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Abstract of the contribution: This document analyzes the possibility of reusing the current message/procedure to transfer SGSN identity related information to BSC/RNC in order to avoid the impact on RRC level.
1 Discussion

For UE based Alternative, it is not clear how UE packs one of the following information into rSRVCC IE in the following scenario:

a.
RAI, P-TMSI, and P-TMSI signature if serving PS node is in UTRAN network.

b.
RAI and TLLI if serving PS node is in GERAN network.

c.
GUTI if serving PS node is in E-UTRAN network.
Regarding bullet a:

During attachment procedure or RAU procedure, the RNC has the information pointed to the serving SGSN, which can be stored in RNC in case of active CS session. When RNC needs to start rSRVCC HO, it includes this serving SGSN address as part of the HO signalling toward the MSC enhanced for rSRVCC.
As RNC/BSS has no UE context for the UE in idle mode, the UE should initiate RAU to provide the RNC or BSS with the RAI/P-TMSI/P-TMSI signature or RAI/TLLI respectively when initiating CS call.
Therefore it seems there is no need to touch RRC message.
However, in case of normal CS HO but without RA change (e.g. inter RNC HO without RA change), the target RNC may not have the serving SGSN information, which should be studied in future.
Regarding bullet b:

In case of DTM capable GERAN network, during attachment procedure or RAU procedure, the BSS also has the information pointed to the serving SGSN, which can be stored in BSS in case of active CS session. When BSS needs to start rSRVCC HO, it includes this serving SGSN address as part of the HO signalling toward the MSC enhanced for rSRVCC.
Therefore it seems there is no need to touch the UE and RRC message.
In case of Non-DTM capable GERAN network, according to clause 16.2.1.1.1 of 23.060, it seems the suspend procedure can be reused to transfer RAI and TLLI to BSC. 
In this case, when UE has been involved in active CS call, the UE sends RR Suspend (TLLI, RAI) message to the BSS and BSS stores the related information. If the MS performs an inter-BSC handover while suspended, the TLLI and RAI should be transferred as BSC-to-BSC information in the Handover Required and Handover Request messages. 
Please refer to the part highlighted in yellow below.
Therefore the suspend procedure can be used and there is no need to touch the UE and RRC message as well. 

Abstract from 23.060
16.2.1.1.1
Intra-SGSN Suspend and Resume procedure

The Suspend and Resume procedure for intra-SGSN is illustrated in Figure 99.
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Figure 99: Suspend and Resume Procedure for intra SGSN

1)
The MS enters dedicated mode and the MS or the network limitations make it unable to support Class A mode of operation, or during CS connection, a DTM MS performs handover from a cell supporting DTM to a cell not supporting DTM.

2)
The MS sends an RR Suspend (TLLI, RAI) message to the BSS. The BSS may terminate any ongoing GPRS traffic for this TLLI.
3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN, and the SGSN acknowledges by returning Suspend Ack. The BSS shall store TLLI and RAI in order to be able to request the SGSN to resume GPRS services when the MS leaves dedicated mode.

4)
Eventually, the BSS may determine that the conditions for the GPRS suspension have disappeared. If the BSS is able to request the SGSN to resume GPRS services, the BSS shall send a Resume (TLLI, RAI) message to the SGSN. The SGSN acknowledges the successful outcome of the resume by returning Resume Ack.

5)
If the circuit switched radio channel is to be released, the BSS sends an RR Channel Release (Resume) message to the MS. The Resume message indicates whether the BSS has successfully requested the SGSN to resume GPRS services for the MS, i.e., whether Resume Ack was received in the BSS before the RR Channel Release message was transmitted. The MS leaves dedicated mode.

6)
The MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN:

-
if the BSS did not successfully request the SGSN to resume GPRS services,

-
if the RR Channel Release message was not received before the MS left dedicated mode,

-
if the MS locally determines that the conditions for the GPRS suspension have disappeared


The Update Type depends on the mode of operation of the network in use e.g. in mode I Combined RA/LA Update is made and in mode II or III Routeing Area Update is made.

The full handling of suspended MSs in the BSS and the SGSN is implementation dependent. Typically, the SGSN should not page suspended MSs.

If the MS performs an inter-BSC handover while suspended, the TLLI and RAI should be transferred as BSC-to-BSC information in the Handover Required and Handover Request messages, see TS 48.008 [18]. This allows the new BSC to initiate the Resume request procedure to the SGSN. If the BSC-to-BSC information was not transferred or not understood, the MS doesn't receive an indication that resumption has been successful, and the MS shall resume GPRS services by initiating a Routeing Area Update or Combined RA/LA Updating procedure as described in step 6.

***********************************************************************************************
Regarding bullet c:

This applies to the scenario of CS voice call established during SRVCC from E-UTRAN to GERAN without DTM support where the UE will be in GPRS PS suspend state in GERAN. 
In this case, the UE will send RR Suspend with TLLI/RAI to BSC that is mapped from GUTI pointed to old serving MME and the following procedure is similar with the bullet b.
Alternatively, SRVCC MSC Server is the anchor MSC Server and can store the information of serving MME node. Assuming SRVCC MSC Server can also act as rSRVCC MSC Server, the stored MME information can be used by the anchor MSC Server to find the correct MME.
Therefore it seems there is no need to touch the UE and RRC message. 
2 Proposal

It is proposed to add the new alternative solution using RAN provided information into TR.
First Change
6.3.3.9.2
Alternative 2: UE provided information

UE packs one of the following information into rSRVCC IE, which can be used to locate source SGSN/old MME:

a.
RAI, P-TMSI, and P-TMSI signature if serving PS node is in UTRAN network.

b.
RAI and TLLI if serving PS node is in GERAN network.

c.
GUTTI if serving PS node is in E-UTRAN network.

UE reports rSRVCC IE, which can be used to locate source SGSN / old MME, to RNC/BSC when it is involved in CS call establishment (including CS MO/MT, CS handover, and SRVCC cases).
RNC/BSC includes the rSRVCC Info IE in Handover/Relocation Required message for CS to PS handover, e.g. by including the rSRVCC Info IE into GERAN Classmark.
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1.
UE involves in CS session by proceeding CS MO/MT procedure. UE packs the serving PS node information into rSRVCC IE and reports the rSRVCC IE to RNC/BSS.

2.
UE involves in CS session by performing SRVCC procedure. UE packs the serving PS node information into rSRVCC IE and reports the rSRVCC IE to RNC/BSS.

3.
When the RNC/BSS supporting rSRVCC triggers the rSRVCC procedure, it sends Relocation Required/Handover Required message with received rSRVCC IE content to anchor MSC Server. The anchor MSC Server sends MAP-Handover-Preparation request with the received rSRVCC IE content to target MSC Server.

An example of RRC Report message used to report the rSRVCC IE  is "RRC Measurement Report" message. The inclusion of rSRVCC IE  shall be according to subclause 10.1.1.1.2 of TS 25.331 for non-critical extension of a RRC message with additional information elements or subclause 8.6.1 of TS 44.018.

Editor’s note:  The exact method to send the rSRVCC IE needs to be confirmed and decided by RAN groups. 
6.3.3.x.3
Alternative 3: RAN provided information

According to 6.3.3.9.2:
Regarding bullet a and bullet b where GERAN is DTM capable:

In case of UTRAN or DTM capable GERAN network, during attachment procedure or RAU procedure, the RNC/BSS has the information pointed to the serving SGSN, which can be stored in RNC/BSS in case of active CS session. When RNC/BSS needs to start rSRVCC HO, it includes this serving SGSN address as part of the HO signalling toward the MSC enhanced for rSRVCC.
As RNC/BSS have no UE context for the UE in idle mode, the UE should initiate RAU to provide the RNC or BSS with the RAI/P-TMSI/P-TMSI signature or RAI/TLLI respectively when initiating CS call.
Editor’s Note 1: It is FFS how target RNC/BSC to get the serving SGSN information in case of normal CS HO but without RA change (e.g. inter RNC HO without RA change).
Regarding bullet b where GERAN is Non-DTM capable:

In case of Non-DTM capable GERAN network, according to clause 16.2.1.1.1 of 23.060, it seems the suspend procedure can be reused to transfer RAI and TLLI to BSC. 

In this case, when UE has been involved in active CS call, the UE sends RR Suspend (TLLI, RAI) message to the BSS and BSS stores the related information. If the MS performs an inter-BSC handover while suspended, the TLLI and RAI should be transferred as BSC-to-BSC information in the Handover Required and Handover Request messages. 

Regarding bullet c:

This applies to the scenario of CS voice call established during SRVCC from E-UTRAN to GERAN without DTM support where the UE will be in GPRS PS suspend state in GERAN.

In this case, the UE will send RR Suspend with TLLI/RAI to BSC that is mapped from GUTI pointed to old serving MME and the following procedure is similar with the bullet b.
Alternatively, SRVCC MSC Server is the anchor MSC Server and can store the information of serving MME node. Assuming SRVCC MSC Server can also act as rSRVCC MSC Server, the stored MME information can be used by the anchor MSC Server to find the correct MME.
Editor’s Note 2: It is FFS whether the anchor MSC Server storing the information of serving MME node is new feature or not.
During rSRVCC procedure, RNC/BSS includes the rSRVCC Info IE with serving SGSN/MME information in Handover/Relocation Required message for CS to PS handover, which is used by MSC Server to find the serving SGSN/MME correctly.
End of Change
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