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Handover of PS bearers during RSRVCC 
1. Introduction

As indicated in [1] the handling of the PS bearers in case of rSRVCC is not clear in TS23.216. In this paper handling of the PS bearers upon rSRVCC in GERAN is analysed and a proposal is given for further progress in GERAN Stage 3 specifications. 

2. Background

In Figure 1, the inter-RAT handover from GERAN to UTRAN is depicted when DTM is supported:

[image: image1.emf]S-BSS

2G/3G 

MSC

2G/3G 

SGSN

T-RNC

HANDOVER REQUIRED

Source RNC to Target RNC 

Transparent Container

( Number of Iu Instances =2 )

RELOCATION REQUEST

PS HANDOVER REQUIRED

RELOCATION REQUEST

Target RNC to Source RNC Transparent Container 

(HANDOVER TO UTRAN COMMAND)

RELOCATION REQUEST ACKNOWLEDGE

RELOCATION  REQUEST 

ACKNOWLEDGE

CS Call

PS Session

Source RNC to Target RNC 

Transparent Container( Number of Iu Instances =2 )

Source RNC to Target RNC 

Transparent Container

( Number of Iu Instances =2 )

Source RNC to Target RNC 

Transparent Container

( Number of Iu Instances =2 )

Target RNC to Source RNC Transparent Container 

(HANDOVER TO UTRAN COMMAND)


Figure 1. Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN, preparation phase [3GPP TS 43.055]

As depicted the container included by the BSS in the Handover Required when PS handover is supported and PS bearers are subject to handover should have “Number of Iu instances set to 2”. If no PS handover is supported this parameter would have to be set to 1.

In SA WG2#85 Alternative 5 was chosen for access transfer preparation. The message flows given for Alternative 5 DTM case based on the DTM handover (see Figure 1) is depicted below:

According to §6.3.3.7.5 4.2 TR 23.885:
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Figure 2 (Figure 6.3.3.7.5-2 in TR23.885): Access Transfer Preparation Alternative 5, DTM case

In SA WG2#87 based on the discussion paper S2-114167 [2] related to DTM scenario it was decided that in case of RSRVCC a single solution is adopted for both DTM and non DTM case where the BSC sends only a single CS to PS HO Required to MSC Server/target MME in order to solve two problems: 

(1) Selecting the same target MME/SGSN by the MSC server for both CS to PS as for PS to PS in case of MME/SGSN pools

(2) Synchronization of PS handover and CS to PS HO procedure in the target MME/SGSN 

The selected alternative was the one that lead to a single procedure for both non-DTM and DTM case where no PS handover signalling is initiated. The understanding has been that the target MME and SGSN will retrieve the context needed for the PS bearers from the source SGSN. However retrieving the context from the source SGSN is not enough for supporting the handover of PS bearers in the PS session (see Figure 1). Retrieving the context from the source SGSN happens also during normal routing area as well (see Figure 3), but then the PS bearers are released upon the mobile moving to the target cell and need to be re-established in a new cell after successful RAU procedure. The transfer of the context is only for the MM and PDP context. This procedure is different form the Forward Relocation procedure that is used in case of PS handover. 
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Figure 3 (Figure 33 in TS23.060): Inter SGSN Routeing Area Update Procedure

Thus by selecting the Alternative 1 from [2] in practice the support for handover of the PS session with the rSRVCC is removed completely. There is no allocation of the resources in the target for the PS bearers active in the PS session(s) in the source cell.

This is contradictory however with the assumption that there is support of DTM/PS handover with RSRVCC same as with the SRVCC.

3. Handling of the PS bearers 

Currently as per § 6.4.3.3 in TS 23.216 the PS handover signalling is not to be initiated jointly with the CS to PS handover signalling even when supported. However although discussed in SA WG2 in TS23.216 it is not clear what happens with the PS bearers that would be subject to handover if PS handover signalling would be allowed upon rSRVCC initiation. In addition it is not clear how these PS bearers are to be handled upon successful rSRVCC procedure. 

The missing PS handover signalling does not say anything about the handling of the PS bearers that would normally be subject to handover, thus the active PFCs. There are two options possible for these bearers:

Option 1: Active PS bearers are not subject to rSRVCC handover and therefore the packet transfer will be terminated and upon successful access in the target cell the PS bearers will be re-established; in this case there is no need to fetch any PS bearer information for the handover purpose from the SGSN by means of the Context Request / Response procedure.
Option 2: PS bearers are subject to CS to PS handover and as such upon RSRVCC there are resources requested by the BSS/RNC upon creation of the transparent container and allocated in the target cell (by RNC or eNB) for these bearers through the CS to PS handover signaling. This would mean that differently from the DTM handover principles where the CS and PS handover are performed in parallel (see Figure 1), when RSRVCC is performed, the CS to PS and PS resource will be embedded into a single signalling performed through the A interface and MSC server. Thus the target eNB and RNC will allocate resources also for the PS bearers as well, but no PS handover signalling will be initiated. The handling of packet data transfer in the core network in this case is however problematic. 

3.1.1 GERAN case

In GERAN, seen that the PS handover is not used, Option 1 can be adopted although it is contradictory to the assumption that there is PS handover support in case of SRVCC from E-UTRAN / HSPA to GERAN and to the fact that PS handover is allowed by the specifications but cannot be performed jointly with RSRVCC. 

3.1.2 UTRAN case

As indicated by the LS from SA2 [1], RAN3 [3] disabling the handover of the PS bearers upon rSRVCC in case of UTRAN is much more of a problem especially in intra-UTRAN case, thus from UTRAN to HSPA, seen that the description of the PS bearers is mandatory in the containers. In these networks there is a restriction in applying Option 1 as the information on the PS bearers should be part of the Source to Target Transparent Conatiner in case of intra-RAT. Therefore Option 1 is not possible for the intra UTRAN case.

3.1.3 E-UTRAN case

The received LSes from SA2[1] and RAN3[3] focused on the intra-UTRAN case and GERAN to UTRAN inter-RAT case leaving aside the case when E-UTRAN is the target. It is therefore not clear whether the eNB expects to receive the PS bearer information for the active PS bearers (active PFC) when inter-RAT PS handover is supported in GERAN or for the active RABs when inter-RAT PS handover is supported from UTRAN. 

4. Analysis 
Retrieving the context for the PS bearers active in the PS domain by the target MME/SGSN from the source SGSN upon CS to PS handover is not the same as performing the PS handover / Relocation of the PS bearers. Following legacy procedures these PS bearers in the source side are disconnected and re-established at the target side. As such the service interruption for the packet transfer during rSRVCC will increase. Leaving out the PS bearer information from the transparent containers as indicated by the received LSes is only possible in case of inter-RAT when UTRAN is concerned, but as per [3] it cannot be done in case of intra UTRAN RSVCC thus from UTRAN to HSPA. The case when the target is E-UTRAN has not been mentioned in [3].
In GERAN, Option 1 can be adopted considering that the inclusion of the PS bearer is only mandatory for the intra-UTRAN case where the PS bearer shall be included in the Source RNC to Target RNC Transparent Container as per [3]. However it is not clear whether the UTRAN rule applies in case of E-UTRAN. Therefore if Option 1 is chosen as a way forward in GERAN the opinion/decision of RAN3 and RAN2 (for RRC Container) is needed on whether this is the desired handling in case of all inter-RAT PS handovers when rSRVCC is initiated. The consequence of selecting Option 1 in GERAN, while this is not possible in UTRAN is that in Stage2 TS23.216 the handling of the PS bearers during rSRVCC will be different in case of intra and inter-RAT.
Another problem that arises in inter-RAT case is the problem of prioritizing PS handover and rSRVCC. Traditionally in GERAN, CS side has priority over the PS sessions when both features are supported by the mobile and the network, but it must be clarified which feature has a higher priority. This is relevant also in case of UTRAN and E-UTRAN. 
5. Conclusions   

Based on the received input from RAN3 in [3] it is proposed to select Option 1 – no PS handover support with rSRVCC from GERAN to UTRAN or E-UTRAN and inform RAN3, RAN2, SA2 on this decision. In addition SA2, RAN3 need to confirm whether this is inline with their handling for inter-RAT case between UTRAN and E-UTRAN.  The priority issue between rSRVCC and PS handover needs to be brought up in the LS as well.
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