3GPP SA WG2 Temporary Document

Page 1

3GPP TSG SA WG2 Meeting #61
S2-075038
12 - 16 Nov, 2007

Ljubljana, Slovenia
Source:
Huawei
Title:
Analysis and optimization for alternative D2&E
Document for:
Discussion & Approval
Agenda Item:
8.7
Work Item / Release:
SAES / Rel-8
Abstract of the contribution: This contribution intends to optimize alternative E&D2 on the basis of analysis. 
1. Introduction
This contribution analyses alternative E and D2, and intends to optimize alternative E&D2 by adding user plane in Voice IWF and providing the possible triggers.
Note: In this paper, for the convenience of depiction, we divide EPS->CS Service Continuity into two phases: preparation phase including Location Area update procedure and DT procedure, and execution phase including the actual EPS->CS Handover. 
2. Analysis for alternative E and D2 
2.1  Alternative E  

Before the actual EPS->CS handover occurs, the UE first performs Location Area update to pre-register in CS domain and then sets up a CS call to trigger the DT procedure. Since the Location Area update and CS call could take up to about 10 seconds, the two procedures shall be proactively performed before the actual EPS->CS handover occurs. 
Also, since Voice IWF has no Media Plane after DT procedure, the following specific handlings are required:

(1) Upon the completion of the DT procedure, VCC AS still needs to maintain both the VoIP leg towards E-UTRAN and the CS leg towards MSC until the actual EPS->CS handover occurs. 
(2) The VCC MGW controlled by VCC AS performs bi-casting to the VoIP leg towards E-UTRAN and to the CS leg towards MSC, even in early time of UE’s camping on CS cell. 
(3) Consequently, after UE has moved to CS domain, some specific mechanisms are needed to inform VCC AS of stopping bi-casting and releasing the VoIP leg.
According to the above analysis, there are two issues for alternative E:
(1) How to find the feasible triggers for preparation phase and execution phase.
(2) There are some impacts on Rel-7 VCC framework (e.g. bi-casting during the DT procedure).
2.2  Alternative D2
In general, alternative D2 is similar to alternative E, except that the DT procedure is moved from preparation phase to execution phase in order to avoid bi-casting. 
Compared to alternative E, by moving DT procedure from preparation to execution phase, it is easier to find the feasible triggers: 
One possible trigger for preparation phase (i.e. Location Area update procedure):

When UE moves to the border of the EUTRAN coverage and receives the related neighbour 2G/3G cell lists from its serving eNodeB, Locate Area update procedure is triggered by UE. 
One possible trigger for execution phase (i.e. EPS--> CS Handover procedure):

When UE goes on moving from LTE to 2G/3G, EPS--> CS Handover procedure will be triggered.
Based on the above discussion, however, we can see that the execution phase is composed of EPS->CS Handover procedure + DT procedure, and the service interruption gap could correspond to inter-MSC Handover procedure + partial DT procedure, which is not feasible since DT procedure could take up to several seconds in the roaming case. 
So, the feasibility for moving DT procedure from preparation phase to execution phase is still needed to be investigated in more details. 
3. Optimization for alternative E
As shown in Figure 3-1, compared to the original alternative E, Voice IWF exhibits Rx interface towards the EPS (i.e. Voice IWF has User Plane which will benefit the EPS->CS voice service continuity). 
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Figure 3-1: SR-VCC Architecture for Enhanced Alternative E
Similar to alternative D2, one possible trigger for preparation phase (i.e. Location Area update procedure and DT procedure) is:
When UE with an active IMS VoIP session moves to the border of the EUTRAN coverage and receives the related neighbour 2G/3G cell lists from its serving eNodeB, the UE triggers Locate Area update procedure and DT procedure. In other words, the border of the EUTRAN coverage is used as a “changing room” for the EPS->CS HO.
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Figure 3-2 Enhanced Alternative E - Preparation Phase

The more details will be depicted as shown in Figure 3-2 above:
Preparation Phase:

(1) Upon entering the border of the EUTRAN coverage and receiving the related neighbour 2G/3G cell lists, the UE performs Location Area update to pre-register in CS domain over the NAS based tunnel.

(2) Also over the NAS based tunnel, the UE uses VDN to initiate a CS call towards VCC AS (i.e. DT procedure).
(3) During the DT procedure, the dedicated EPS voice bearer setup by IMS voice call is to be released and a new dedicated EPS voice bearer establishment is to be triggered by Voice IWF using Rx interface. The related SDP negotiation between UE and Voice IWF could be done by the NAS based tunnel. 
(4) Upon the completion of the DT procedure, the voice media path is composed of the new dedicated EPS voice bearer as shown in deep blue between UE and Voice IWF, and the CS voice bearer as shown in violet between Voice IWF and IM-MGW, and the IP bearer via transport network as shown in black between IM-MGW and remote UE.
(5) And its associated session control path is composed of the CS signalling as shown in red, and the SIP signalling between MGCF and VCC AS, and remote UE.
Subsequently, when the UE goes on moving from EUTRAN to 2G/3G coverage, the source eNodeB decides to initiate EPS-->2G/3G PS-PS HO procedure, which will trigger inter-BSC/inter-MSC HO procedure. The more details are depicted in Figure 3-3 below:

[image: image3.emf]A/Iu-CS

CS signalling 

over NAS

S3-CS

UE

E-UTRAN

MSC

CSCF

MME

VCC AS

VPLMN HPLMN

1 2

Remote

UE

SAE   GW

V

PLMN

PCRF

MGCF

2

2

BSC/RNC                 

2

Rx

A/Iu-CS

3

IP Bearer via 

transit network

Voice IWF

(BSC/RNC simulation)

2

2

2

IM-MGW

3

Post inter-BSC  HO Path

3

2 3

3

3

1

Pre DT Procedure  Path

2

Post DT Procedure  Path

The dedicated voice bearer setup by Voice IWF

The SIP session between VCC AS and remote UE

The SIP session between VCC AS and UE

CS Signalling Path

The CS bearer setup by  DT 

The dedicated voice bearer setup by IMS call


Figure 3-3 Enhanced Alternative E - Execution Phase

Execution Phase:

(1) Since the UE uses the NAS based tunnel to pre-register in target 2G/3G CS domain and pre-establish the related CS bearer, then Voice IWF has all the necessary information for the inter BSC/inter MSC HO towards 2G/3G CS together with the target 2G/3G Cell ID sent from EPS.
(2) Voice IWF acts as BSC/RNC towards the serving MSC and constructs the standard Handover Required message sent to the serving MSC which executes a regular inter BSS/RNC handover preparation (or an inter-MSC handover from the serving (anchor) MSC to the target MSC if the selected target BSS/RNC belongs to a different target MSC).
(3) Upon completion of inter-BSC/inter-MSC Handover procedure, Voice IWF triggers to release the new dedicated EPS voice bearer as shown in deep blue colour between UE and Voice IWF.
So, compared to the original alternative E, the pros for the enhanced alternative E can be listed as follows:

(1) Rel-7 VCC framework can be reused without any modification (i.e. no VCC MGW/bi-casting) by introducing Rx interface in Voice IWF.
(2) It is easy to find the feasible triggers for preparation phase and execution phase.  
(3) The voice service interruption gap can be achieved as same as the one for inter BSC/inter-MSC, and then the performance is much better as opposed to the original alternative E and D2.

4. Proposal
With respect to alternative E, the EPS->2G/3G CS SR-VCC procedure is optimized by introducing Rx interface in Voice IWF, and it is proposed here to update the SR-VCC Alternative E text in TR 23.882 according to the Annex A of this contribution.
Also, it recommends that alternative D2 uses the same trigger point for preparation phase. 
Annex A

*************************Start 1st Change ***********************************

7.19.1.7
Alternative E - IMS Anchored Voice Continuity
7.19.1.7.1
Description

This solution aims to use IMS and VCC Rel-7 framework for controlling the voice call continuity between CS domain and EPS access. Re-use and enhancement of Release 7 VCC, where applicable, will also be considered.
In order to utilize the IMS and VCC Rel-7 architecture, the following high level architecture introduces a gateway called "Voice Interworking Function (IWF)". The role of the Voice IWF is:

-
To be a signalling tunnelling end point towards the EPS MME for receiving/sending encapsulated GSM/UMTS CS signalling messages to/from the UE and 

-
To emulate a GERAN BSS (A interface) or UTRAN RNC (Iu interface) towards the 2G/3G MSC. No modifications to the existing MSCs are expected.
-
To act as an AF (Rx interface) towards the EPS so as to trigger the dedicated EPS voice bearer establishment procedure. No modifications to the existing PCCs are expected.
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Figure 7.19.1.7-1: High Level SR-VCC Architecture

Per VCC Rel-7, for all VCC-capable UE's, the call is always anchored at the VCC AS.  

The Role of the Voice IWF is to enable a single radio UE to communicate in parallel both with the source system and target system. Instead of using separate radios as in Rel-7 VCC, the signalling communication with the target system is carried over the source system radio access.

Voice IWF is connected to MME with S3-CS reference point. Protocol selection for S3-CS is FFS.
S3-CS reference point is used to convey CS signalling messages (as specified in TS 24.008) between MME and Voice IWF.
7.19.1.7.2
LTE  VoIP to 2G/3G CS voice continuity
7.19.1.7.2.1
Overview

The procedure for a single-radio UE performing VCC from LTE VoIP to 2G/3G CS will then follow the high level steps as defined in Figure 7.19.1.7-2. 

The handover from 2G/3G CS to LTE VoIP is FFS.
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Figure 7.19.1.7-2: High Level Procedures for Single Radio VCC

7.19.1.7.2.2
Step 1: CS call setup

The UE performs Location Area update and sets up a call in the CS domain (CS signalling tunnelled over LTE and Voice IWF) to an MSC in local PLMN. Similarly to Rel 7 VCC, this CS call setup is started well before the media is switched from VoIP to CS. The trigger to initiate this CS call setup may come from E-UTRAN (FFS).

The communication between the UE and the Voice IWF is based on TS 24.008. 

-
Between UE and MME the required TS 24.008 signalling is encapsulated in EPS NAS signalling. The EPS NAS message(s) to be used for this purpose is FFS. 

-
Between MME and Voice IWF the required 24.008 signalling is encapsulated in S3-CS protocol, the protocol for the S3-CS is FFS.

At the end of step 1, as shown in Figure 7.19.1.7-3 and Figure 7.19.1.7-4 :

-
a CS call leg exists between the UE and the VCC AS, and its associated media path is composed of the EPS dedicated bearer as shown in deep blue between UE and Voice IWF, and the CS voice bearer as shown in violet between Voice IWF and IM-MGW, and the IP bearer via transport network as shown in black between IM-MGW and remote UE.
 -
the original SIP session and the VoIP bearer(s) via E-UTRAN are released and the UE sends and receives media via the dedicated voice bearer(s) setup by VCC call (i.e. the standard VCC Domain Transfer procedure is performed).
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Figure 7.19.1.7-3.  Step 1: CS Call Establishment Procedures
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Figure 7.19.1.7-4 Enhanced Alternative E - Preparation Phase
When UE with an active IMS VoIP session moves to the border of the EUTRAN coverage and receives the related neighbour 2G/3G cell lists from its serving eNodeB, the UE triggers Locate Area update procedure and DT procedure. In other words, the border of the EUTRAN coverage is used as a “changing room” for the EPS->CS HO. The more details is depicted in Figure 7.19.1.7-4 above.
Preparation Phase:

(1) Upon entering the border of the EUTRAN coverage and receiving the related neighbour 2G/3G cell lists, the UE performs Location Area update to pre-register in CS domain over the NAS based tunnel.

(2) Also over the NAS based tunnel, the UE uses VDN to initiate a CS call towards VCC AS (i.e. DT procedure).

(3) During the DT procedure, the dedicated EPS voice bearer setup by IMS voice call is to be released and a new dedicated EPS voice bearer establishment is to be triggered by Voice IWF using Rx interface. The related SDP negotiation between UE and Voice IWF could be done by the NAS based tunnel. 

(4) Upon the completion of the DT procedure, the voice media path is composed of the new dedicated EPS voice bearer as shown in deep blue between UE and Voice IWF, and the CS voice bearer as shown in violet between Voice IWF and IM-MGW, and the IP bearer via transport network as shown in black between IM-MGW and remote UE.

(5) And its associated session control path is composed of the CS signalling as shown in red, and the SIP signalling between MGCF and VCC AS, and remote UE.
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Figure 7.19.1.7-5 Enhanced Alternative E - Execution Phase

Subsequently, when the UE goes on moving from EUTRAN to 2G/3G coverage, the source eNodeB decides to initiate EPS-->2G/3G PS-PS HO procedure, which will trigger inter-BSC/inter-MSC HO procedure. The more details are depicted in Figure 7.19.1.7-5. 
Execution Phase:

(1) Since the UE uses the NAS based tunnel to pre-register in target 2G/3G CS domain and pre-establish the related CS bearer, then Voice IWF has all the necessary information for the inter BSC/inter MSC HO towards 2G/3G CS together with the target 2G/3G Cell ID sent from EPS.
(2) Voice IWF acts as BSC/RNC towards the serving MSC and constructs the standard Handover Required message sent to the serving MSC which executes a regular inter BSS/RNC handover preparation (or an inter-MSC handover from the serving (anchor) MSC to the target MSC if the selected target BSS/RNC belongs to a different target MSC).
(3) Upon completion of inter-BSC/inter-MSC Handover procedure, Voice IWF triggers to release the new dedicated EPS voice bearer as shown in deep blue colour between UE and Voice IWF.

7.19.1.7.2.3
Inter RAT Handover

An inter RAT handover is initiated by E-UTRAN. 

Possible non voice PS services may be handed over to the target PS system per PS handover specifications. 

The VoIP service is handed to the target CS system via the Voice IWF. In the process MME relocates the voice PS service towards the Voice IWF over S3-CS reference point. The voice IWF plays the role of source BSS/RNC towards the serving MSC. The serving MSC executes a regular inter BSS/RNC handover preparation (or an inter-MSC handover from the serving (anchor) MSC to the target MSC if the selected target BSS/RNC belongs to a different target MSC).

At reception of the "Inter RAT Handover Command", the UE stops sending/receiving the original VoIP media over the dedicated voice bearer(s) setup by VCC call, and tunes to and accesses the target system and starts to send/receive voice media associated with the CS call leg via the target BSS/RAN.
*************************End of 1st Change ***********************************
_1255191917.ppt
CS signalling 

over NAS

S3-CS

















UE

E-UTRAN





MSC



CSCF

MME

VCC AS

1

VPLMN

HPLMN

1

2















Remote UE



SAE   GW

VPLMN

PCRF

MGCF

1

1

2

2

BSC/RNC

2

Rx

A/Iu-CS

IP Bearer via transit network

 Voice IWF

(BSC/RNC simulation)

2

1

1

2

2

2

IM-MGW

1

Pre DT Procedure Path

2

Post DT Procedure Path

A/Iu-CS

2

The dedicated voice bearer setup by Voice IWF

The SIP session between VCC AS and remote UE





The SIP session between VCC AS and UE



CS Signalling Path





The CS bearer setup by  DT 



The dedicated voice bearer setup by IMS call



Nortel Corporate Presentation





© 2004 Nortel 












_1255516986.ppt
A/Iu-CS

CS signalling 

over NAS

S3-CS

















UE

E-UTRAN





MSC



CSCF

MME

VCC AS

VPLMN

HPLMN

1

2















Remote UE



SAE   GW

VPLMN

PCRF

MGCF

2

2

    BSC/RNC                 

2

Rx

A/Iu-CS

3

IP Bearer via transit network

 Voice IWF

(BSC/RNC simulation)

2

2

2

IM-MGW

3

Post inter-BSC  HO Path

3

2

3

3

3

1

Pre DT Procedure  Path

2

Post DT Procedure  Path

The dedicated voice bearer setup by Voice IWF

The SIP session between VCC AS and remote UE

The SIP session between VCC AS and UE

CS Signalling Path

The CS bearer setup by  DT 

The dedicated voice bearer setup by IMS call



Nortel Corporate Presentation





© 2004 Nortel 












_1254305736.vsd

_1254558971.ppt
A/Iu-CS

CS signalling 

over NAS

S3-CS

















UE

E-UTRAN





MSC



CSCF

MME

VCC AS

VPLMN

HPLMN

1

2















Remote UE



SAE   GW

VPLMN

PCRF

MGCF

2

2

    BSC/RNC                 

2

Rx

A/Iu-CS

3

IP Bearer via transit network

 Voice IWF

(BSC/RNC simulation)

2

2

2

IM-MGW

3

Post inter BSC/inter MSC  HO Call Path

3

2

3

3

3

1

Pre Domain Transfer Call  Path

2

Post Domain Transfer Call  Path

The dedicated voice bearer setup by Voice IWF

The SIP session between VCC AS and remote UE





The SIP session between VCC AS and UE



CS Signalling Path





The CS bearer setup by  DT 



The dedicated voice bearer setup by IMS call



Nortel Corporate Presentation





© 2004 Nortel 












_1254559034.ppt
CS signalling 

over NAS

S3-CS

















UE

E-UTRAN





MSC



CSCF

MME

VCC AS

1

VPLMN

HPLMN

1

2















Remote UE



SAE   GW

VPLMN

PCRF

MGCF

1

1

2

2

BSC/RNC

2

Rx

A/Iu-CS

IP Bearer via transit network

 Voice IWF

(BSC/RNC simulation)

2

1

1

2

2

2

IM-MGW

1

Pre Domain Transfer Call  Path

2

Post Domain Transfer Call  Path

A/Iu-CS

2

The dedicated voice bearer setup by Voice IWF

The SIP session between VCC AS and remote UE





The SIP session between VCC AS and UE



CS Signalling Path





The CS bearer setup by  DT 



The dedicated voice bearer setup by IMS call



Nortel Corporate Presentation





© 2004 Nortel 












_1254305982.vsd

_1241956497.vsd

_1241959762.vsd
Text


Select box and type. Control handles change width & height of box.


CS Call Establishment


UE


eNB


MME


Voice IWF


MSC


Towards 
VLR/HLR


Call terminated 
at VCC AS

VCC AS STARTS 
VCC Domain Transfer PROCEDURES


Originating Side


Target Side


TS 24.008 Location Update


Location Update Procedures


EPS NAS signaling


EPS NAS signaling


TS 24.008 Call Setup


Voice IWF forwards 24.008 signaling to MSC via A/Iu 


Voice IWF forwards 24.008 signaling to MME via S3-cs


“Decapsulate24.008 LocUp signaling


Encapsulate 24.008 LocUp signaling


“Decapsulate24.008 Call Setup signaling


Encapsulate 24.008 Call Setup signaling


Voice IWF forwards 24.008 signaling to MSC via A/Iu


Voice IWF forwards 24.008 signaling to MME via S3-cs


Location area update and ciphering procedures


CS Call setup procedures


E



_1238325013.vsd
UE


Network


Inter-RAT Radio Handover


CS Call Setup


Radio Handover Procedures


VCC CS Call Setup Procedures


Trigger 1
(start VCC procedures)


Trigger 2 (perform radio handover)


Step 1


Step 2



