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1 Introduction

It has been discussed in RAN3#73bis meeting on how to notify the MME of the Source SGSN info for rSRVCC and agreed to prefer the solution without impact on RAN2.
This contribution lists the possible solutions and makes the comparison.
2 Discussion
During the rSRVCC handover procedure, the MSC should send the source SGSN information to the target SGSN/MME for the target SGSN/MME to retrieve all the PS contexts including the reserved VOIP context, and notify the target RAN to allocate resource for PS RAB. That means it is necessary for MSC to acquire the information before send to the target CN node.

Since the method to determine the identification of serving PS node needs to be decided by RAN groups / stage 3, which is described in TR23.885/6.3.3.9.2 as followed, we propose several solutions to achieve the source SGSN info for MSC, which are AS solution, NAS solution and combined AS and NAS solution.

NOTE:
Which method is used needs to be decided by RAN groups / stage 3.
2.1 AS Solutions
1. UE sends the source SGSN information to the RNC in RRC Connection Setup Complete Message, including RAI, P-TMSI, and P-TMSI signature. 
· During the SRNC Relocation, the source RNC should send SGSN info to the target RNC within the Source RNC to Target RNC Transparent Container. 
· For UE in PS idle mode, if UE receives the new Routing Area Identification which is different from the old one after SRNC relocation, it initiates the Routing Area Update procedure as defined in TS 23.060. During the RAU procedure, if the SGSN changes, new SGSN info will be sent to the RNC by the new SGSN, otherwise RNC just keeps the last one unchanged.
· For UE in PS connected mode, if the SGSN changes, the new SGSN sends the current SGSN information to the RNC. 
When the rSRVCC handover is triggered, RNC sends the info to the MSC in Relocation Required Message.
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Figure 1: SGSN info maintained in SRNC
When UE initiates the CS service, the PS NAS should provide the source SGSN information to AS, which means the interaction between PS NAS and AS is needed. The solution impacts the RRC message with ASN.1 and RANAP messages. Since the source SGSN info is NAS information, it is not preferred to use RRC message to transfer. The solution has impacts on UE, RNC, MSC and SGSN nodes.
2. This solution is similar with solution 1, the only difference is that after UE set up the CS call it initiates RAU Initial Direct Transfer message including Intra Domain NAS Node Selector IE. 
No RRC message change is involved. The additional RAU procedure is triggered after CS call setup. This solution has impacts on CT1, and NAS signalling messages (e.g. Request/Response) are introduced after each CS call setup. The RANAP messages will be affected as well. It impacts UE, RNC, MSC and SGSN nodes.
2.2 NAS Solutions
3. UE sends the SGSN information IE to the MSC during the CS call setup procedure. 
After the SGSN changes, UE sends latest SGSN info to the MSC. This may introduce new NAS message to transfer the SGSN information to the MSC.
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Figure 2: SGSN info maintained in MSC
This method is simple as there is no impact on RRC and RANAP messages. No change occurs in the RAN node. Only CT1 impacts should be considered as the new NAS signalling is introduced when the SGSN changes. 
4. MSC requests for the source SGSN information from the UE when rSRVCC preparation or rSRVCC handover is triggered. A new NAS procedure between MSC and UE is needed.

[image: image3.emf]UE RNC MSC SGSN

continue rSRVCC handover

new NAS procedure(request SGSN info)

rSRVCC Relocation Required


Figure 3: SGSN info maintained in UE
This solution impacts CT1 only. Compared with solution 3, fewer NAS signalling is introduced. However it brings some delay when retrieving the SGSN information. Compared with solution 1, 2, 3 and solution 5, no RAN node and CN node needs extra maintenance work for the SGSN info if rSRVCC handover is not triggered. 
2.3 Combined NAS and AS Solution
5. UE sends the SGSN info to the MSC during the CS call setup procedure. If SGSN does not change, MSC keeps the latest SGSN info. 
· For PS idle UE, if UE receives the new Routing Area Identification which is different from the old one after SRNC relocation, the UE initiates the Routing Area Update procedure as defined in TS 23.060. During the RAU procedure, the new SGSN sends the information to the RNC.
· For PS connected UE, if SGSN changes, the new SGSN sends the latest SGSN info to the target RNC no matter the UE receives the new RAI or not.
Afterwards RNC sends the latest SGSN info to the MSC in Relocation Required message if RNC has received the SGSN info from SGSN. 
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Figure 4: SGSN info maintained in MSC
Compared with solution 3 and solution 4, there is no new extra signalling message and no new procedure being introduced, also no delay is foreseen. It has impact on the NAS message and RANAP message.
According to the analysis above, NAS solution and Combined solution are preferred. Since both of the solutions impact CT1, it is proposed to send an LS to SA2 and CT1 to investigate the solution and decide the proper one.
2.4 Comparison of the solutions

The comparison of the solutions is followed. 

	
	Impacted RAN specs
	Impacted nodes
	Potential impact messages
	Pro.
	Con.



	Solution 1
	25.413,
25.331 with ASN.1 impact
	RNC, MSC, UE
	RRC Connection Setup Complete;
Relocation Request/Direct Transfer;
Source RNC to Target RNC Transparent Container,
Relocation Required
	No NAS message impacted

	RRC message and RANAP message impacted.

RRC message is used to transfer NAS information.

	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.

	Solution 3
	24.008
	UE, MSC
	NAS message e.g. Service Request;

New NAS message
	RNC not impacted

	Signaling overhead is the most if SGSN changes during the CS call.

New NAS procedure to report info

	Solution 4
	24.008
	UE, MSC
	New NAS message
	RNC not impacted.

Fewer messages needed. 
The request procedure is not coupled to any current procedure.

No redundant maintenance work of SGSN info
	New NAS procedure to request info

	Solution 5
	24.008, 25.413
	UE, RNC, MSC
	NAS message, e.g. Service Request etc;
Relocation Request/Direct Transfer;
Relocation Required
	No new message or procedure

	NAS and RANAP message impacted.


Proposal 1: It is proposed to agree that in order for the MME to achieve SGNS information, NAS solution and Combined solution are preferred. An LS [2] will be sent to SA2 and CT1 to investigate the solutions and select the proper one.
3 Conclusion and Proposal

In this contribution, the possible solutions on notification of SGSN information are proposed and the corresponding specification impacts are explained.

Proposal 1: It is proposed to agree that in order for the MME to achieve SGNS information, NAS solution and Combined solution are preferred. An LS [2] will be sent to SA2 and CT1 to investigate the solutions and select the proper one.
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