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*** Start of changes ***
[bookmark: _Toc19082411]1	Scope
This document specifies the architecture enhancements for Single Radio Voice Call Continuity (SRVCC) between the following access systems for voice calls that are anchored in the IMS:
-	from E‑UTRAN to 3GPP2 1xCS;
-	from E‑UTRAN to UTRAN/GERAN;
-	from UTRAN (HSPA) to UTRAN/GERAN.
-	from UTRAN/GERAN to E-UTRAN.
-	from GERAN to UTRAN (HSPA).
-	from NG-RAN to UTRAN.
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, including the handling of IMS emergency call continuity. Handling of non‑voice component and SRVCC from 3GPP2 1xCS to E‑UTRAN direction is not specified in this release.
SRVCC from NG-RAN/E‑UTRAN/UTRAN (HSPA) access and 3GPP UTRAN/GERAN CS accesses for voice calls that are anchored in the IMS, as well as the coordination between the SRVCC for voice call and the handover of non‑voice PS bearers are covered in this specification. SRVCC with IMS emergency call continuity from E-UTRAN/UTRAN (HSPA) to 3GPP UTRAN/GERAN CS accesses and from NG-RAN to UTRAN for voice calls is covered in this specification. SRVCC with eCall over IMS continuity from E-UTRAN/UTRAN (HSPA) to 3GPP UTRAN/GERAN CS accesses is covered in this specification. SRVCC with priority handling from E-UTRAN to 3GPP UTRAN/GERAN CS accesses for voice or voice and video calls is also covered in this specification. The handover of non‑voice PS bearer from E-UTRAN is specified by the procedures defined in TS 23.401 [2], TS 23.060 [10], TS 25.413 [11] and TS 43.129 [12]. The handover of non-voice PS bearer from UTRAN (HSPA) is specified by the procedures defined in TS 23.060 [10], TS 25.413 [11] and TS 43.129 [12]. The handover of non-voice PS bearer from NG-RAN to UTRAN is not supported.
This document specifies the architecture enhancements for Single Radio Video Call Continuity (vSRVCC) from E-UTRAN to UTRAN-CS access for Video Calls that are anchored in the IMS.
*** Next change ***
[bookmark: _Toc19082431][bookmark: _Toc19082436]4.2.4.3.X	NG-RAN to 3GPP UTRAN
Access to 5GS in Limited Service Mode is specified in TS 23.501 [48].
The AMF invokes SRVCC procedures to the MSC Server enhanced for SRVCC via the MME_SRVCC, including the UE's equipment identifier. The MSC Server will setup the call leg towards the EATF with the UE's equipment identifier. This procedure is specified in TS 23.237 [14].
*** Next change ***
4.2.7	NG-RAN to 3GPP UTRAN 5G-SRVCC
4.2.7.X	General 
Service continuity to UTRAN is supported for the voice component of an IMS Session or IMS Emergency Session only. 
For facilitating session transfer (SRVCC) of the voice component to the CS domain, the IMS multimedia telephony sessions needs to be anchored in the IMS.
For 5G-SRVCC from NG-RAN to UTRAN, AMF first receives the handover request from NG-RAN with the indication that this is for 5G-SRVCC handling, and then AMF sends the forward relocation request with 5G-SRVCC handling indication to MME_SRVCC together with STN-SR and C-MSISDN. This MME_SRVCC then triggers the SRVCC procedure with the MSC Server enhanced for SRVCC via the Sv reference point. AMF is aware of which PDU session is used for IMS session based on the DNN. The MSC Server enhanced for SRVCC then initiates the session transfer procedure to IMS and coordinates it with the CS handover procedure to the target cell (as in other SRVCC cases). MSC Server enhanced for SRVCC then sends PS-CS handover Response to MME_SRVCC, which includes the necessary CS HO command information for the UE to access the UTRAN. MME_SRVCC sends the forward relocation response message including this information to AMF. AMF sends the Handover Command to NG-RAN and NG-RAN sends the Handover Command to UE.
After UE moves to UTRAN and AMF receives the forward relocation complete, AMF requests PDU session release for all the PDU session.


Figure 4.2.7-1: Overall high level concepts for 5G-SRVCC from NG-RAN to UTRAN
This specification introduces an additional function to those defined in the 5GC architecture TS 23.501 [48] for 5G-SRVCC. This additional function is provided by the MSC Server (i.e., MSC Server enhanced for SRVCC) and the MME_SRVCC.
NOTE 1:	The following figure only shows the necessary components related to 5G-SRVCC.
NOTE 2:	MSC Server shown in the figure is enhanced for SRVCC.
NOTE 3:	This architecture also applies to roaming scenario (i.e. N16, N9 are not impacted due to SRVCC).
NOTE 4:	The MSC Server enhanced for SRVCC may not be the final target MSC which connects to the target cell.
4.2.7.Y	5G-SRVCC  for IMS emergency sessions
UE initiates the IMS emergency session as specified in TS 23.167 [28] and TS 23.501 [48]. For facilitating session transfer (SRVCC) of the IMS emergency session to the CS domain, the IMS emergency session needs to be anchored in the serving IMS (i.e., in visited PLMN when roaming) as specified in TS 23.237 [14].
The NG-RAN initiates the SRVCC procedure as specified for regular Voice over IMS session.
If the UE has an Emergency PDU Session established, the AMF shall send the Emergency Indication and Equipment Identifier to the MSC Server enhanced for SRVCC via the MME_SRVCC. MSC Server then initiates the IMS service continuity procedure with the locally configured E-STN-SR to the serving IMS. When handover of the emergency session has been completed, the MSC Server may initiate location continuity procedures for the UE as defined in TS 23.271 [29].
NOTE:	If 5G-SRVCC HO is triggered by NG-RAN while the UE has an Emergency PDU Session without voice (i.e. because the UE simultaneously has a non-emergency voice session), the 5G‑SRVCC procedure will be attempted for an emergency session and will fail, because the MSC Server will not receive the appropriate STN-SR and C-MSISDN to achieve the Session transfer procedure with the IMS. 


Figure 4.2.7.Y-1: Overall high level concepts for 5G-SRVCC IMS emergency session with E-STN-SR
[bookmark: _Toc19082486]*** Next change ***
5.3.10	AMF
If the AMF supports the 5G-SRVCC from NG-RAN to 3GPP UTRAN, the AMF shall follow the rules and procedures described in TS 23.502 [45] with the following additions and clarifications:
-	Handles UE 5G-SRVCC capability in NAS message.
-	Indicates 5G-SRVCC possible to NG-RAN.
-	Selects the MME_SRVCC according to the Target ID and 5G-SRVCC HO Indication.
-	Supports N26 interface.
-	Receives STN-SR and C-MSISDN as part of the subscription data sent by UDM/HSS.
-	Indicates 5G-SRVCC HO Indication, STN-SR and C-MSISDN in Forward Relocation Request message, with either:
-	STN-SR and C-MSISDN during the handover procedure of a non-emergency session; or
-	the Emergency Indication and the equipment identifier during the handover procedure of an emergency session.
-	Skips Nsmf_PDUSession_Context procedure for all the PDU sessions.
-	Shall not include any UE EPS PDN Connection IE into Forward Relocation Request message.
-	In case of an emergency session, conditionally sending a Subscriber Location Report to a GMLC to support location continuity according to TS 23.271 [29].
*** Next change ***
[bookmark: _Toc19082497]5.4.7	AMF - MME_SRVCC
For 5G-SRVCC, the N26 reference point which is defined in TS 23.501 [48] allows handover signalling between AMF and MME_SRVCC with the following additional parameters :
-	For a non-emergency session:
-	5G-SRVCC HO indicator,
-	STN-SR, and
-	C-MSISDN.
-	For an emergency session:
-	Emergency indication, and
-	Equipment identifier. 
*** Next change ***
[bookmark: _Toc19082533]6.5.1	NG-RAN Registration procedure for SRVCC
5GS Registration procedure for 3GPP 5G-SRVCC UE is performed as defined in TS 23.502 [45] with the following additions:
-	5G-SRVCC UE includes the 5G-SRVCC capability indication as part of the "UE Network Capability" in the Registration Request.
-	5G-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 5G-SRVCC subscribed.
NOTE:	For an Emergency Registration in which the UE was not successfully authenticated, this step does not occur. 
-	AMF includes a "5G-SRVCC operation possible" indication in the N2 AP Request, meaning that both UE and AMF are SRVCC-capable.
*** Next change ***
[bookmark: _Toc19082536]6.5.4	5G-SRVCC from NG-RAN to 3GPP UTRAN procedure
Depicted in Figure 6.5-1 is a call flow for 5G-SRVCC from NG-RAN to 3GPP UTRAN.


Figure 6.5-1: 5G-SRVCC from NG-RAN to 3GPP UTRAN call flow
1.	UE establishes the PDU session for IMS.
2.	5G-SRVCC HO is triggered by NG-RAN.
3.	NG-RAN sends a Handover Required (Target ID, generic Source to Target Transparent Container, 5G-SRVCC HO indication) message to the source AMF. The Target ID is the UTRAN RNC-ID. 5G-SRVCC HO indication indicates to AMF that this if for 5G-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 5G-SRVCC by the 5G-SRVCC HO indication. AMF selects an MME_SRVCC that can have Sv connection to the MSC SERVER/MSC according to the target RNC ID which is included in the Target ID.
NOTE:	The MME_SRVCC 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, 5G-SRVCC HO indicator, Emergency Indication, Equipment Identifier) to MME_SRVCC. The Emergency Indication and the equipment identifier are included if the ongoing session is emergency session. Authenticated IMSI and C‑MSISDN are also included in this case, if available.
6.	MME_SRVCC initiates the PS-CS handover procedure towards MSC Server. Steps 5 to 13 as specified in Figure 6.2.2.1-1 (referenced by clause 6.2.2.1A SRVCC from E-UTRAN to UTRAN without PS HO) are performed for the PS-CS handover procedure.
7.	MME_SRVCC receives the response message from MSC server after HO preparation is completed. MME_SRVCC 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 5G-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. Steps 19 to 21as specified in Figure 6.2.2.1-1 (referenced by clause 6.2.2.1A SRVCC from E-UTRAN to UTRAN without PS HO) are performed for this handover complete procedure. At this stage, the target MSC SERVER/MSC can send/receive voice data.
13.	MSC SERVER sends MME_SRVCC the SRVCC PS to CS completion.
14.	MME_SRVCC forwards the Forward Relocation completion message which include the information receive in step 13 to AMF.
15.	AMF forwards the Forward Relocation Complete ACK message to MME_SRVCC. AMF releases the UE context related to MME_SRVCC.
16.	MME_SRVCC forwards the PS to CS Complete ACK message to MSC server. MME_SRVCC removes stored UE context. After receives the message, MSC server removes the UE context related to the MME_SRVCC.
17.	AMF requests the PDU session release procedure for all the PDU session which is described in TS 23.502 [45].
The IMS service control is described in TS 23.292 [13] when UE accesses in UTRAN cell due to 5G-SRVCC.
*** End of changes ***
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