SA WG2 Temporary Document

Page 1
-


3GPP TSG SA WG2 Meeting #62
TD S2-080699
Marina Del Rey, California, USA 
(Revision of TD S2-080583)
14 - 18 January 2008

Source:
Ericsson, Nokia, Nokia-Siemens Networks, Nortel, Qualcomm, Alcatel-Lucent, Huawei

Title
Evaluation of remaining SRVCC options
Document for:
Discussion and Approval

Agenda Item:
8.7.1 

Work Item / Release:
SAE / Release 8
Abstract: Evaluation of remaining SRVCC options – update of section 7.19.1.10 .
1
Introduction

At SA2 #61 in Ljubljana a new section 7.9.1.10 had been added into 3GPP TR 23.882 which shall provide the evaluation of the remaining options D-1, D-2 VDN+, E, and F-1. Several companies agreed to co-operate offline in order to provide an update of this section for discussion and approval at SA2 #62; these companies were (in alphabetical order): Alcatel-Lucent, Ericsson, Huawei, Nokia, Nokia-Siemens Networks, Nortel and Qualcomm. 

Note: This summary/table may not reflect all the viewpoints by the co-operate companies and it is expected that further comments and discussions will take place during the SA2.
2
Discussion

In the course of discussing the various alternatives, participating companies provide further clarification on the different proposals. Due to the commonalities of the D-2 VDN+ and F-1 options with regard to impacts as listed in the table it was decided to merge these two options into one D / F option, hence a column for D / F is included in the evaluation table. The remaining difference between D-2 VDN+ and F-1 are documented in the IWF complexity row.

No input has been received for option D-1, hence this column has been removed.
3
Proposal

It is proposed to include the following changes into 3GPP TR 23.882.

( Begin 1st Change (
7.19.1.10
Evaluation of the remaining options

The following table describes the impact and characteristics of the remaining SR VCC options.

	
	E
	D/F
	Comments

	UE impacts
	· SR-VCC specific triggering of CS signalling procedures 

· Routing of CS signalling over UE LTE stack (instead of the regular CS radio), when used for SR-VCC

· Extended timer for CS Call Setup, when used for SR-VCC (Call setup starts in LTE and completes over CS radio) 
· Modifications of CC state machine because of null RAB Assignment.
	· UE will have to be moved to the CS speech/active mode in the CS side without going thru the traditional 24.008 state machine setup with the MSC

· UE not CS registered while in a CS call or using SMS (impacts on 24.007/24.008 MM, SMS and CC)

	UE does not establish user plane prior handover from LTE to CS

	BSS/UTRAN impacts
	No impact from SRVCC
	No impact from SRVCC
	Need to configure LTE neighbouring cells for the purpose of measurements for CS ( LTE 

	eUTRAN impacts
	· Proposed/selected target cell be compatible with the UE capabilities(same as D/F)
· Explicit or implicit indication from eUTRAN to UE when UE enters/leaves into/from LTE border area ("SR-VCC Area"). "SR VCC area" needs to be configured and maintained if explicit indication is used.


	· Proposed/selected target cell be compatible with the UE capabilities(same as E)


	

	EPC impacts
	· MME-IWF encapsulation of CS signalling for UEs in "SR VCC area" (extensions of S3 functionality)

· MME relay function between NAS signalling and IWF
· MME maintains per-UE connection on S3' during the SR VCC Preparation
	· MME routes any 2G/3G target to IWF, therefore no MME impact


	

	IWF complexity
	Interfaces: 
· S3 

· S3 plus encapsulation feature (extension of S3 functionality)

· Iu-CS or A (control plane only)


Functions:

· Encapsulation / decapsulation of CS signalling to / from UE via MME

· S3 proxying between MME and SGSN

· Coordination between S3 and Iu-CS procedures

· IWF holds a context for a SR-VCC UE when the SR-VCC UE is engaged in a VoIP session with in the LTE SR-VCC area

 Note: UP is not initialized
	Interfaces: 

· S3
· MAP E, D, C, LI (FFS), Charging, ,Mc, ISUP

· Mw (if ICS is to be supported in option F)


Functions

· MSC Server functions and interfaces (MAP (HO control part only), subscriber profile handling, Charging, Lawful Interception, MGW management)

· SIP user agent with Early IMS security. Note: a SIP user agent with Early IMS security (Mw reference point) is needed if ICS are to be supported in option F by the serving PLMN

· S3 proxying between MME and SGSN

· Coordination between S3 and MAP-E procedures

· IWF maintains per-UE context and UP connection after the SR VCC handover until end of call.

	

	Impacts on IMS
	No impact to R7 IMS.
	No impact to R7 IMS.
	

	Impact on VCC Application / Service Continuity Rel 8
	· Enhancement needed if bicasting is used
	· Enhancement is needed if bi-casting is used.

· Usage of MSISDN as VDN is FFS for D-2 VDN+

	

	Deployment impacts (not covered in other rows)
	· IWF must be placed in the S3 signalling path between MMEs and SGSNs

· An IWF is to be configured as the target BSS/RNS for all LTE cells in existing 2G/3G MSCs

· Additional signalling load on MSCs and HSS even in case SR VCC domain transfer does not occur
	· IWF is perceived as an MSC/MSS/MGW and will need to have MAP and ISUP to interwork with target MSC.

· For the MME/SGSN it looks like an SGSN.

· The IWF is configured as the target SGSN for handovers to 2G/3G.

· Additional inter-MSC trunks (if IWF not integrated in all MSCs).
	

	Impacts on availability of user services
	· Same as Rel-7 VCC. Alt-E is only a signalling extension to Rel-7 VCC for seamless Domain Transfer for Single Radio devices 

· All ICS modes of operation are supported; including I1-cs, I1-ps and IMSC. Support of I1-ps requires PS-PS handover executed together with SR VCC. Otherwise fallback to I1-cs as described in 3GPP TR 23.892.
	· Once the UE accessed 2G/3G all 24.008 signalling is between UE and IWF and services are available as supported by IWF and IMS.

· All ICS modes of operation are supported by Alt D+F. I1-cs is not supported in  eUTRAN. Support of I1-ps requires PS-PS handover executed together with SR VCC. Otherwise fallback to I1-cs as described in 3GPP TR 23.892.
	

	Impacts on other network features
	Nothing specific due to SRVCC
	· An LA is required during/after SR-VCC if a new CS controlled service is added to the call which has been handed over to CS (e.g. adding CS-Data/fax to a voice only session after it’s handed over to CS). Note that handling of a call with some of its services controlled in CS is a general ICS issue which requires further study; not specific to SR-VCC.

· Handling of an Emergency call which is placed when a call is active which has been handed over from LTE is FFS. Note that this is general ICS issue which has been identified for further study (refer to S2-075294- Emergency Call issue with ICS for details )

Editor’s note: It is FFS whether and when to insert subscriber data in the IWF.
	


From a high-level point of view the remaining options D/F and E can be differentiated regarding their impacts as follows (issues were there are no differences are omitted):

Option D / F

· Based on MSC-MSC handover principle

· IWF has to act as an anchor MSC server and has to provide required interfaces and functions; in addition, IWF has MME/SGSN functionality

· Additional MGW and PCM Trunk resources

· No impacts on EPC; impacts on eUTRAN.

· UE is not attached to CS prior handover from LTE to CS

Option E

· Based on RNC/BSC handover principle

· IWF has to act as RNC or BSC and has to provide required interfaces and functions; in addition, IWF has MME/SGSN functionality

· Impacts on eUTRAN and EPC for tunnelling of CS signalling

· UE attaches to CS prior handover from LTE to CS

Both options have impacts on UE, deployment, and VCC Application; the later only if bicasting is used.

Regarding the expected HO performance of options D/F and E, it was concluded that there are no significant differences in performance assuming UE in Alt E has performed the SRVCC preparation phase in advance of the actual HO triggering by eNb. Both options provide similar level of performance in terms of radio Handover efficiency in maintaining the service continuity and QoS between the source and the target accesses.
Regarding commonalties and differences of the option E with Voice Service Continuity between cdma2000 1xRTT Revision A and E-UTRA, it was concluded that there are similar principles for triggers and encapsulation, but also differences in the details. 

Editor’s note: A more detailed analysis regarding commonalities and differences of the option E with Voice Service Continuity between cdma2000 1xRTT Revision A and E-UTRA is FFS.

Editor’s note: A more detailed analysis regarding usage of ICS UE in option E and option D/F is FSS.
( End 1st Change (
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