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Foreword

This Technical Specification 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.

1
Scope

The present document specifies the architecture enhancements for Single Radio Voice Call Continuity (SRVCC) between E-UTRAN access and 3GPP2’s 1xCS, and between E-UTRAN access and 3GPP’s UTRAN/GERAN accesses, for Circuit Switched (CS) calls that are anchored in the IMS. 

This document will not describe 3GPP2 functional entities. However, interfaces between both 3GPP and 3GPP2 functional entities are described in this specification. 

SRVCC from E-UTRAN access to 3GPP2 1xCS is covered in this specification. Handling of non-voice component and SRVCC from 3GPP2 1xCS to E-UTRAN direction is not specified in this release. 

ITU T Recommendation I.130 [5] describes a three-stage method for characterisation of telecommunication services, and ITU T Recommendation Q.65 [6] defines stage 2 of the method.

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 23.401: "GPRS enhancements for E-UTRAN access".
 [3]
3GPP TS 23.402 “Architecture enhancements for non-3GPP accesses”.
 [4]
3GPP2 X.S0042-0: “Voice Call Continuity between IMS and Circuit Switched System”.

 [5]
ITU Recommendation I.130: "Method for the characterization of telecommunication services supported by an ISDN and network capabilities of an ISDN".

 [6]
CCITT Recommendation Q.65: "Methodology - Stage 2 of the method for the characterisation of services supported by an ISDN".

 [7]
3GPP TS 36.938: “Improved Network Controlled Mobility between E-UTRAN and 3GPP2/Mobile WiMAX Radio Technologies”.

 [8]
3GPP2 A.S0008-C: “Interoperability Specification (IOS) for High Rate Packet Data (HRPD) Radio Access Network Interfaces with Session Control in the Access Network”.

 [9]
3GPP TS 22.278: “Service requirements for the Evolved Packet System (EPS)”.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

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].

<defined term>: <definition>.
1xCS: The 3GPP2 legacy circuit Switched signalling system as defined in X.S0042-0 [4]
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
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].
SRVCC
Single Radio Voice Call Continuity

1xCS IWS
Single Radio Voice Call Continuity Interworking solution Function for 1xCS

4
High level Principles and Concepts

4.1
High level Principles
4.1.1
Architectural Principles for 1xCS SRVCC
The solution for SRVCC fulfils the requirements of TS 22.278 [9] and the following architectural principles:

1. The solution shall allow coexistence and be compatible with 3GPP2 VCC specification, X.S0042 [4]. 

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

3. The solution shall be transparent to E-UTRA only terminal or network.

4. The solution shall minimize the coupling between the E-UTRAN and the 3GPP2 access.  In particular, the solution shall allow the cdma2000 1xRTT Rev A specification to evolve without necessitating a modification to the E-UTRA(N) specifications.

5. RAT/domain selection/change should be under network control.

6. In roaming cases, the Visited PLMN should control the RAT/domain selection/change while taking  into account any related HPLMN policies

7. The solution shall not impact cdma2000 RAT 

8. The solution shall not impact cdma2000 CS CN

4.1.2
Architectural Principles 3GPP UTRAN/GERAN SRVCC

4.2
Concepts

4.2.1
E-UTRAN and 1xCS SRVCC
For SRVCC-capable UEs, the call is always anchored at the VCC AS in the 3GPP2’s IMS. The 1xCS IWS enables a single radio UE to communicate in parallel both with the source system and the target system. From VCC perspective, this mechanism minimizes the voice gap by supporting the transport of signalling for establishment of the target CS access leg while the terminal is connected to the source PS access network.
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Figure 4.2.1-1:  Transport of 1xCS signalling messages for preparation of the CS access leg in the target system

The S102 reference point is used to convey 1xCS signalling messages between the MME and 1xCS IWS. These 1x CS signalling messages are actually exchanged between the UE and the 1xCS IWS, and S102 is only one link in the overall UE-1xCS IWS tunnelling path. On the remaining portion of the tunnelling path, the 1xCS signalling messages are encapsulated in EUTRAN/EPS tunnelling messages (UE-MME).

4.2.2
E-UTRAN and 3GPP UTRAN/GERAN SRVCC

5
Architecture model and reference points

5.1
General
The SRVCC Architecture reuses many existing elements in X.S0042 [4] for 1xCS.

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

5.2
Reference architecture

5.2.1
E-UTRAN and 1xCS SRVCC architecture
This specification introduces an additional functional entity to those defined in the E-UTRAN architecture TS 23.402 [3], called 1x CS SRVCC interworking solution function (1xCS IWS), see figure 5.2.-1.

Note: The figure only shows the necessary components related to 1xCS IWS.


[image: image4]
Figure 5.2.1-1: SRVCC architecture for E-UTRAN to 1xCS

5.2.2
E-UTRAN and 3GPP UTRAN/GERAN SRVCC architecture

5.3
Functional Entities
Note: 3GPP2 components are not described here. Please refer to X.S0042 [4].

5.3.1
1x CS SRVCC interworking function (1xCS IWS)

1xCS IWS uses the S102 reference point to communicate with the MME and to transport 1xCS signalling messages to the SRVCC UE. The role of the 1xCS IWS is:

· To be a signalling tunnelling end point towards the MME for receiving/sending encapsulated 1xCS signalling messages to/from the UE, and

· To emulate a 1xRTT BSS towards the 1xRTT MSC (reference point A1 as defined in X.S0042 [4] between 1xBS and MSC). 
5.3.2
MME

5.3.2.1
Interworking with 1xCS IWS

MME shall follow the rules and procedures described in TS 23.402 [3] with the following additions and clarifications: 

· To be a signalling tunnelling end point towards the 1xCS IWS for sending/receiving encapsulated 1xCS signalling messages to/from the UE, which are encapsulated in S1-MME S1 Information Transfer messages [7].

· release of the E-UTRAN resources after SRVCC to the 1xCS is completed

5.3.2.2
Interworking with 3GPP...

Editor’s note: This section is reserved for the GSM’s aspect of the IWF...and exact heading is TBD.
5.3.3
SRVCC UE

5.3.3.1
Interworking with 1xCS

1xCS SRVCC UE is a UE that is capable to perform SRVCC to the 1xCS system. The interaction between UE and EUTRAN is described in TR 36.938 [7]. The interaction with the 1xCS IWS is described in this specification. 
5.3.3.2
Interworking with 3GPP...

Editor’s note: This section is reserved for the GSM’s aspect of the IWF...and exact heading is TBD.
5.3.4
Serving/PDN GW

No additional requirement due to SRVCC. 
5.3.5
E-UTRAN

E-UTRAN performs the HO trigger, tunnelling of the 1xCS signalling messages toward the MME, and interacting with the SRVCC UE as described in TR 36.938 [7].

5.4
Reference points

5.4.1
MME – 1xCS IWS reference point (S102)

The S102 reference point provides a tunnel between MME and 1xCS IWS to relay 1xCS signalling messages. 1x CS signalling messages are those messages that are defined for A21 interface as described in A.S0008-C [8].

Note. It is up to stage 3 to determine whether the tunnelling protocol for S102 can be defined as exactly as in A21. If so, S102 is then equivalent to A21. 

5.4.2
E-UTRAN –  MME (S1-MME)

The S1-MME reference point provides S1 Information Transfer message [7] between UE and MME to relay the 1xCS signalling messages.

6
Procedures and flows

6.1
SRVCC from EUTRAN to 1xCS

Editor’s note: need to add some introductory texts and any further refinement to the figure/section.

Figure X3 illustrates a high-level call flow for the LTE-to-1x voice service continuity procedure.
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Figure 6.1-1: LTE VoIP-to-1x CS voice service continuity
1. Ongoing VoIP session over the IMS access leg established over EPS/EUTRAN access.

2. The EUTRAN (e.g., based on some trigger,  measurement reports) makes a determination to initiate an inter-technology handover to cdma2000 1xRTT Rev A.

3. The EUTRAN signals the UE to perform an inter-technology handover.

4. The UE performs signalling for establishment of the CS access leg. The 1xRTT CS signalling exchanged between the UE and the MSC is tunnelled inside EUTRAN/EPS tunnelling to the MME and then further tunnelled inside S102 messages to the IWS.

5. Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT BSS.

Editor’s note: It is FFS how eNodeB determines that the UE left the eNodeB due to 1xRTT handoff or due to bad radio coverage (e.g. dead spot).

6. The UE sends a 1xRTT handoff completion message to the 1xRTT BSS.

7.  The 1xRTT BSS sends an assignment complete message to the 1xRTT MSC. 

8. Ongoing voice call over the CS access leg established over 1xRTT access

9. The EUTRAN/EPS context may be released based on the normal EUTRAN/EPS procedure.

7
Security

Editor’s note: TBD. It is expected no new security procedure is needed due to SRVCC. S102 is an intra operator interface and can reuse whatever is defined fro intra-operator interface security model.
8
Charging
Editor’s note: TBD. There might be some issue related to call charging record correlation between PP and PP2. 
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