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1. Introduction

[S2S-000005] described some of the functions required in the reference point between the SGSN Server and the PS-MGW. The SGSN Server has to be able to create, update and delete PDP contexts in the PS-MGW. GTP-C includes these mechanisms, so it could be used in the reference point. Minor modifications to GTP-C are required, e.g., to provide a mechanism for data volume reporting from the PS-MGW to the SGSN Server to support charging and CAMEL based services.

Using an existing protocol decreases both the standardisation and the implementation work required due the SGSN split. GTP is commonly used in the PS domain, and should also be used in the new reference point.

This contribution describes some of the functions required in the reference point. Describing the required functions is necessary in order to understand the possible complexity caused by the SGSN split and to make a decision on the feasibility of the SGSN split. Some problematic issues are raised in this contribution as well as solutions to some of them. The SGSN split requires standardisation work, so the advantages of the SGSN split should be clear before approving such an architectural change.

This contribution proposes to add the text in chapter 2 to chapter 6 in 23.873.

2. Proposed text

6.3
Mobility Management

The SGSN split does not have effects on the Mobility Management procedures for attach and detach, security and subscriber management. The location management procedures (i.e. the routing area update and the serving SRNS relocation procedures) and the Service Request procedures are affected. The changes are not major. The traffic in the backbone network is, however, increased due to signalling between the SGSN Server and the PS-MGW.
6.3.1. Routing area update

At inter SGSN routing area update, the PDP context information is transferred from the old SGSN Server to the new SGSN Server. The PS-MGW may be changed or preserved.

If the PS-MGW is changed, the PDP contexts are created in the new PS-MGW and deleted in the old PS-MGW. The inter SGSN routing area update procedure with the required changes is presented in the figure below.
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1.-3. The routing area update procedure is performed as described in 23.060.

4. After transferring the PDP context(s) from the old SGSN Server to the new SGSN Server, the new SGSN Server sends the Create PDP Context Request (TEID Signalling, QoS Negotiated, NSAPI, Charging Characteristics) message for every PDP context to the new PS-MGW. The new PS-MGW performs admission control, creates the PDP context and acknowledges by sending the Create PDP Context Response (TEID Signalling, QoS Negotiated, SGSN Address, SGSN TEID Data, Cause) message to the new SGSN Server.

5.-6. The routing area update procedure is continued as described in 23.060.
7. The new SGSN Server sends the Update PDP Context Request (TEID Signalling, NSAPI, GGSN Address, GGSN TEID Data) message to the new PS-MGW to update the PDP context with the GGSN Address and the GGSN TEID Data. The new PS-MGW acknowledges by sending the Update PDP Context Response (TEID Signalling, Cause) message to the new SGSN Server.
8.-9. The routing area update procedure is continued as described in 23.060.
10. After receiving a request from the HLR to delete the PDP context(s), the old SGSN Server sends the Delete PDP Context Request (TEID Signalling, NSAPI, Teardown Ind) message to the old PS-MGW. The old PS-MGW deletes the PDP context(s) and acknowledges by sending the Delete PDP Context Response (TEID Signalling) message to the old SGSN Server.

11.-15. The routing area update procedure is continued as described in 23.060.

Preserving the PS-MGW when changing the SGSN Server introduces more complexity to the routing area update procedure and is FFS.

6.3.2. Serving SRNS relocation
If the SGSN Server is changed at serving SRNS relocation, the PDP context information is transferred from the old SGSN Server to the new SGSN Server. The PS-MGW may be changed or preserved.

If the PS-MGW is changed, the PDP contexts are created in the new PS-MGW and deleted in the old PS-MGW. The serving SRNS relocation procedure with the required changes is presented in the figure below.
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1.-3. The serving SRNS relocation procedure is performed as decsribed in 23.060.

4. After transferring the PDP context(s) from the old SGSN Server to the new SGSN Server, the new SGSN Server sends the Create PDP Context Request (TEID Signalling, QoS Negotiated, NSAPI, Charging Characteristics) message for every PDP context to the new PS-MGW. The new PS-MGW performs admission control, creates the PDP context and acknowledges by sending the Create PDP Context Response (TEID Signalling, QoS Negotiated, SGSN Address, SGSN TEID Data, Cause) message to the new SGSN Server.

5.-12. The serving SRNS relocation procedure is continued as decsribed in 23.060.

13. The new SGSN Server sends the Update PDP Context Request (TEID Signalling, NSAPI, RNC Address, RNC TEID Data, GGSN Address, GGSN TEID Data) message to the new PS-MGW. The RNC Address and the RNC TEID Data are required to forward packets to the RNC, while the GGSN Address and the GGSN TEID Data are required to forward packets to the GGSN. The new PS-MGW updates the PDP context and acknowledges by sending the Update PDP Context Response (TEID Signalling, Cause) message to the new SGSN Server.

14.-15. The serving SRNS relocation procedure is continued as decsribed in 23.060.

16. When the serving SRNS relocation is complete, the old SGSN Server sends the Delete PDP Context Request (TEID Signalling, NSAPI, Teardown Ind) message to the old PS-MGW. The old PS-MGW deletes the PDP context(s) and acknowledges by sending the Delete PDP Context Response (TEID Signalling) message to the old SGSN Server.

17.-18. The serving SRNS relocation procedure is continued as decsribed in 23.060.
6.3.3. Service request
After releasing RABs for active PDP contexts (see chapter 'RAB release'), it may be necessary to establish the RABs again, e.g., due to packets to be transferred on the PDP contexts. This is done with the service request procedure initiated either by the MS or by the network. The SGSN Server has to inform the PS-MGW about the establishment of the RABs. The MS initiated service request procedure with the required changes is presented in the figure below.
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1.-6. The service request procedure is performed as described in 23.060.

7. After RAB setup, the SGSN Server sends the Update PDP Context Request (TEID Signalling, NSAPI, RNC Address, RNC TEID Data) message for every PDP context in question to the PS-MGW. The PS-MGW updates the PDP context with the RNC Address and with the RNC TEID Data. The PS-MGW acknowledges by sending the Update PDP Context Response (TEID Signalling, Cause) message to the SGSN Server.
8.-9. The service request procedure is continued as described in 23.060.
The network initiated service request procedure with the required changes is presented in the figure below.
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1. A downlink PDU is received in the PS-MGW.

2. The PS-MGW sends the Update PDP Context Request message to the SGSN Server to request the initiation of paging.
3.-7. The service request procedure is continued as described in 23.060.

8. The SGSN Server sends the Update PDP Context Response (TEID Signalling, RNC Address, RNC TEID Data, Cause) message to the PS-MGW.
9.-10. The service request procedure is continued as described in 23.060.
6.4
Session Management

Session Management is used for PDP context activation, modification and deactivation. All the procedures are affected by the SGSN split. The changes are not major. The traffic in the backbone network is, however, increased due to signalling between the SGSN Server and the PS-MGW.

6.4.1. PDP context activation

At PDP context activation, a PDP context is created in the PS-MGW. The PDP context is needed in the PS-MGW, e.g., to relay GTP-U packets between the RNC and the GGSN and to provide the negotiated QoS. The SGSN Server selects the PS-MGW to which the PDP context is created. The selection may be static (i.e. the SGSN Server always selects the same PS-MGW) or dynamic (i.e. the SGSN Server selects the PS-MGW from a group of PS-MGWs). In case of the dynamic selection, mechanisms for load balancing should be supported. The mechanisms to be supported are FFS.

The PDP context activation procedure with the required changes is presented in the figure below.
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1. The PDP context activation procedure is performed as described in 23.060.

2. The SGSN Server sends the Create PDP Context Request (TEID Signalling, QoS Negotiated, NSAPI, Charging Characteristics) message to the PS-MGW. The PS-MGW performs admission control, creates the PDP context and acknowledges by sending the Create PDP Context Response (TEID Signalling, QoS Negotiated, SGSN Address, SGSN TEID Data, Cause) message to the SGSN Server.

3.-5. The PDP context activation procedure is continued as described in 23.060.

6. The SGSN Server sends the Update PDP Context Request (TEID Signalling, NSAPI, RNC Address, RNC TEID Data, GGSN Address, GGSN TEID Data) message to the PS-MGW. The RNC Address and the RNC TEID Data are required to forward packets to the RNC, while the GGSN Address and the GGSN TEID Data are required to forward packets to the GGSN. The PS-MGW updates the PDP context and acknowledges by sending the Update PDP Context Response (TEID Signalling, Cause) message to the SGSN Server.

7. The PDP context activation is accepted.

6.4.2. PDP context modification

At PDP context modification, the PDP context in the PS-MGW is updated.

The MS initiated PDP context modification procedure with the required changes is presented in the figure below. The required changes are the same in case of the SGSN or GGSN initiated PDP context modification procedure.
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1.-3. The PDP context modification procedure is performed as described in 23.060.

4. The SGSN Server sends the Update PDP Context Request (TEID Signalling, NSAPI, QoS Negotiated, RNC Address, RNC TEID Data, GGSN Address, GGSN TEID Data) message to the PS-MGW. The PS-MGW performs admission control, updates the PDP context and acknowledges by sending the Update PDP Context Response (TEID Signalling, QoS Negotiated) message to the SGSN Server.

5. The PDP context modification is accepted.

6.4.3. PDP context deactivation

At PDP context deactivation, the PDP context in the PS-MGW is deleted.

The MS initiated PDP context deactivation procedure with the required changes is presented in the figure below. The required changes are the same in case of the SGSN or GGSN initiated PDP context deactivation procedure.
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1.-2. The PDP context deactivation procedure is performed as described in 23.060.

3. The SGSN Server sends the Delete PDP Context Request (TEID Signalling, NSAPI, Teardown Ind) message to the PS-MGW. The PS-MGW removes the PDP context(s) and acknowledges by sending the Delete PDP Context Response (TEID Signalling) message to the SGSN Server.

4.-5. The PDP context deactivation procedure is continued as described in 23.060.
6.4.4. RAB release

With the RAB release procedure, the UTRAN initiates the release of one or more RABs. The SGSN Server has to inform the PS-MGW about the RAB release. The RAB release procedure with the required changes is presented in the figure below.
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1.-4. The RAB release procedure is performed as described in 23.060.

5. After the RAB(s) are released, the SGSN Server sends the Update PDP Context Request message for every PDP context in question to the PS-MGW to inform about the RAB release. The PS-MGW removes the RNC Address and the RNC TEID Data from the PDP context and acknowledges by sending the Update PDP Context Response (TEID Signalling, Cause) message to the SGSN Server.
< Next modified section >

6.6
CAMEL Considerations

The communication towards the SCP is triggered by signalling events as well as by events related to the transfer of user data. The communication towards the SCP may be provided either by 1) preserving only one interface towards the SCP (i.e. SGSN Server - SCP) and sending the necessary information between the SGSN Server and the PS-MGW, or 2) standardising two interfaces towards the SCP (SGSN Server – SCP and PS-MGW – SCP).

In case of the alternative 1, the GTP-C can be modified to carry the necessary information. This alternative, however, increases signalling between the SGSN Server and the PS-MGW and may thus increase traffic in the backbone network significantly. Timing problems may also appear, because the communication towards the SCP happens in two phases: PS-MGW – SGSN Server and SGSN Server – SCP or vice versa. For example, in case of data volume based prepaid, the PS-MGW sends reports on reaching a data volume treshold to the SGSN Server, which in turn sends the reports to the SCP. This is presented in the figure below. The figure presents an example, in which the data volume counting in the PS-MGW is started immdediately at PDP context activation. If the account in the SCP becomes empty, there is additional delay before the PDP context can be deleted in the PS-MGW.
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The alternative 2 introduces more complexity to the PS-MGW, because the PS-MGW has to support CAP. This alternative may also affect the SCP and CAP. The effects of the alternative 2 are FFS.

3. Proposal

It is proposed to add chapter 2 above to chapter 6 in 23.873.
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