3GPP TR 23.885 V0.1.0 (2010-01)
Technical Report
3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Feasibility Study of Single Radio Voice Call Continuity (SRVCC) from UTRAN/GERAN to E-UTRAN/HSPA;
Stage 2

(Release 10)
[image: image8.wmf]7. HO from UTRAN command

8. HO to EUTRAN complete

10a. Fwd Reloc

Complete/Ack

10b. SES (HO Complete)

1. Measurement reports

11a. Fwd Reloc Complete/Ack

3a. Relocation Required

3b. Prep HO Req

5b. Prep HO Resp

5c. Reloc Req Ack

2a. Relocation Required

2b. Fwd Reloc Req

3c. Fwd Reloc Req

4. HO Req/Ack

5a. Fwd Reloc Resp

6a. Fwd Reloc Resp

6b. Reloc Req Ack

Update remote end

Session transfer

Release of CS 

access leg

13. Initiation of Session Transfer (STI)

UE

Target

eNodeB

Target

MME

MSC Server/

MGW

Source

MSC

Source

RNS

SGW

IMS

(SCC AS)

Source

SGSN

9. HO notify

12. TAU Procedure (if needed)

14. NW

-

initiated dedicated bearer activation for the voice component

15. Release Resources in MSC Server after release from the IMS

11b. Update Bearer Procedure

MSC Server signals successful CS relocation request 

without allocating EUTRAN resources for voice bearers. 

Only non

-

voice bearers are relocated to EUTRAN

UTRAN initiates simultaneous relocation of voice and non

-

voice bearers.  MME synchronises relocation signalling

UE tunes to EUTRAN

Decision for HO



[image: image2.emf] 


The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP..
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

3GPP, Architecture, SAE

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2008, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).

All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI currently being registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

Contents

4Foreword

Introduction
4
1
Scope
5
2
References
5
3
Definitions and abbreviations
5
3.1
Definitions
5
3.2
Abbreviations
5
4
Requirements and Assumptions
6
4.1
 Assumptions
6
4.2
 Architectural requirements
6
4.3
 Performance requirements
6
5
Architecture model and reference points
6
5.1
General
7
5.2
Reference architecture
7
5.2.1
3GPP UTRAN/GERAN and E-UTRAN SRVCC architecture
7
5.2.2
3GPP UTRAN/GERAN and UTRAN (HSPA) SRVCC architecture
8
5.3
Functional Entities
8
5.3.1
MSC Server enhanced for SRVCC
8
5.4
Reference points
8
6
Solutions
9
6.1
Solution 1: Session transfer initiated on E-UTRAN
9
6.1.1
Functional Description
9
6.1.2
Information flows
9
6.1.2.1
GERAN/UTRAN Attach procedure
9
6.1.2.2
Call flows for SRVCC from UTRAN/GERAN to E-UTRAN
9
6.1.2.2.2
SRVCC to E-UTRAN procedure
9
6.1.2.2.2.1
SRVCC handover from GERAN without DTM handover support to E-UTRAN
9
6.1.2.2.2.2
SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN
10
6.1.2.3
Call flows for SRVCC from UTRAN/GERAN to HSPA
12
6.x
Alternative x
12
6.x.1
 Functional description
12
6.x.2
Information flows
12
7
Assessment of the solutions
12
8
Conclusion
12
Annex Z: Change history
13


Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The objective of the feasibility study is to investigate a solution for supporting Single Radio Voice Call Continuity (SRVCC) from 3GPP UTRAN/GERAN CS access to 3GPP E-UTRAN/HSPA access, for voice call initiated in LTE/HSPA access and previously handed over to UTRAN/GERAN CS access, as well as for the voice call directly initiated in UTRAN/GERAN CS access. 
This Technical Report investigates solutions for SRVCC for voice calls that are anchored in the IMS.

Coordination between the SRVCC for voice call and the handover of non‑voice PS bearers is also covered.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[3]
3GPP TS 23.292: “IP Multimedia System (IMS) centralized services; Stage 2”

[4]
3GPP TS 23.237: “IP Multimedia Subsystem (IMS) Service Continuity; Stage 2”
[5]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access".

[6]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

 [7]
3GPP TS 23.216: " Single Radio Voice Call Continuity (SRVCC): Stage 2".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Service Continuity: see TS 22.278 [2]
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4
Requirements and Assumptions

4.1

Assumptions

Editor’s Note:
This subclause will contain the working assumptions for the SRVCC handover from UTRAN/GERAN to E-UTRAN/HSPA.

4.2

Architectural requirements 
-
The solution shall not require UE and/or RAT capability to simultaneously signal on two different RATs.

-
Impact on user experience service quality, e.g. QoS, call drop, interruption time, should be minimized 

-
Overall duration of the handover procedure shall be minimized 

-
RAT/domain selection/change shall be network initiated and under network control. 

-
It shall be possible to restrict RAT/domain selection/change to some access systems and some subscribers, depending on both policies, network and UE capabilities (for example restrict handover of voice calls from UTRAN/GERAN CS access to PS domain).

-
In roaming cases, the Visited PLMN shall be able to control the RAT/domain selection/change while taking into account any related HPLMN policies. In particular, the HPLMN shall be able to restrict handover to PS domain for a given VPLMN.
Editor's Note: How/whether the above requirement can be met is FFS.
-
Handovers from UTRAN/GERAN CS access to E-UTRAN/HSPA for voice call initiated in LTE and previously handed over to UTRAN/GERAN CS access as well as for voice calls directly initiated in UTRAN/GERAN CS access shall be supported, provided that the calls have been anchored in IMS at the time of their establishment (for example in the case that the MSC Server has been enhanced for ICS).
-
The signalling to the HPLMN for inter-domain handover in the VPLMN should be minimized.

-
Impacts to Rel-8 SRVCC mechanisms shall be minimized 

-
In case of active PS bearer(s) on UTRAN/GERAN, PS handover to E-UTRAN/HSPA as specified in TS 23.401[5] shall take place in conjunction with SRVCC to E-UTRAN/HSPA, and SRVCC shall not impact the PS handover.
-
The solution shall be applicable to networks where UTRAN/GERAN PS domain cannot provide IMS voice service.
4.3

Performance requirements 
Editor’s Note:
This subclause will contain the requirements for the SRVCC handover performance from UTRAN/GERAN to E-UTRAN/HSPA.
The RAT change procedure executed to enable Service Continuity for an established voice call shall target an interruption time not higher than 300 ms.
5
Architecture model and reference points

Editor’s Note:
This clause will contain the Architecture Baseline reference model for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA. It is assumed that the rel-8 architecture is re-used.

5.1
General

The SRVCC Architecture for SRVCC from UTRAN/GERAN to E-UTRAN/HSPA reuses the architecture model as defined in TS 23.216 [7].

The overall model and impacts to the various elements is provided in the following clauses.

5.2
Reference architecture

5.2.1
3GPP UTRAN/GERAN and E-UTRAN SRVCC architecture
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NOTE 1:
The following figure only shows the necessary components related to MSC Server enhanced with SRVCC.

NOTE 2:
MSC Server shown in the figure is enhanced for SRVCC.

NOTE 3:
This architecture also applies to roaming scenario (i.e., S8, S6a are not impacted due to SRVCC).

NOTE 4: 
Both Gn-SGSN and S4-SGSN are supported.
Figure X.2.1-1: SRVCC architecture for UTRAN/GERAN to E-UTRAN

5.2.2
3GPP UTRAN/GERAN and UTRAN (HSPA) SRVCC architecture
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Figure 5.2.2-1: SRVCC architecture for UTRAN/GERAN to UTRAN (HSPA) with Gn based SGSN
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NOTE 1:
The above figures only show the necessary components related to MSC Server enhanced with SRVCC.

NOTE 2:
MSC Server shown in the above figures are enhanced for SRVCC.

NOTE 3:
This architecture also applies to roaming scenario.

Figure 5.2.2-2: SRVCC architecture for UTRAN/GERAN to UTRAN (HSPA) with S4 based SGSN

5.3
Functional Entities

NOTE:
IMS components are not described here. Please refer to TS 23.237 [4] and TS 23.292 [3].

5.3.1
MSC Server enhanced for SRVCC

In addition to the standard MSC Server behavior defined in TS 23.216 [7], an MSC Server which has been enhanced for SRVCC from UTRAN/GERAN to E-UTRAN/HSPA provides the following functions:

-
Handling the Relocation Preparation procedure requested for the voice component from BSC/RSC via Sv reference point;

5.4
Reference points

Editor’s Note: The reference point that provides SRVCC support between 3GPP UTRAN/GERAN and 3GPP E-UTRAN/UTRAN (HSPA) is FFS.
6
Solutions
Editor’s Note:
This clause will contain the alternative solutions for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA.
6.1
Solution 1: Session transfer initiated on E-UTRAN 

6.1.1
Functional Description
Editor’s Note:
This subclause will contain the functional description of the Architecture reference model for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA. 

A prerequisite for calls to be possible to handover from UTRAN/GERAN to E-UTRAN/HSPA is that they have been anchored in IMS at the time of their establishment. For calls established on the UTRAN/GERAN side with no Voice over IMS support, that implies some ICS capabilities in the network or in the UE.
6.1.2
Information flows
6.1.2.1
GERAN/UTRAN Attach procedure

Editor’s note: The impact on the GERAN/UTRAN Attach procedure needs to be detailed in this chapter.

6.1.2.2
Call flows for SRVCC from UTRAN/GERAN to E-UTRAN

6.1.2.2.2
SRVCC to E-UTRAN procedure

6.1.2.2.2.1
SRVCC handover from GERAN without DTM handover support to E-UTRAN
Depicted in Figure 6.1.2.2.2.1-1 is a call flow for SRVCC handover from GERAN without DTM handover support to E-UTRAN.
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Figure 6.1.2.2.2.1-1: SRVCC handover from GERAN without DTM handover support to E-UTRAN
At the beginning of the call flow the UE is IMS registered over a suspended PS bearer
Editor's note: the calls that can be handed over from GERAN without DTM handover support to E-UTRAN, and the way the network discriminates those calls from the other calls is FFS. Based on UE measurement reports the source BSS decides to trigger a handover to E-UTRAN.
1. Source BSS sends a Handover Required (Source to Target Transparent Container) message to the source MSC.

2. Source MSC executes the inter-MSC handover procedure by exchanging Prepare HO Request/ Response messages with the MSC Server. The MSC Server signals successful CS handover without allocating any E-UTRAN resources.

3. Source MSC sends a Handover Required Acknowledge message to the source BSS.
4. Source BSS sends a Handover Command to the UE.

5. UE re-tunes to E-UTRAN radio and performs a TAU procedure if required (e.g. due to UE mobility under CS coverage). UE uses the Active flag in the TAU Request to resume the suspended SIP signalling bearer and any other suspended non-voice bearers.
6. If the TAU procedure was not performed in the previous step, UE performs a Service Request procedure in order to resume the suspended SIP signalling bearer and any other suspended non-voice bearers.
7. Subsequently UE initiates the Session Transfer procedure e.g. by sending a SIP INVITE (STI) message to the SCC AS. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [3] and TS 23.237 [4]. As part of this procedure the remote end is updated with the SDP of the IMS access leg. The downlink flow of VoIP packets is switched towards the PDN GW at this point.
8. The IMS triggers a network-initiated dedicated bearer activation for the voice component.
9. The IMS releases the CS access leg which result in release of resources in the MSC Server.
6.1.2.2.2.2
SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN

Depicted in Figure 6.1.2.2.2.2-1 is a call flow for SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN, including the handling of the non-voice component. E-UTRAN neighbouring cells have to be configured in UTRAN/GERAN for the purpose of measurements.
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Figure 6.1.2.2.2.2-1: SRVCC handover from UTRAN or GERAN with DTM handover support to E-UTRAN
Editor's note: the calls that can be handed over from UTRAN/GERAN with DTM handover support to E-UTRAN, and the way the network discriminates those calls from the other calls is FFS.
1.
Based on UE measurement reports the RNS decides to trigger a handover to E-UTRAN.

2.
Source RNS initiates PS relocation. The following steps are performed:

a) Source RNS sends a Relocation Required (Source to Target Transparent Container) message to source SGSN.
b) Source SGSN sends a Forward Relocation Request message to the target MME including information about the non-voice component only.
3.
In parallel to the previous step, the source RNS initiates CS relocation. The following steps are performed:

a) Source RNS sends a Relocation Required (Source to Target Transparent Container) message to the source MSC.

b) Source MSC sends a Prepare HO Request to the MSC Server.
c) MSC Server sends a Forward Relocation Request (Source to Target Transparent Container) message to the target MME.

4.
Target MME synchronises the two Forward Relocation Request messages and requests resource allocation for the non-voice component only by exchanging Handover Request/Acknowledge messages with the target E-UTRAN.
5.
Target MME acknowledges the prepared CS relocation towards the source access. The following steps are performed:

a) Target MME sends a Forward Relocation Response (Target to Source Transparent Container) message to the MSC Server.

b) MSC Server sends a Prepare HO Response to the source MSC.
c) Source MSC sends a Relocation Required Acknowledge (Target to Source Transparent Container) message to source RNS.

6.
In parallel to the previous step, the target MME acknowledges the prepared PS relocation towards the source access. The following steps are performed:

a) Target MME sends a Forward Relocation Response (Target to Source Transparent Container) message to the source SGSN.

b) Source SGSN sends a Relocation Required Acknowledge (Target to Source Transparent Container) message to the source RNS.

7. Source RNS synchronises the two Relocation Required Acknowledge messages and sends a Handover from UTRAN Command message to the UE.

8. UE re-tunes to E-UTRAN radio and sends a Handover to E-UTRAN Complete message to the E-UTRAN.

9. Target E-UTRAN informs the target MME by sending a Handover Notify message.

10. Target MME completes the CS relocation. The following steps are performed:

a) Target MME sends a Forward Relocation Complete message to the MSC Server. MSC Server acknowledges the information by sending a Forward Relocation Complete Acknowledge message to the source MME.
b) MSC Server sends a Handover Complete message to the source MSC.

11. In parallel to the previous step the target MME completes the PS relocation. The following steps are performed:
a) Target MME exchanges Forward Relocation Complete / Acknowledge messages with the source SGSN.

b) Target MME performs the Update bearer procedure with the Serving GW and the PDN GW. At this point the relocation of all non-voice PS bearers is completed and the user data are flowing across E-UTRAN access in both directions.

12. UE performs a TAU procedure if required (e.g. due to UE mobility under CS coverage).
13. Subsequently UE initiates the Session Transfer procedure e.g. by sending a SIP INVITE (STI) message to the SCC AS. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [3] and TS 23.237 [4]. As part of this procedure the remote end is updated with the SDP of the IMS access leg. The downlink flow of VoIP packets is switched towards the PDN GW at this point.
14. The IMS triggers a network-initiated dedicated bearer for the voice component.
15. The IMS releases the CS access leg which result in release of resources in the MSC Server.

6.1.2.3
Call flows for SRVCC from UTRAN/GERAN to HSPA

Editor’s Note:
This subclause will contain the information flows of proposed solution for SRVCC from UTRAN/GERAN to HSPA.
6.x
Alternative x 
6.x.1

Functional description
Editor’s Note:
This subclause will contain the functional description of the Architecture reference model for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA. 

6.x.2
Information flows
Editor’s Note:
This subclause will contain the information flows of proposed solution for SRVCC from UTRAN/GERAN to E-UTRAN/HSPA. 

7
Assessment of the solutions
Editor’s Note:
This clause will include solutions assessment and will provide the chosen solution for SRVCC from UTRAN/GERAN to E-UTRAN/HSPA study. 

8
Conclusion
Editor’s Note:
This clause will provide conclusions with respect to what further specification work is required in order to provide SRVCC from UTRAN/GERAN to E-UTRAN/HSPA solution.
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