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1. Introduction
The detailed handling of the PS bearers in case of rSRVCC is currently missing in TS23.216. In this paper a proposal for clarification of the handling of the PS bearers upon rSRVCC is given. This clarification is needed for further details in Stage 3 specifications in GERAN and RAN groups. 
2. Background

In Figure 1, the inter-RAT handover from GERAN to UTRAN is depicted when DTM is supported:
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Figure 1. Inter-RAT DTM Handover from GERAN A/Gb mode to UTRAN, preparation phase[43.055]

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 [1] 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 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  routing/tracking area update as well . As per TS29.274 the Context Response already includes the information for PS bearer (see below)
Table 7.3.6-3: Bearer Context within MME/SGSN UE EPS PDN Connections within Context Response

	Octet 1
	
	Bearer Context IE Type = 93
	
	

	Octets 2 and 3
	
	Length = n
	
	

	Octet 4
	
	Sparae and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	EBI
	0

	TFT
	C
	This IE shall be present if a TFT is defined for this bearer.
	Bearer TFT
	0

	SGW S1/S4/S12 IP Address and TEID for user plane
	M
	
	F-TEID
	0

	PGW S5/S8 IP Address and TEID for user plane
	C
	This IE shall only be included for GTP based S5/S8.
	F-TEID
	1

	Bearer Level QoS
	M
	
	Bearer Level QoS
	0

	BSS Container
	CO
	The MME/S4 SGSN shall include the Packet Flow ID, Radio Priority, SAPI, PS Handover XID parameters in the TAU/RAU/Handover procedure, if available.
	F-Container
	0

	Transaction Identifier
	C
	This IE shall be sent over S3/S10/S16 if the UE supports A/Gb and/or Iu mode.
	TI
	0


However requesting the PS bearers context is different from performing the PS handover as during RAU 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 PS context to the target reduces the setup time for PS bearers, but this is not the same as PS handover. 
Thus by selecting the Alternative 1 from [1] the support for handover of the PS session with the rSRVCC is removed . The transfer of the bearers to the target side on its own is not enough for PS handover support. 
3. Handling of the PS bearers in GERAN/UTRAN 

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 (see § 2) 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. There are two options possible for these bearers:

Option 1: PS bearers are not subject to handover and therefore the packet transfer will be terminated and upon successful access in the target cell the PS bearers will be re-established;  

Option 2: PS bearers are subject to CS to PS handover and as such upon RSRVCC there are resources requested by the BSS/RNC 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 handover 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.
3.1 GERAN case
In GERAN, seen that the PS handover is not used, Option 1 can be adopted although it is contradictory that in case of SRVCC from E-UTRAN / HSPA to GERAN, PS handover is allowed by the specifications but not in the other direction namely RSRVCC.
3.2 UTRAN case

As discussed during last SA2 meeting [2] and as indicated in the LS from 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 Container in case of intra-RAT. Therefore Option 1 is not possible for the intra UTRAN case.

E-UTRAN case

The LS from 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. 

5. 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. Transfer of the PS bearer context will improve the service interruption but this is not the same as in handover case. 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].

For 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. 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 voice has priority over the PS sessions when both features are supported by the mobile and the network, but it must be clarified whether this the case also in rSRVCC. This is relevant also in case of UTRAN and E-UTRAN. 

5. Conclusions 
Based on the received input from RAN3 in [3] and GERAN [4] it is proposed to select Option 1 – no PS handover support with rSRVCC from GERAN to UTRAN or E-UTRAN and reflect this in Stage2 TS23.216. It needs to be clarified with RAN3 whether the same Option can be used also for inter-RAT UTRAN to E-UTRAN rSRVCC.

For intra-UTRAN case since the inclusion of the RAB PS is mandatory Option 1 cannot be adopted and therefore solution is required for handling this case. 
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