads system information to acquire EAB related
information which it uses in conjunction with its Access Class (i.e. asingle valuein therange 0,1, ...9) to
determine if it can attempt a system access.

- Selective Ciphering of Downlink SACCH, when ciphering is started between the network and the mobile station,
refersto:

- the mechanism used by the network in downlink to cipher or not to cipher any given individual SACCH
block selectively according to its content; and accordingly the ability of the mobile station to decode any
given individual SACCH block whether it is ciphered or not. See sub-clause 3.4.7a.

- Network sharing: network sharing is an optional feature that allows different core network operators to connect
to the same shared radio access network (see 3GPP TS 23.251). When network sharing isin use within a given
cell, the network broadcasts within system information the PLMN identities of the PLMNs sharing the cell. A
mobile station supporting network sharing uses thisinformation for its PLMN (re)selection processes and
indicates the selected PLMN to the BSS.

- Common PLM N: when network sharing isin use within a given cell, the Common PLMN refers to the PLMN
of whichthe PLMN ID is broadcast in the SY STEM INFORMATION TYPE 3 and SYSTEM INFORMATION
TY PE 4 messages (as part of the Location Area I dentification). See sub-clauses 9.1.35, 9.1.36 and 3GPP TS
23.251, 3GPP TS 24.008.

- Additional PLM N: when network sharing isin use within agiven cell, an Additional PLMN refersto a PLMN
of whichthe PLMN ID is broadcast in the SY STEM INFORMATION TY PE 22 message (see sub-clause
10.5.2.37n).

- Domain-specific access control: domain-specific access control isan optional feature that allows the network to
send, on a PLMN specific basis, different access control information for the CS and PS domains (see 3GPP TS
22.011). A mobile station supporting domain-specific access control uses this information for its access control
check process. Support of domain-specific access control is possible only if network sharing is supported.

- IP Multimedia Subsystem (IMS)

- The P Multimedia Subsystem comprises all CN elements for provision of IP multimedia services, see 3GPP
TS 23.228[104].

- Single Radio Voice Call Continuity (SRVCC)

- refersto voice call continuity between IMS over PS access and CS access for callsthat are anchored in IMS
when the MSis capable of transmitting/receiving on only one of those access networks at a given time; a
mobile station supporting SRV CC is enhanced for IMS Service Continuity with the additional MS
capabilities described in 3GPP TS 23.216 for SRV CC from E-UTRAN to UTRAN (HSPA) or GERAN or
from UTRAN (HSPA) to E-UTRAN or GERAN or from GERAN to E-UTRAN or UTRAN (HSPA).

SRV CC from GERAN to E-UTRAN or UTRAN (HSPA) is known also as CSto PS SRVCC.

- Extended EARFCNSs
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- refersto extended EARFCN value range (0 ...262143) with EARFCNSs coded over 18 bits. Mobile station
and network support of extended EARFCNSs is mandatory when network sharing is supported; support of
extended EARFCNSsiis optional otherwise.

When network sharing isin use within a given cell, the network shall provide extended EARFCNs within the
SYSTEM INFORMATION TY PE 23 message, if broadcasted in the cell; additionally when extended
EARFCNsisin use within agiven cell, the network may provide at least one EARFCN value > 65535 within
the SYSTEM INFORMATION TY PE 2quater message.

3 Radio Resource management procedures

3.1 Overview/General

3.1.1 General

Radio Resource management procedures include the functions related to the management of the common transmission
resources, e.g. the physical channels and the data link connections on control channels.

The general purpose of Radio Resource procedures is to establish, maintain and release RR connections that allow a

point-to-point dialogue between the network and a mobile station. Thisincludes the cell selection/reselection and the
handover procedures. Moreover, Radio 