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1. Introduction

This contribution is based on S2-000888, which Ericsson presented in Berlin in May.

2. This contribution proposes an approach for how to perform SRNS relocation 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 protocols will remain unchanged if implementing the decomposition as suggested in this contribution. 

The sequence for ‘Combined Cell/URA Update and SRNS Relocation Procedure’ is omitted, since from a CN point of view this sequence is identical to the sequence for ‘Serving SRNS Relocation Procedure’.
The sequence for ‘Combined Hard Handover and SRNS Relocation Procedure’ is also omitted since this sequence is identical to the sequence for ‘Serving SRNS Relocation Procedure’ when considering the impacts due to the split of the SGSN.
3.1.1 Serving RNS Relocation procedure
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1) Figure 1: Serving SRNS Relocation procedure

2) The source SRNC decides to perform/initiate a SRNS relocation.

3) The source SRNC initiates the relocation preparation procedure by sending a Relocation Required message to the old SGSN server. 

4) The old SGSN server determines from Target ID if the SRNS Relocation is intra SGSN SRNS relocation or inter SGSN SRNS relocation. In case of inter SGSN SRNS relocation the old SGSN server initiates the relocation resource allocation procedure by sending a Forward Relocation Request message to the new SGSN server. At the same time a timer is started on the MM and PDP contexts in the old SGSN server.

5) 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 (one on the Iu interface and one on the Gn interface) for every PDP context that exists for the MS. 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 TEIDs and the IP Addresses that the RNC and the GGSNs shall use when sending GTP-U packets towards the new PS-MGW.
6) [Note: see the note on QoS handling in the subclause “PDP Context Activation Procedure”.]
7) The new SGSN server sends a Relocation Request message to the target RNC. The new SGSN server passes the TEID(s) and the IP address(es) required at the target RNC for communicating with the new PS-MGW. Also, the SGSN server receives in the Relocation Request Acknowledge message the TEID(s) and the IP address(es) required at the PS-MGW to communicate with the target RNC.
8) When resources for the transmission of user data between the target RNC and the new PS-MGW has been allocated and the new SGSN server is ready for relocation of SRNS, the Forward Relocation Response message is sent from the new SGSN server to the old SGSN server. This message indicates that the target RNC is ready to receive from source SRNC the downstream packets not yet acknowledged by MS.
The Forward Relocation Response message is applicable only in case of inter SGSN SRNS relocation.

9) The old SGSN server continues the relocation of SRNS by sending a Relocation Command message to the source SRNC.
10) Upon reception of the Relocation Command message from the PS domain, the source RNC shall start the data-forwarding timer. When the relocation preparation procedure is terminated successfully and when the source SRNC is ready, the source SRNC shall trigger the execution of relocation of SRNS by sending a Relocation Commit message (SRNS Contexts) to the target RNC. The purpose of this procedure is to transfer SRNS contexts from the source RNC to the target RNC.
11) After having sent the Relocation Commit message, the source SRNC begins the forwarding of data for the RABs to be subject for data forwarding. The data forwarding at SRNS relocation shall be carried out through the Iu interface, meaning that the data exchanged between the source SRNC and the target RNC are duplicated in the source SRNC and routed at IP layer towards the target RNC.
12) The target RNC shall send a Relocation Detect message to the new SGSN server when the relocation execution trigger is received. When the Relocation Detect message is sent, the target RNC shall start SRNC operation.
13) After having sent the Relocation Detect message, target SRNC responds to the MS by sending a RNTI Reallocation message.
14) Upon reception of Relocation Detect message, CN may switch the user plane from the source RNC to the target SRNC. If the SRNS Relocation is an inter SGSN SRNS relocation, the new SGSN server sends Update PDP Context Request messages to the GGSNs concerned, with the TEIDs and the IP addresses required at the GGSNs for communicating with the SGSN server and the PS-MGW. The GGSNs update their PDP context fields and return an Update PDP Context Response with the TEIDs and the IP addresses required at the SGSN server and the PS-MGW for communicating with the GGSN.
15) The new SGSN server sends the "MODIFY Request" message to the new PS-MGW with the TEIDs and the IP Addresses that the new PS-MGW requires for communicating with the target RNC and the GGSNs. This is given for all the PDP contexts that are setup for the MS.
16) The PS-MGW returns the “MODIFY Response” message.
17) When the MS has reconfigured itself, it sends the RNTI Reallocation Complete message to the target SRNC. 
From now on the exchange of packets with the MS can start.
18) When the target SRNC receives the RNTI Reallocation Complete message, the target SRNC shall initiate the Relocation Complete procedure by sending the Relocation Complete message to the new SGSN server. 
If the SRNS Relocation is an inter SGSN SRNS relocation, the new SGSN server signals to the old SGSN server the completion of the SRNS relocation procedure by sending a Forward Relocation Complete message.
19) The old SGSN server sends an Iu Release Command message to the source RNC. When the RNC data-forwarding timer has expired the source RNC responds with an Iu Release Complete.
20) Upon receiving the Forward Relocation Complete message, the old SGSN server sends the "SUBTRACT Request" message to remove the GTP tunnel end points in the old PS-MGW.
21) The PS-MGW returns the “SUBTRACT Response” message.
22) After the MS has finished RNTI reallocation procedure and if the new Routing Area Identification is different from the old one, the MS initiates the Routing Area Update procedure.
C1)
CAMEL-GPRS-SGSN-Context-Acknowledge. 

C2)

CAMEL-GPRS-Routing-Area-Update. 

3.1.2 
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4. Proposal

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

6. Conclusion

This paper proposes an approach for how to perform Serving RNS Relocation 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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