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1. Introduction
TSG SA2 informed in their LS response (see GP-120551) on their decision to utilize the NAS signalling for the transfer of the Serving PS node information from the MS to the MSC. In this contribution this proposal is analysed while taking into consideration that in GERAN the serving PS node is in fact available at the BSS in almost all scenarios. Therefore other solutions are possible for provisioning of the Serving PS node information without any impacts to either AS or NAS signalling. This paper proposes to provision the Serving PS node utilizing transparent containers. It must be noted that this proposal has been discussed in the last SA2 # 90 meeting. However the proposal is not seen in GERAN. 

2. Background 

The prerequisite that the PS bearer should be available limits the scope of the RSRVCC to DTM capable GERAN mobiles and networks where RSRVCC can be carried out following the CS Handover or DTM handover (i.e. PS+CS) principles. The source MSC/ MSC server initiating the handover for RSRVCC purpose should provide to the target MME or SGSN also the address of the PS node (SGSN or MME) that holds the PS contexts for this mobile. For the purpose of RSRVCC mobile the PS context shall always be available in the network. As given in 3GPP TR 23.885 the information elements required by the target MME/ SGSN to locate the old SGSN / MME holding the PS contexts are:

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. 

Based on the received Serving PS node information the target MME/SGSN shall be able to retrieve the PS contexts needed for successful completion of RSRVCC. The serving PS node information should therefore always be known in the source MSC/MSC server prior to initiating the RSRVCC.

Following the DTM mobility management procedures (see 3GPP TS 43.055) the BSS in a GERAN network supporting DTM will know the serving PS node information. This can be forwarded to the MSC through the A interface signalling. 
However during an ongoing call, prior to RSRVCC, handovers may happen to the networks where no DTM is supported and where no RAU is performed such as intra-RA handovers. In this case the PS context is kept in a PS node belonging to a possibly different location/routing area from the current serving cell after handover. Due to this in certain scenarios the serving PS node will not be available at a BSS or MSC/MSC server. One such example is the case when no RAU is performed after intra-BSS CS handover while in DTM or the other example is the case when the call has been initiated as a result of CS fallback or SRVCC from UTRAN(HSPA)/E-UTRAN. Thus the history of the UE’s mobility prior to the call and during the CS call is important for provisioning of the serving PS node and consequently enabling the rSRVCC.
In the last meeting TSG SA WG2 decided that the NAS signalling will be utilized to transfer this information from the mobile to the MSC server. However the Stage 3 details still need to be defined at the CT groups in order to decide in particular which NAS signalling will be used to carry this information. Some of the NAS signalling is already lacking space for new additional IEs. 

The utilization of the transparent containers is another option. This solution has been mentioned already in TR23.885 as a solution for the intra-RA handovers case as well as in RAN3 [see R3-120890] discussions. For convenience the part of the comparison concerning the containers from R3-120890 is depicted below:

“From R3-120890 Section 2.4:

…

	Solution 2
	25.413,

24.008
	RNC, MSC, UE
	Relocation Request/Direct Transfer;
Source RNC to Target RNC Transparent Container,

Relocation Required
	No RRC and NAS message impacted

	RANAP message impacted.
Additional RAU procedure brings more signalings during the CS call.


“

In this discussion paper the NAS solution is analysed. In addition it is also shown that a solution based on the utilization of transparent containers can in fact be applied to all scenarios by allowing the addition of the Serving PS Node in all scenarios In GERAN and UTRAN regardless of the change of routing area. 

3. NAS Solution Analysis  
The current selected solution for provision of the Serving PS node in SA2 is based on the NAS signalling the details of which are to be decided at the CT groups. The assumption is that only the NAS signalling between the mobile and MSC will be impacted. However considering that for the duration of the call it is the anchor MSC that is in control of the call, there are scenarios where an MSC does not have any Serving PS Node information for this mobile. This is due to the fact that the NAS signalling is performed between the mobile and anchor MSC for the duration of the call and the mobile does not know when a serving MSC changes. One such example is the case of a subsequent intra MSC handover following an inter-MSC handover as depicted in Figure 1 below. In this case the 3G MSC – A which is not the anchor MSC is responsible for the intra MSC handover. If the HANDOVER REQUIRED in this case indicates an SRVCC to UTRAN the 3G MSC – A does not know the Serving PS node as no NAS signalling is exchanged between this MSC and the mobile. 
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Figure 1: Basic External Intra-3G_MSC GSM to UMTS Handover Procedure [see TS23.009]

The NAS solution on its own is therefore not covering all possible scenarios and in addition to the impacts to the NAS signalling between the MS and the MSC some additional signalling would be needed to cover cases like the one in Figure 1.

The Rel-11 mobile supporting (r)SRVCC has no means to know whether a SRVCC to UTRAN or E-UTRAN is to be initiated and as such the Serving PS node will have to be send through NAS signalling upon each call. Sending of the Serving PS node through NAS signalling upon each call is not beneficial when considering that in GERAN the BSS has the RAI and TLLI when in DTM and that can easily be added to the HANDOVER REQUIRED over the A interface.
4. Provisioning of the Serving PS node utilizing transparent containers
Seen the prerequisite that the PS bearer should exist before initiating the RSRVCC, in a GERAN network supporting RSRVCC and DTM this information (RAI and TLLI) is known to the BSS prior to the CS call establishment or during an ongoing call. 
In order to have the Serving PS node available in each scenario where possibly no Serving PS node would exists it is suggested that the serving PS node information is added to the transparent containers upon each subsequent CS handover, DTM handover or SRVCC (from HSPA or E-UTRAN) to a GERAN or UTRAN network. It is proposed to add the Serving PS node information to the: 

· Old BSS to New BSS container if the target is a GERAN network or to

· Source RNC to Target RNC container if the target is a UTRAN network

The usage of transparent containers to send the Serving PS node information in case of for example UTRAN to GERAN handover is depicted below in Figure 2.
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Figure 2. UTRAN- GERAN handover transparent containers
The Serving PS node information to be added to the transparent container is determined by the serving RAN node operating the serving cell and initiating the CS handover or SRVCC:

a.
If the Serving RAN node is a UTRAN, the Serving PS node information (Serving_PS_node_UTRAN) shall consist of RAI, P-TMSI, and P-TMSI signature

b.
If the Serving RAN node is a GERAN, the Serving PS node information (Serving_PS_node_GERAN) shall consist of RAI and TLLI 

c.
If the Serving RAN node is an E-UTRAN, the Serving PS node information (Serving_PS_node_E-UTRAN) shall consist of GUTTI

The target node receiving the Serving PS node information (Serving_PS_node_UTRAN, Serving_PS_node_GERAN or Serving_PS_node_E-UTRAN) shall keep the information for the whole duration of the call. If the target node is a GERAN node and supports DTM the received Serving PS node information shall be updated upon routing area update. In this case the Serving PS node information previously received as part of the transparent container shall be replaced with the resulting updated Serving PS node information (i.e. RAI and TLLI).

The usage of the transparent container would cover all the cases including the intra MSC case but also the intra routing area update case and the case when the call is established while in GMM Ready State, packet idle mode provided the BSS has kept the Serving PS node information. 

Upon CS fallback to GERAN, or upon handover from a cell not supporting RSRVCC but supporting DTM to a cell not supporting DTM but supporting RSRVCC the Serving PS node information for UTRAN or E-UTRAN is to be added to the Suspend message send in GERAN. It must be noted that this information should be added in any case to support CS fallback to GERAN when no DTM is supported as depicted in TS23.272.  
3.1 Required Stage 3 Specification Changes 

The specification changes required to the provisioning of the Serving PS node as per transparent container proposal are:

1. Additional of the new IEs in the transparent container:

a. Old BSS to New BSS transparent container if the target node in CS handover or SRVCC is a GERAN network (see Figure 2 above);
b. Source RNC to Target RNC container if the target in CS handover or SRVCC is a UTRAN network,
5. Conclusions 

The solution based on the NAS signalling is not as exhaustive as the solution on the transparent containers in providing the Serving PS node at the MSC. In order to cover all scenarios such as intra MSC handovers further signalling changes are required in addition to NAS signalling. Another disadvantage of the NAS solution is that the Serving PS node shall be send at each CS call made by a Rel-11 RSRVCC supporting mobile as the mobile does not have any means to know whether a RSRVCC will happen for the duration of this call. This while in most of the cases the Serving PS node (RAI and TLLI) in GERAN is known at the BSS.

The solution based on the transparent containers on the other hand covers all scenarios and does not have any impact neither to NAS or AS signalling. The only changes required is the addition of the Serving PS node to “Old BSS to New BSS transparent Container” and “Source RNC to Target RNC container”.

It is proposed that GERAN takes into account the analysis of the NAS solution as well as the new solution based on the transparent containers and provides feedback to SA2 and CT1 on the findings.
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