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1. Introduction
In RAN2#78 meeting rSRVCC was briefly discussed but no conclusion was reached due to lack of time, it was decided to have an email discussion for rSRVCC.

[78#57] UMTS: Notification of IP/Ports and codec for rSRVCC [Huawei]

-
Progress on the issues and solutions discussed in R2-122374 

=>
Intended outcome: Email discussion report

This report tried to address the related issues and company views were summarized.
2. Background 
Below figure shows the procedure for rSRVCC from the source side.




 Figure 1: rSRVCC procedure
· Step1: UE report its rSRVCC capability to the SRNC using RRC Connection Setup Complete message. (Based on the S2-122624)

· Step2: SRNC triggers the rSRVCC procedure using Relocation Required message to the MSC. (RAN3 agreements)

· Step3: MSC generates the key derivation parameter NONCEmsc and derives the PS key based on the current CS key. (SA3 agreements)

· Step4: MSC retrieves the IP Ports and Codec from the IMS server (SA2 agreements)

· Step5: MSC forwards the handover message to target MME or SGSN. (SA2 agreements)

· Step6: MSC sends the Relocation Command with “rSRVCC Info” to the SRNC. The “rSRVCC Info” IE includes the IP, Ports and Codec, NONCEmsc. The “rSRVCC info” is required to be sent to UE. (RAN3 agreements)

· Step 7: SRNC adds the rSRVCC Info IE to the RRC handover messages and sends to UE.
RAN2 spec would be impacted on the following three points:
· Point 1: Capability indicator
· Point 2: The rSRVCC RRC handover messages for both intra-RAT and inter-RAT cases.

· Point 3: Security handling
3. Discussion
3.1 Capability Indicator

According to the LS (S2-122624) from SA2, it is clear that we will have an AS level rSRVCC capability to RNC: 

SA2 has discussed the issue and made the following agreement:

a) UE indicates the AS level rSRVCC capability to BSC/RNC via AS message similar to what has been done for SRVCC. 
For SRVCC AS capabilities together with the VoLTE and VoHSPA capabilities, it was intensively discussed during recent RAN2 meetings. The main consideration for the FGI bits in LTE is IOT opportunities for FDD and TDD. 
Based on the agreements reached during recent RAN2 meetings and RAN#56 (RP-120883), the SRVCC capabilities are:

For UMTS:

· SRVCC Support from UTRA PS HS to UTRA CS

· SRVCC Support from UTRA PS HS to GERAN
For LTE:

· EUTRA RRC_CONNECTED to UTRA CELL_DCH CS handover  (FGI bit 27)
· EUTRA RRC_CONNECTED to GERAN GSM_Dedicated handover (FGI bit 9)
For UMTS, it is recommended to not split between FDD and TDD as there is no IOT issue in UMTS. So it is proposed to introduce an AS level rSRVCC capabilities in UMTS

· rSRVCC support from UTRA CS to UTRA PS HS

· rSRVCC support from UTRA CS to E-UTRA

Companies are welcome to put comments in the table below.

	Company
	Comments

	Huawei, HiSilicon
	Agree to add two AS capabilities in UMTS.

	ALU
	OK with the 2 proposed capabilities.

	HTC
	We are fine with the two proposed capabilities.

	Ericsson, ST-Ericsson
	UE AS capabilities for rSRVCC should align to the principles as RAN/RAN2 will agree on in the Joint EUTRA/UTRA open issue 

	
	


3.2 The rSRVCC RRC handover messages for both intra-RAT and inter-RAT cases
This section mainly discusses the RRC handover message to initiate the rSRVCC procedure. We could also divide into two cases.
Case 1: rSRVCC from UMTS to LTE
For this case, HANDOVER FROM UTRAN COMMAND was proposed as the message to initiate the procedure in both R2-122374 and R3-121284, so we suppose HANDOVER FROM UTRAN COMMAND will be re-used and extended accordingly as the radio message to initiate the rSRVCC procedure for inter-RAT rSRVCC case, i.e., for UTRA to E-UTRA.

Case 2: rSRVCC from UMTS to HSPA
From RAN2#78 and RAN3#76, there are three proposals
Proposal 1: Use RADIO BEARER SETUP and CELL UPDATE CONFIRM
This was proposed in R2-122374:
· RADIO BEARER SETUP is used to trigger the rSRVCC in normal case to setup the non-existing PS RAB after rSRVCC.

· CELL UPDATE CONFIRM is used to trigger cell update while UE detects RLF in the source cell and selects a HSPA cell to establish PS RAB for voice. 

Proposal 2: Use HANDOVER FROM UTRAN COMMAND and CELL UPDATE CONFIRM 
This was proposed in R2-122374:
· HANDOVER FROM UTRAN COMMAND is used to trigger the rSRVCC in normal case to setup the non-existing PS RAB after rSRVCC.

· CELL UPDATE CONFIRM is used to trigger cell update while UE detects RLF in the source cell and selects a HSPA cell to establish PS RAB for voice. 

Proposal 3: Introduce a new radio message

This was proposed in R3-121284. It seems to be a clean way, but requires more specification texts describing the network and UE behaviour regarding normal and failure case, which would introduce additional complexity.

The IP/Ports,codec and NONCEmsc are required to send from RNC to UE using RRC messages. We propose add a new IE “rSRVCC Info” into the RRC messages. This should be reflected in the Stage-3 CR.
Below table is used to collect company views and comments.
	Company
	Comments

	
	intra-RAT rSRVCC

Option 1: RADIO BEARER SETUP/CELL UPDATE CONFIRM

Option 2: HANDOVER FROM UTRAN COMMAND/CELL UPDATE CONFIRM
Option 3: New radio message
	inter-RAT rSRVCC

HANDOVER FROM UTRAN COMMAND

	Huawei, HiSilicon
	Option 1 is preferred, because it has less spec impact.
	OK to re-use this message

	ALU
	Option 1.
	OK

	HTC
	Option 1.
	OK to re-use this message

	Ericsson, ST-Ericsson
	Option 3
	We note that with Option 1, Source RNC need to ASN.1-decode the Uu message in order to “add” new “rSRVCC Info” (with IP address/ports) and then apply integrity protection. This new requirement on RNC may give incompatibility problems in case involved RNCs are of different releases. 
With option 3, Source RNC would include the Uu RADIO BEARER SETUP message (as composed by Target RNC) as a “container IE” (transparent to SRNC), together with IEs for “rSRVCC Info”, NONCE etc, in the new RRC message. Option 3 would require “2-stage” ASN.1 decoding by UE.

	
	
	


3.3 Security handling
According to SA3 agreed CR S3-120549, S3-120550, S3-120376 and S3-120378 in SA3#67. 

1) The COUNT-I/-Cs are re-initialized from the START values for the rSRVCC handover, which has no defference from the setting of COUNT-I/-C is described in TS 25.331 for SRVCC. 

2) During the Inter-RAT rSRVCC and Intra-RAT rSRVCC handover, SRNC receives the key derivation parameter NONCEmsc from the MSC and adds it to the handover command message to UE, which is similar with the IP/ports and Codec transferring. 

3) In case of Intra-rSRVCC, UE derives the new key for the rSRVCC based on the NONCEmsc and the source CS key and use the new key as the PS key in the target side. In case of Inter-rSRVCC, UE derives the new CK'PS, IK'PS key for the rSRVCC based on the NONCEmsc and the source CS key, and generates Kasme= CK'PS,|| IK'PS.  

The latter 2 points should also be reflected in the stage 3 CR.

Companies are welcome to put comment in the table below.

	Company 
	Comments and Views

	Huawei, HiSilicon
	OK to follow SA3 conclusion, basically less radio message impact are foreseen.

	ALU
	Fine to follow the agreed SA3 CRs

	HTC
	We are fine to follow SA3 agreed CRs.

	Ericsson, ST-Ericsson
	We are also fine with SA3 agreed CRs.

	
	


4. Summary
1. For the capability indicator, four companies are fine with two indicators, i.e., rSRVCC support from UTRA CS to UTRA PS HS and rSRVCC support from UTRA CS to E-UTRA, two companies would like to link this issue to the related discussions of open issues in joint session, but what are those open issues are not clear for the moment;

2. For the rSRVCC RRC handover messages, for inter-RAT case, all the companies are fine to reuse HANDOVER FROM UTRAN COMMAND; for intra-RAT case, four companies are fine to reuse RADIO BEARER SETUP/CELL UPDATE CONFIRM, two companies would like to introduce a new message;
3. For security handling, all the companies are fine with SA3 agreed CRs. 
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