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1. Introduction

2. This contribution proposes an approach for how to perform Routing Area Update in a split SGSN architecture, i.e. when there is an SGSN server and a PS-MGW.

3. Discussion

Details are omitted from the sequences shown in this chapter to focus on the issue of the decomposition. 

As can be seen from the sequences, the existing PS protocols will remain unchanged if implementing the decomposition as suggested in this contribution. 

3.1.1 The H.248 protocol is proposed to be used between the SGSN server and the PS-MGW, and this protocol will require some extensions. The extensions of the protocol are in line with the original purpose of H.248. 

3.1.2 Routing Area Update Procedure

The Iu connection is not active in the RA update procedure shown here. If the MS is in PMM-connected state, the SRNS relocation procedure would take place. After a SRNS relocation procedure is performed, a simplified RA update procedure would take place.
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Figure 1: UMTS RA Update Procedure

1)
The MS sends a Routeing Area Update Request message to the new SGSN server.

3) 2)
If the RA update is an Inter-SGSN Routeing area update and if the MS was in PMM‑IDLE state, the new SGSN server sends SGSN Context Request message to the old SGSN server to get the MM and PDP contexts for the MS. The old SGSN server responds with a SGSN Context Response message. The old SGSN server starts a timer.

4) Security functions may be executed.

5) If the RA update is an Inter-SGSN RA Update and if the MS was in PMM‑IDLE state, the new SGSN server selects a PS-MGW and sends the "ADD Request" message to the new PS-MGW to order setup of two GTP tunnel end points for every PDP context existing for the MS. The GTP tunnel end points are one towards UTRAN, and one towards the GGSN. The QoS attributes and the Allocation/Retention Priority parameter are included in the request.

The new PS-MGW returns the "ADD Response" message to the new SGSN server with the TEID(s) and the IP address(es) which UTRAN and GGSN shall use when sending GTP-U packets towards the new PS-MGW, for every PDP context existing for the MS. 

[Note: see the note on QoS handling in the subclause “PDP Context Activation Procedure”.]
5)
If the RA update is an Inter-SGSN Routeing area update, the new SGSN server sends an SGSN Context Acknowledge message to the old SGSN server.

7) 6)
If the RA update is an Inter-SGSN RA Update and if the MS was in PMM‑IDLE state, the new SGSN server sends an Update PDP Context Request to each of the GGSNs concerned. Included are the TEIDs and the IP addresses the GGSN(s) requires for communicating with the SGSN server and the PS-MGW. The GGSNs update their PDP context fields and return an Update PDP Context Response message, which includes the TEIDs and the IP addresses the SGSN server and the PS-MGW requires for communicating with the GGSN.

8) If the RA update is an Inter-SGSN RA Update and if the MS was in PMM‑IDLE state, the new SGSN server sends the "MODIFY Request" message to the new PS-MGW. The TEIDs and the IP Addresses given are the one the new PS-MGW shall use when sending GTP-U packets towards the GGSN(s), and this is given for all the PDP contexts which are setup for the MS. 
9) The PS-MGW returns the “MODIFY Response” message.

10) If the RA update is an Inter-SGSN RA Update, the new SGSN server informs the HLR of the change of SGSN server by sending Update Location to the HLR.

11) If the RA update is an Inter-SGSN RA Update, the HLR sends Cancel Location to the old SGSN server. If the timer described in step 2 is not running, then the old SGSN server removes the MM context. Otherwise, the contexts are removed only when the timer expires. The old SGSN server acknowledges with Cancel Location Ack.

12) If the RA update is an Inter-SGSN RA Update and if the MS was in PMM‑IDLE state, the old SGSN server sends the "SUBTRACT Request" message to remove the GTP tunnel end points in the old PS-MGW.

The PS-MGW returns the “SUBTRACT Response” message.

4. The rest of the procedure is performed as described in TS 23.060.

5. Proposal

6. It is proposed to include sections 2.1.1 in chapter 6.3 “Mobility Management” of TR 23.873, i.e. into alternative 1.

7. Conclusion

This paper proposes an approach for how to perform RA Update procedures in a split SGSN architecture with minimum impacts on the current architecture, thus allowing for a smooth, backward compatible evolution of the PS CN domain towards a more efficient handling of signalling and data traffic.
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