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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.

1
Scope


The scope of the present document is to investigate solutions from architecture point of view to support single radio voice call continuity (SRVCC) from NG-RAN to UTRAN.
Issues to be resolved will be collected and documented in the TR with a possible resolution. 

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 23.502: "Procedures for the 5G System". 

[3]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC)".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Architectural assumptions and requirements
The following architectural assumptions apply:

-
Solutions shall not consider voice continuity from GERAN/UTRAN to NG-RAN.
-
Solutions shall not consider voice continuity from NG-RAN to GERAN.
-
Solutions shall not consider video service continuity between NG-RAN and GERAN/UTRAN.
-
Solutions shall not consider IP address preservation for PS service when UE moves between NG-RAN and GERAN/UTRAN.

NOTE:  Solutions that can preserve IP address with no network impacts can be possible.
-
Solutions shall not consider service continuity between 5GS and CDMA.
5
Key Issues

5.1 Key Issue #1: Enabling SRVCC from NG-RAN to UTRAN
5.1.1
General description
To enable the SRVCC operation from NG-RAN to UTRAN, following aspects need to be studied:

· How does the UE indicate its capability of supporting SRVCC from NG-RAN to UTRAN;

· How does the 5GC enable the SRVCC from NG-RAN to UTRAN;

· How does the 5GC handle information required for SRVCC (e.g. Session Transfer Number for SRVCC (STN-SR), see TS 23.216 [3]
5.2 Key Issue #2: SRVCC HO Procedure from NG-RAN to UTRAN
5.2.1
General description
Following aspects need to be studied:

· The procedure for SRVCC HO from NG-RAN to UTRAN;

· How to handle the existing PDU Sessions in 5GS.

5.3 Key Issue #3: Return from UTRAN to E-UTRA or NR
5.3.1
General description
Considering UTRAN PS is not designed for as high data rates as in 5GS, if the UE remains within UTRAN after the release of the CS voice call, the user experience may be degraded vs 5GS. In some scenarios, UTRAN coverage may be overlapping with EUTRA and/or NR coverage, therefore providing an opportunity for resuming to a better user experience upon release of the CS voice call is desired.

The following aspect will be studied:

· How to enable the UE to return from UTRAN after release of the CS voice call towards E-UTRA or NR.

NOTE: PS handover from UTRAN to NG-RAN is not considered. Impact to UTRAN should be minimized.
5.4
Key Issue #4: Analysis of impacts for not supporting PS HO support in conjunction with SRVCC from NG-RAN to UTRAN

5.4.1
General description

SRVCC from NG-RAN to UTRAN procedure should minimise the impacts to the current network functions and the UE. 

Following aspects need to be considered:

· Impacts to the UE and network when PDU sessions are not handed over to the UTRAN cell.

· How to consider Service Control Signalling Path.



6
Solutions
Editor's Note:
This clause is intended to document the agreed architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
6.1
Solution #1: Enable 5G SRVCC with existing mechanism

6.1.1
Description

6.1.1.1
General
This solution resolves the key issue#1 Enabling SRVCC from NG-RAN to UTRAN. This solution reuse the EPS SRVCC as define in the TS 23.216 [3] to report the SRVCC capability, download subscription and transfer context.

6.1.1.2
5GS Registration for SRVCC
5GS Registration procedure for 3GPP 5G SRVCC UE is performed as defined in TS 23.502 [2] with the following additions:

-
SRVCC UE includes the SRVCC capability indication as part of the "UE Network Capability" in the Registration Request.

-
SRVCC UE includes the MS Classmark 2 and Supported Codecs IE in the Initial Registration message and in the non-periodic Registration messages.

-
UDM/HSS includes STN-SR and C‑MSISDN as part of the subscription data sent to the AMF. If the STN-SR is present, it indicates the UE is SRVCC subscribed. 

-
AMF includes a "SRVCC operation possible" indication in the N2 AP Request, meaning that both UE and AMF are SRVCC-capable.

6.1.1.3
Service Request procedure for SRVCC
Service Request procedures for 3GPP 5G SRVCC UE are performed as defined in TS 23.502 [2] with the following additions:

-
AMF includes a "SRVCC operation possible" indication in the N2 AP Request, meaning that both UE and AMF are SRVCC-capable.

6.1.1.4
Intra-5GS PS Handover procedure for SRVCC
Intra-5GS handover procedures for 3GPP 5G SRVCC UE are performed as defined in TS 23.502 [2] with the following additions:

-
MS Classmark 2, STN-SR, C‑MSISDN, and the Supported Codec IE shall be sent from the source AMF to the target AMF if available.

-
The target AMF includes a "SRVCC operation possible" indication in the N2 Handover Request, meaning that both UE and the target AMF are SRVCC-capable.

For Xn-based handover, the source 5G RAN node includes a "SRVCC operation possible" indication in the Xn-AP Handover Request message to the target 5G RAN node.

6.1.1.5
eSRVCC from 5G to 3G using ATCF enhancements
Regarding 5G->3G eSRVCC, all the procedures are the same as the ones defined for 4G->2/3G eSRVCC, i.e. originating sessions, terminating sessions and PS to CS access transfer procedure, which are described in the clause 6.2.1.4, 6.2.2.5 and 6.3.2.1.9 , TS 23.237 respectively.
6.1.2
Procedures

Editor's Note: Describes the high-level operation, procedures and information flows for the solution.
6.1.3
Impacts on existing nodes and functionality

· NG RAN: NG RAN initiates SRVCC HO from 5G to 3G according to measurement report, and includes SRVCC HO indication in the HO Required message to the AMF.
· UE: The UE sends SRVCC Capability, MS Classmark 2 and Supported Codecs IE in Registration message.
· AMF: Receives the STN-SR and C-MSISDN from UDM/HSS, and sends "SRVCC operation possible" indication to NG-RAN. During intra-AMF handover, the source AMF sends the MS Classmark 2, STN-SR, C‑MSISDN, and the Supported Codec IE to target AMF
· UDM: When the STN-SR is changed, it inserts the latest STN-SR to AMF.

6.2
Solution #2: Indirect SRVCC procedure 

6.2.1
Descriptioin

This solution solves Key Issue #2.
6.2.2 Architecture

For this option, there is no direct interface between AMF and MSC. AMF has a N26 interface to MME, MME supports the Sv interface to MSC.
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Figure 6.2.2-1: Architecture for indirect SRVCC 

For this architecture option, AMF cannot send messages to MSC directly, MME proxies the signalling between AMF and MSC.

6.2.3 Indirect SRVCC call flow
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Figure 6.2.3-1: Indirect SRVCC call flow

1. UE establishes the PDU session for IMS.

2. SRVCC HO is triggered by NG-RAN.

3. NG-RAN sends a Handover Required (Target ID, generic Source to Target Transparent Container, SRVCC HO indication) message to the source AMF. The Target ID is the UTRAN cell ID. SRVCC HO indication indicates to AMF that this if for SRVCC. The Generic Source to Target Transparent Container is the Source RNC to Target RNC Transparent container.

4. AMF determines the HO is used for SRVCC by the SRVCC HO indication. AMF selects an Intermediate MME that can have Sv connection to the MSC SERVER/MSC according to the target RNC ID which is included in the Target ID. The Intermediate MME selection can be realised through operator’s configuration. 

5. AMF sends the forward relocation request (IMSI, Target ID, STN-SR, C-MSISDN, MM Context, Generic Source to Target Transparent Container, SRVCC HO indicator) to Intermediate MME.

6. Intermediate MME initiates the PS-CS handover procedure towards MSC Server. The step 5 to step 13 is performed as specified in clause 6.2.2.1 in TS 23.216 [3].

7. Intermediate MME receives the response message from MSC server after HO preparation is completed. Intermediate MME sends the Forward Relocation Response message (Target to Source Transparent Container) to AMF.

8. AMF sends the HO command to NG-RAN.

9. NG-RAN sends a HO command to the UE. UE detects the SRVCC HO.

10. UE tunes to the target UTRAN cell.

11. Handover Detection at the target RNS occurs, then the target RNS sends Handover Detection message to the target MSC SERVER/MSC. 

12. The UE sends a Handover Complete message via the target RNS to the target MSC SERVER. At this stage, the target MSC SERVER/MSC can send/receive voice data. 

13. MSC SERVER sends Intermediate MME the SRVCC PS to CS completion.

14. Intermediate MME forwards the Forward Relocation completion message which include the information receive in step 13 to AMF.

15. PDU session handling for the existing established PDU session in 5GS.

Editor’s Note:
How to handle the existing established PDU session is FFS.

6.2.4
eSRVCC from 5G to 3G using ATCF enhancements
Regarding 5G->3G eSRVCC, all the procedures are the same as the ones defined for 4G->2/3G eSRVCC, i.e. originating sessions, terminating sessions and PS to CS access transfer procedure, which are described in the clause 6.2.1.4, 6.2.2.5 and 6.3.2.1.9, TS 23.237 respectively. 

6.2.5 Impact on existing nodes and functionality
NG-RAN: 

· supports the UTRAN cell measurement procedure.

· Indicate SRVCC HO Indication in HO Required message if the SRVCC from 5G to 3G is initiated.

AMF:

· Selects the Intermediate MME according to the Target ID and SRVCC HO Indication.

· Indicate SRVCC HO Indication in Forward Relocation Request message.

Intermediate MME:

· Forward signalling between AMF and MSC Server/SGSN. Additional impacts are FFS. 

UE

· Supports SRVCC from 5GS to UMTS in NAS and AS







7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions.
8
Conclusions

Editor's Note:
This clause will capture agreed conclusions from the study.
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