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PS handover P-TMSI and TLLI handling

1 Introduction

This contribution discusses and proposes how to handle Routing Area Updates in conjunction with a PS handover performed while allowing real-time user data to be transmitted. It also describes the impact of performing these updates on the MS functionality and the SGSN functionality. The issue with P-TMSI/TLLI reallocation during Handover/RAU is discussed.

Procedures for TMSI reallocation during Combined RA/LA Update are left FFS.

2 Requirements for PS Handover Procedure

In order to allow uplink data transfer in the target cell during PS handover with a minimum service interruption it appears to be necessary to allocate the MS a new TLLI (to ensure optimum LLC operation in the new SGSN), while it is still in the old cell. The consequence of supporting a PS handover  is a change in the existing RAU procedure since we may no longer be able to wait for the RAU procedure to convey P-TMSI to the MS in the new cell. Note that for discussion purposes it is assumed that some type of RAU procedure will still be performed following MS handover to the new cell (see section 3.2 below).

When PS handover is used the MS may have to store two TLLIs and implement new procedures.  The CN must be able to split the functionality between allocation of P-TMSI/TLLI and updating of the HLR (new RAU procedure). Possible dependence to LAU (e.g. via combined LAU/RAU procedure) has to be investigated.
3 P-TMSI/TLLI handling at PS Handover and RAU

3.1 Existing handling during RAU

The MS is identified by P-TMSI  on GMM level, and by TLLI  on LLC level. TLLI is also used in BSC for identifying the TBF.

The existing procedure for re-allocation of P-TMSI/TLLI is illustrated in Figure 1 below.
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Figure 1: Routeing Area Update Procedure

1) The MS sends a Routeing Area Update Request (P‑TMSI, old RAI) to the SGSN. 

2) A Routeing Area Update Accept with the new P‑TMSI is returned to the MS. 
(Note: Allocation of new P-TMSI is optional for Intra SGSN RAU.)

3) The MS acknowledges the new P‑TMSI by returning a Routeing Area Update Complete message to the SGSN.

3.2 Signaling sequences for the PS Handover
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Figure 2: PS Handover Procedure 

3.3 Alternatives for P-TMSI/TLLI handling at PS Handover

There are at least the following possible alternatives: 

1. Keep existing P-TMSI/TLLI handling (i.e. P-TMSI conveyed to MS following handover using RAU procedure).
New P-TMSI is not allocated during handover. This means the old P-TMSI/TLLI must be forwarded to the new SGSN in Prepare PS handover Request. And the MS continues to use this P-TMSI in the new RA/SGSN as a foreign TLLI. This old TLLI is also used to identify the TBF in the new BSC. After the handover procedure is finished, possibly in the subsequent RAU procedure, a new P-TMSI must be allocated.

2. Handling the whole P-TMSI/TLLI reallocation in the Handover procedure.
The new SGSN assigns a new P-TMSI/TLLI and forwards it to the old SGSN in Prepare PS Handover Response. The new P-TMSI is then transferred to the MS in the Handover Command. The MS can then calculate the TLLI and use it as the local TLLI in the new cell. No subsequent P-TMSI allocation is needed.

Both of these solutions seem feasible. 

With solution one however, there is a risk that the old P-TMSI is already used by the new SGSN. Collision may also occur with a different MS using the same TLLI in the RAN but the risk is very small since the system is dealing with dedicated resources. A solution to avoid or minimize the risk with solution 1 is FFS. Solutions are also needed on how the subsequent RAU shall be synchronized with the ongoing data flow. E.g. when the MS and the NW shall start using the new TLLI.

Solution two has no risk of collision. The MS starts using new local TLLI as soon as it enters the new cell, so a specific P-TMSI confirmation from the MS to the SGSN may not be needed. The P-TMSI is transferred to the MS using acknowledged RLC/MAC (assuming a GRR Handover Command). This also makes it possible for the system to confirm that the MS receives the P-TMSI.

Solution number two is the preferred solution from Ericsson.

4 Summary

Two different solutions is presented that solves the issue of P-TSMI and TLLI allocation when the MS has an ongoing conversational flow. 

It is recommended to go for alternative 2. An additional benefit from this second solution is that there is no need for an explicit and separate RAU procedure following completion of the handover procedure (i.e.The handover procedure contains an implicit RAU procedure). 

Alternative 1 imposes unnecessary delay for the MS and SGSN to start to use the new P-TMSI/TLLI.
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