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<First Change>

1
Scope

The present document specifies or references procedures used on the Base Station System (BSS) to Serving GPRS Support Node (SGSN) interface for control of GSM packet data services.

The functional split between BSS and SGSN is defined in 3GPP TS 23.060 which states that a BSS is responsible for local radio resource allocation. The required procedures between BSS and SGSN are defined in detail in the present document.

2
References

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

· 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 a reference 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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
(void).

[3]
(void).

[4]
(void).

[5]
(void).

[6]
(void).

[7]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service Description; Stage 2".

[8]
(void).

[9]
(void).

[10]
3GPP TS 43.064: "Overall description of the GPRS radio interface; Stage 2".

[11]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[12]
3GPP TS 44.064: "Mobile Station - Serving GPRS Support Node (MS-SGSN) Logical Link Control (LLC) Layer Specification".

[13]
(void).

[14]
3GPP TS 48.008: "Mobile Switching Centre - Base Station System (MSC-BSS) interface; Layer 3 specification".

[15]
(void).

[16]
3GPP TS 48.016: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Network Service"

[17]
3GPP TS 29.018: "General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs Interface Layer 3 specification".

[18]
3GPP TS 32.008: "Subscriber and equipment trace".

[19]
ITU-T Recommendation X.200 (White Book): "Information technology - Open Systems Interconnection - Basic Reference Model: The basic model".

[20]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[21]
(void).

[22]
3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link Control/Medium Access Control (RLC/MAC) protocol".

[23]
3GPP TS 43.059: "Functional Stage 2 Description of Location Services (LCS) in GERAN".

[24]
3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)".

[25]
3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control Protocol".

[26]
3GPP TR 44.901: "External Network Assisted Cell Change (NACC)".

[27]
3GPP TS 23.236: "Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes".

[28]
3GPP TS 12.20: "Base Station System (BSS) Management Information".

[29]
3GPP TS 43.246: "Multimedia Broadcast Multicast Service (MBMS) in the GERAN Stage 2".

[30]
3GPP TS 26.346: "Multimedia Broadcast Multicast Service Protocols and Codecs".

[31]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[32]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS) Architecture and Functional Description".
[33]
IETF RFC 3588: "Diameter Base Protocol".
[34]
3GPP TS 43.129: "Packet-switched handover for GERAN A/Gb mode; Stage 2".
[35]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".

[36]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access (E-UTRA); S1 Application Protocol (S1AP)".

[37]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage3".

[38]
3GPP TS 25.413: "UTRAN Iu interface Radio Access Network Application Part (RANAP) signalling".

[39]
3GPP TS 22.220: "Service Requirements for Home NodeBs and Home eNodeBs".

[40]
3GPP TS 23.003: "Numbering, addressing and identification".

[41]
3GPP TS 29.060: "GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface”.

[42]
3GPP TS 25.331: "Technical Specification Group Radio Access Network; Radio Resource Control (RRC)".

[43]
3GPP TS 23.251: "Network sharing - Architecture and functional description".

[44]
3GPP TS 45.008: "Radio subsystem link control".

[45]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[46]



3GPP TS 23.216: “Singe Radio Voice Call Continuity (SRVCC);Stage 2”.
<Next Change>
8a.4
PS Handover Required procedure

In the case of an intra-BSS PS Handover or intra-BSS DTM Handover, the optimized intra-BSS handover procedure may be used (see 3GPP TS 44.060); in such case, the PS Handover Required procedure is not used.

When a BSS initiates a PS handover or DTM Handover it shall initiate the PS Handover Required procedure and send the PS-HANDOVER-REQUIRED PDU to the SGSN. Except in the case of DTM Handover, the BSS shall then start timer T12 (see NOTE). 

NOTE:
The DTM Handover procedure is guarded at the source BSS by the BSSMAP timer T23 (see 3GPP TS 48.008).

If DTM Handover is ongoing and was initiated for a reason specific to the packet resources, or PS Handover is ongoing, the Cause IE of the PS-HANDOVER-REQUIRED PDU should be set to an appropriate value (e.g. "Uplink quality", "Uplink strength", "Downlink quality", "Downlink strength", "Distance", "Better cell", "Traffic" or "O&M intervention").

NOTE:
The radio related cause values are not applicable to the DTM Handover.

If DTM Handover is ongoing, and was initiated for a reason specific to the dedicated resource, the Cause IE shall indicate "CS cause".

The BSS should not initiate the PS handover required procedure in the case of an MOCN configuration if the Rerouting procedure is ongoing.
The BSS shall not initiate the PS handover required procedure in case SRVCC from GERAN to UTRAN or to E-UTRAN [25] [46] is ongoing. 
The reception of a PS-HANDOVER-REQUIRED PDU will initiate the PS Handover Required procedure in the SGSN and the allocation of resources in the target system.

If PS handover to A/Gb mode is required, the source BSS shall include the Source BSS to Target BSS Transparent Container IE and the Target Cell Identifier IE in the PS-HANDOVER-REQUIRED PDU.

If PS handover to Iu mode is required, the source BSS shall include the Source to Target Transparent Container IE and the Target RNC Identifier IE in the PS-HANDOVER-REQUIRED PDU. The Source to Target Transparent Container IE shall be encoded as the Source RNC to Target RNC Transparent Container IE as specified in 3GPP TS 25.413 or 3GPP TS 44.118.

If PS handover to a UTRAN CSG cell or hybrid cell is required, the source BSS shall include the Source to Target Transparent Container IE, Target RNC Identifier IE and the CSG Identifier IE in the PS-HANDOVER-REQUIRED PDU. The source BSS shall set the value of the Cell Access Mode field in the CSG Identifier IE according to the information received from the MS through measurement reporting as defined in 3GPP TS 44.060. The Source to Target Transparent Container IE shall be encoded as the Source RNC to Target RNC Transparent Container IE as specified in 3GPP TS 25.413. 

NOTE: 
In this specification: A CSG cell is a reported cell for which the access mode indicates “Closed access mode” as defined in [39] and Hybrid Cell is a reported cell for which the access mode indicates “Hybrid access mode” as defined in [39].

If PS handover to E-UTRAN is required, the source BSS shall include the Source to Target Transparent Container IE and the Target eNB Identifier IE or the Target RNC Identifier IE (carrying the Corresponding RNC-ID of the target eNB) in the PS-HANDOVER-REQUIRED PDU. The Source to Target Transparent Container IE shall be encoded as the Source eNB to Target eNB Transparent Container IE as specified in 3GPP TS 36.413.

If PS handover to a E-UTRAN CSG cell or hybrid cell is required, the source BSS shall include the Source to Target Transparent Container IE, the Target eNB Identifier IE, Tracking Area Code IE and the CSG Identifier IE in the PS-HANDOVER-REQUIRED PDU. The source BSS shall set the value of the Cell Access Mode field in the CSG Identifier IE according to the information received from the MS through measurement reporting as defined in 3GPP TS 44.060. The Source to Target Transparent Container IE shall be encoded as the Source eNB to Target eNB Transparent Container IE as specified in 3GPP TS 36.413. 

The Active PFCs List IE informs the SGSN about which PFCs that are active for the MS in the source cell at the time of sending the PS-HANDOVER-REQUIRED PDU. The concept of "Active PFCs" is defined in 3GPP TS 43.129. The Active PFCs List IE shall not contain any pre-defined PFIs.

For DTM Handover to A/Gb mode, the source BSS shall include the CS Indication IE in the Source BSS to Target BSS Transparent Container IE. The contents of the CS Indication IE shall uniquely identify, for this MS, the handover attempt, and shall be identical to the contents of the PS Indication IE included in the BSSMAP HANDOVER REQUIRED message (see 3GPP TS 48.008). The Target Cell Identifier IE shall identify the same cell as the one specified in the Cell Identifier List (preferred) IE in the corresponding BSSMAP HANDOVER REQUIRED message (see 3GPP TS 48.008).

For DTM Handover to UTRAN, the source BSS shall set the Number of Iu Instances IE equal to 2 in the Source RNC to Target RNC Transparent Container IE (see 3GPP TS 25.413)

When the resource allocation in the target system is complete, the SGSN shall send a PS-HANDOVER-REQUIRED-ACK PDU to the source BSS and end the PS Handover Required procedure.

The Target BSS to Source BSS Transparent Container IE, or the Target to Source Transparent Container IE as received from the target system, shall be included in the PS-HANDOVER-REQUIRED-ACK PDU. 

Except in the case of DTM Handover, the source BSS shall, on reception of the PS-HANDOVER-REQUIRED-ACK PDU from the SGSN, stop timer T12, trigger the transmission of the PS HANDOVER COMMAND message towards the MS (as specified in 3GPP TS 44.060) and end the PS Handover Required procedure. In the case of DTM Handover, the PS Handover Required procedure is terminated when timer T23 is stopped for any reason or expires as specified in 3GPP TS 48.008. The subsequent behaviour of the network is specified in 3GPP TS 48.008.

In case of unsuccessful PS Handover, the source BSS shall be notified through the PS-HANDOVER-REQUIRED-NACK PDU.

When the SGSN terminates the PS Handover Required procedure by sending a PS-HANDOVER-REQUIRED-NACK PDU to the source BSS, the Cause IE should be set to an appropriate value (e.g. "PFC create failure", "Cell traffic congestion", "Equipment failure", "O&M intervention" , "PS Handover Target not allowed" or "PS Handover not Supported in Target BSS or Target System").

Except in the case of DTM Handover, upon reception of a PS-HANDOVER-REQUIRED-NACK PDU from the SGSN, the source BSS shall stop timer T12 and terminate the ongoing PS Handover Required procedure. 

For DTM Handover, the source BSS behaviour on receipt of a PS-HANDOVER-REQUIRED-NACK PDU is described as part of the Handover Required procedure (see 3GPP TS 48.008).

The source BSS shall always include the “Reliable Inter RAT  Handover  Info” indicator set to ‘1’in the PS-HANDOVER-REQUIRED-PDU when the target is a GERAN A/Gb mode BSS if the Inter RAT Handover Info IE is available and was received from the SGSN in a PS-HANDOVER-COMPLETE-ACK or a CREATE-BSS-PFC PDU  or a PS-HANDOVER-REQUEST PDU with “Reliable Inter RAT Handover Info Indicator” set to “1”.  It shall be set to ‘0’ otherwise. 

If the SGSN receives the CSG Identifier IE in the PS-HANDOVER-REQUIRED PDU and the Cell Access Mode field is set to “CSG cell”, it shall perform access control as specified in 3GPP TS29.060. If the MS is allowed to access the target cell, the SGSN shall continue the PS handover to the target side as specified in 3GPP TS 29.060. If the MS is not allowed to access the target cell, the SGSN shall send the PS-HANDOVER-REQUIRED-NACK PDU with the Cause IE set to “Invalid CSG cell”to the source BSS. If the Cell Access Mode field in the CSG Identifier IE is set to “Hybrid cell”, the SGSN shall provide the CSG membership status of the MS and the CSG Id to the target side as specified in 3GPP TS 29.060 .
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