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Abstract of the contribution: This contribution analyses the existing mechanism EPS SRVCC and propose which will be used in 5G SRVCC.
1. Discussion
In the SID, the objective includes:
· 5GS initial registration: indication UE capability / network support for SRVCC from 5G-RAN to UTRAN.

The EPS SRVCC has been defined in 23.216 from R8. Most of mechanism can be reused in the 5G SRVCC. This paper analyse how to reuse it.
1.1  UE capability reporting

In the 23.216, it said:

"
6.2.1
E-UTRAN Attach procedure for (v)SRVCC

E-UTRAN attach or tracking area update procedure for 3GPP (v)SRVCC UE is performed as defined in TS 23.401 [2] with the following additions:

-
(v)SRVCC UE includes the (v)SRVCC capability indication as part of the "MS Network Capability" in the Attach Request message and in Tracking Area Update Request message. MME stores this information for (v)SRVCC operation. The procedures are as specified in TS 23.401 [2].

NOTE 1:
If the service configuration on the UE is changed (e.g. the user changes between an IMS speech/video service supported by the home operator and a PS speech service incompatible with (v)SRVCC), the UE can change its (v)SRVCC capability indication as part of the "MS Network Capability" in a Tracking Area Update message.

-
SRVCC UE includes the GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 (if GERAN or UTRAN access or both are supported) and Supported Codecs IE (if GERAN or UTRAN access or both are supported) in the Attach Request message and in the non-periodic Tracking Area Update messages.

"
Proposal 1: The UE report the SRVCC capability in the Registration message.

Proposal 2: SRVCC UE includes the MS Classmark 2 (UTRAN access are supported) and Supported Codecs IE in the Initial Registration message and in the non-periodic Registration messages.
1.2  SRVCC subscription and SRVCC possible indication
In the 23.216, it said:

"
-
HSS includes STN-SR and C‑MSISDN as part of the subscription data sent to the MME. If the STN-SR is present, it indicates the UE is SRVCC subscribed. If a roaming subscriber is determined by the HPLMN not allowed to have SRVCC in the VPLMN then HSS does not include STN-SR and C‑MSISDN as part of the subscription data sent to the MME. If the subscriber is allowed to have vSRVCC in the VPLMN then HSS also includes vSRVCC flag as part of the subscription data sent to the MME. If STN-SR and C-MSISDN are not included in the subscription data, then the MME shall not set "SRVCC operation possible" indication.

-
MME includes a "SRVCC operation possible" indication in the S1 AP Initial Context Setup Request, meaning that both UE and MME are SRVCC-capable and that STN-SR and C-MSISDN are included in the subscription data.
………..

6.2.1A
Service Request procedures for (v)SRVCC

Service Request procedures for 3GPP (v)SRVCC UE are performed as defined in TS 23.401 [2] with the following additions:

-
MME includes a "SRVCC operation possible" indication in the S1 AP Initial Context Setup Request, meaning that both UE and MME are SRVCC-capable and that STN-SR and C-MSISDN are included in the subscription data.
"
Proposal 3: 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.
Proposal 4: AMF includes a "SRVCC operation possible" indication in the N2 AP Request, meaning that both UE and AMF are SRVCC-capable
1.3  SRVCC Context Transfer
In the 23.216, it said:

"
NOTE 2:
MS Classmark 2, MS Classmark 3, STN-SR, C‑MSISDN, ICS Indicator and the Supported Codec IE are not sent from the source MME to the target MME/SGSN at inter CN-node idle mode mobility.

…….

6.2.1B
PS Handover procedures for (v)SRVCC

Intra-E-UTRAN S1-based handover and E-UTRAN to UTRAN (HSPA) Iu mode Inter RAT handover procedures for 3GPP SRVCC UE are performed as defined in TS 23.401 [2] with the following additions:

-
MS Classmark 2, MS Classmark 3, STN-SR, C‑MSISDN, ICS Indicator and the Supported Codec IE shall be sent from the source MME to the target MME/SGSN if available.

-
The target MME includes a "SRVCC operation possible" indication in the S1-AP Handover Request message, meaning that both UE and the target MME are SRVCC-capable and that STN-SR and C-MSISDN are included in the subscription data.

-
The target SGSN includes a "SRVCC operation possible" indication in the RANAP Common ID message, meaning that both UE and the target SGSN are SRVCC-capable and that STN-SR and C-MSISDN are included in the subscription data.

For X2-based handover, the source eNodeB includes a "SRVCC operation possible" indication in the X2-AP Handover Request message to the target eNodeB as specified in TS 36.423 [36].

When the MME determines that "SRVCC operation possible" to eNodeB needs to be updated, e.g. when the UE updates its SRVCC capability indication when in connected mode, the MME shall immediately provide the updated "SRVCC operation possible" value in use to eNodeB by modifying an existing UE context. The S1 messages that transfer the "SRVCC operation possible" to the eNodeB are specified in TS 36.413 [30].

"
Proposal 5: In the intra-AMF idle mobility, MS Classmark 2, STN-SR, C‑MSISDN, ICS Indicator and the Supported Codec IE are not sent from the source AMF to the target AMF.
Proposal 6: In the Xn base handover, the source 5G RAN includes a "SRVCC operation possible" indication in the Xn Handover Request message to the target 5G RAN node.
Proposal 7: In the N2 base handover, MS Classmark 2, STN-SR, C‑MSISDN, ICS Indicator and the Supported Codec IE are sent from the source AMF to the target AMF.
2. Proposal

It is proposed to adopt the following in TS 23.756.
* * * First Change* * * *
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6.X
Solution #X: Enable 5G SRVCC with existing mechanism
6.X.1
Description

6.x.1.1
General
This solution reuse the EPS SRVCC as define in the TS 23.216 [y] to report the SRVCC capability, download subscription and transfer context.

6.x.1.2
5GS Registration for SRVCC
5GS Registration procedure for 3GPP 5G SRVCC UE is performed as defined in TS 23.502 [x] 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.x.1.3
Service Request procedure for SRVCC
Service Request procedures for 3GPP 5G SRVCC UE are performed as defined in TS 23.502 [x] 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.x.1.4
PS Handover procedure for SRVCC
Intra-5GS handover procedures for 3GPP 5G SRVCC UE are performed as defined in TS 23.502 [x] 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.x.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.X.2
Procedures

Editor's Note: Describes the high-level operation, procedures and information flows for the solution.
6.x.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.
* * * End of Changes* * * *
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