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**************************  First change  ***************************
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 terms in 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.

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;

ii)
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 (MSs);

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)
Standalone 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 CHannel;

ix)
Cell 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 (Voice Broadcast Service) calls or 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;

ii)
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);

-
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);

-
partial channel release procedure (sub-clause 3.4.9).

-
radio resources connection release (sub-clause 3.4.13);

-
specific 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 MBMS notification (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 also 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 procedures in 3GPP TS 44.018 Release 1999.

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

For mobile stations supporting the Voice Group Call Service or the Voice Broadcast Service, it is explicitly mentioned throughout this 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.

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);

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

-
support of originating a voice group call (VGCS originating. This always 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 options is 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 MS may operate in one of the following MS operation modes, see 3GPP TS 23.060:

-
MS operation mode A;

-
MS operation mode B; or

-
MS operation mode C.

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

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 MS, 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/Multicast Service (MBMS) feature, 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.

The support of dedicated mode MBMS 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 MBMS 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 is optional for A/Gb-mode of operation. The network shall never enable PBCCH and PCCCH.
2
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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 a number of places in 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 is required that there is a low probability that two MSs in the same conditions (including the case of two MSs of the same type from the same manufacturer) will choose the same value. Moreover, it is required that, if it happens that two MSs in 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 a result 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 allocated any dedicated channel; it listens to the CCCH and the BCCH.

-
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 has to 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 requests to be signalled on the RACH, the mobile station may temporarily leave 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 least 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 a voice group call is allocated two dedicated channels, one of them being a SACCH. These channels can be allocated to one mobile station at a time 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 mobile 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 is activated if it can be used for transmission, in particular for signalling, at least with UI frames. On the SACCH, whenever activated, it must be ensured that a contiguous stream of layer 2 frames is sent.

-
A TCH is connected 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. as a DCCH.

-
The data link of SAPI 0 on the 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.

-
The term "to establish" a link is a short form for "to establish the multiframe mode" on that data link. It is possible to send UI frames on a data 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" is used to identify TCHs that carry related user information flows, e.g., in a multislot configuration used to support circuit switched connection(s), which therefore need to be handled together.

-
A temporary block flow (TBF) is a physical 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 is the 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, II, and III 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


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

-
DTM handover is a feature used by the network to command a mobile station to move from its old (source) cell to a new (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 services in the new cell. The mobile station is allocated one circuit switched radio resource and packet switched radio resources applicable to the new cell within a DTM HANDOVER COMMAND message.

-
Downlink Dual Carrier is a capability of the mobile station to receive on two radio frequency channels simultaneously. It is only applicable for mobiles which support EGPRS.

**************************  Next change  ***************************
10.5.2.37b
SI 13 Rest Octets

The SI 13 Rest Octets information element is coded according to the syntax specified below and described in tables 10.5.2.37b.1 and 10.5.2.37b.2.

The SI 13 Rest Octets information element is a type 5 information element with 20 octets length.

Table 10.5.2.37b.1: SI 13 Rest Octets information element content

	< SI 13 Rest Octets > ::=


{ L | H



< BCCH_CHANGE_MARK : bit (3) >



< SI_CHANGE_FIELD : bit (4) >



{ 0 | 1
< SI13_CHANGE_MARK : bit (2) >





< GPRS Mobile Allocation : GPRS Mobile Allocation IE > }


-- Defined in 3GPP TS 44.060


{ 0





-- PBCCH not present in cell (This shall always be indicated. See sub-clause 1.8) :



< RAC : bit (8) >




< SPGC_CCCH_SUP : bit >




< PRIORITY_ACCESS_THR : bit (3) >




< NETWORK_CONTROL_ORDER : bit (2) >




< GPRS Cell Options : GPRS Cell Options IE >






-- Defined in 3GPP TS 44.060




< GPRS Power Control Parameters : GPRS Power Control Parameters IE >



| 1





-- PBCCH present in cell (This shall never be indicated. See sub-clause 1.8) :



< PSI1_REPEAT_PERIOD : bit (4) >




< PBCCH Description : PBCCH Description struct >



}



{ null | L 

-- Receiver compatible with earlier release


| H



-- Additions in release 99 :



< SGSNR : bit >




{ null | L 

-- Receiver compatible with earlier release




| H 



-- Additions in release Rel-4:




< SI_STATUS_IND : bit > 





{ null | L 

-- Receiver compatible with earlier release



 

| H 



-- Additions in release Rel-6:




{ 0
| 1
< LB_MS_TXPWR_MAX_CCH : bit (5) > }





< SI2n_SUPPORT : bit(2) >





}




}



}


}


< spare padding > ;



	< PBCCH Description struct > ::=


< Pb : bit (4) >


< TSC : bit (3) >


< TN : bit (3) >


{
00 


-- BCCH carrier


| 01 
< ARFCN : bit (10) >



| 1 

< MAIO : bit (6) > } ;




Table 10.5.2.37b.2: SI 13 Rest Octets information element

	BCCH_CHANGE_MARK (3 bit field)
This field indicates the status of the information on BCCH. The value of this field may be changed when information on BCCH is changed, see 3GPP TS 44.060.

	SI_CHANGE_FIELD (4 bit field)
This field is the binary representation of which information was changed at the last indication in BCCH_CHANGE_MARK, see 3GPP TS 44.060. Range 0 to 15:

0
Update of unspecified SI message or SI messages;
1
Update of SI1 message;
2
Update of SI2, SI2 bis or SI2 ter message or any instance of SI2quater messages ;
3
Update of SI3, SI4, SI7, SI8, SI16 or SI17 message;
4
Update of SI9 message;

5
Update of SI18 or SI20 message;
6
Update of SI19 message; 
7
Update of SI15 message;
8
Update of SI2n message;

All other values shall be interpreted as 'update of unknown SI message type'.

	SI13_CHANGE_MARK (2 bit field)
This field is the binary representation of the SI change mark identifying the GPRS Mobile Allocation provided in SI13 and PSI13 messages. Range: 0 to 3.

	GPRS Mobile Allocation (information element)
This information element is the representation of the GPRS mobile allocation provided in SI13 and PSI13 messages. It is identified by MA_NUMBER = 14 when referenced from a packet assignment message. The GPRS Mobile Allocation information element is defined in 3GPP TS 44.060. When used in SI13 or PSI13 message, this information element shall refer to the cell allocation defined for the cell in SI1 or PSI2.

	RAC (8 bit field)
This field is the binary representation of the Routing Area Code, see 3GPP TS 23.003.

	SPGC_CCCH_SUP (bit field)
This field indicates the support of the parameter SPLIT_PG_CYCLE on CCCH from the network side:


0

SPLIT_PG_CYCLE is not supported on CCCH in this cell;

1

SPLIT_PG_CYCLE is supported on CCCH in this cell.

	The PRIORITY_ACCESS_THR field (3 bit) is the binary representation of the parameter PRIORITY_ACCESS_THR:

0 0 0
packet access is not allowed in the cell;
0 0 1
spare, shall be interpreted as '000' (packet access not allowed);
0 1 0
spare, shall be interpreted as '000' (packet access not allowed);
0 1 1
packet access is allowed for priority level 1;
1 0 0
packet access is allowed for priority level 1 to 2;
1 0 1
packet access is allowed for priority level 1 to 3;
1 1 0
packet access is allowed for priority level 1 to 4;
1 1 1
spare, shall be interpreted as '110' (packet access allowed).

	The NETWORK_CONTROL_ORDER field (2 bit) is the binary representation of the parameter NETWORK_CONTROL_ORDER, see 3GPP TS 44.060:

0 0
NC0:
MS controlled cell re-selection, no measurement reporting.
0 1
NC1:
MS controlled cell re-selection, MS sends measurement reports.
1 0
NC2:
Network controlled cell re-selection, MS sends measurement reports.
1 1
Reserved for future use, interpreted as NC0 by mobile station.

	GPRS Cell Options (information element)
The GPRS Cell Option information element is defined in 3GPP TS 44.060.

	PSI1_REPEAT_PERIOD (4 bit field) 
This field is the representation of the PSI1 repeat period. The field is coded according to the following table:

0000
PSI1 repeat period = 1 multiframe
0001
PSI1 repeat period = 2 multiframes
:
1111
PSI1 repeat period = 16 multiframes

	GPRS Power Control Parameters
The GPRS Power Control Parameters information element is defined in 3GPP TS 44.060.

	PBCCH Description struct
The PBCCH description struct provides the channel description for the PBCCH. The frequency description for the PBCCH may be specified by an ARFCN (non-hopping radio frequency channel) or a MAIO (hopping radio frequency channel) field. In case of a hopping radio frequency channel, the PBCCH shall use the GPRS mobile allocation specified in this message. If none of the ARFCN or MAIO fields are present, the PBCCH shall use the BCCH carrier.

Pb (4bit) (for encoding and description see the Global Power Control Parameters IE)

The TSC field (3 bit) is the binary representation of the training sequence code used for PBCCH. Range: 0 to 7.

The TN field (3 bit) is the binary representation of the timeslot number for the PBCCH. Range: 0 to 7.

The ARFCN field (10 bit) is the binary representation of the absolute RF channel number. Range: 0 to 1023.

The MAIO field (6 bit) is the binary representation of the mobile allocation index offset. Range: 0 to 63.

	SGSNR, SGSN Release (1 bit field)

0
SGSN is Release '98 or older
1
SGSN is Release '99 onwards

	SI_STATUS_IND (1 bit field)

0
The network does not support the PACKET SI STATUS message;
1
The network supports the PACKET SI STATUS message.

	LB_MS_TXPWR_MAX_CCH (5 bit field)

The LB_MS_TXPWR_MAX_CCH field is coded as the binary representation of the 'power control level' in 3GPP TS 45.005 corresponding to the maximum TX power level a mobile station may use when accessing on a packet control channel. This value shall be used by the mobile station according to 3GPP TS 45.008.

	SI2n_SUPPORT (2 bit field)
The SI2n_SUPPORT field indicates whether the network supports the SI2n message provision. 


00
SI2n is not supported

01
SI2n is supported on PACCH

10
SI2n is supported on PACCH and broadcast on BCCH

11
SI2n is supported on PACCH and broadcast on BCCH Ext.


NOTE:
The SGSN Release bit indicates the version of the SGSN specific protocols and is not applicable to access stratum protocols.
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