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1. Introduction

In Rel-16, a WI [1] is agreed to support SRVCC from NR to UTRAN, The objective of this WI includes following bullets:

	Objectives related to handover procedure and capability:

· Indirect Inter-RAT handover procedure to support voice service continuity from 5GS to UTRAN [RAN2, RAN3]. 

· Specify the procedures of SRVCC (including emergency call) in RAN, which includes handover preparation between gNB and AMF, gNB and UE, and Handover execution between UE to RNS etc. 

· UE capability reporting for supporting SRVCC [RAN2, RAN3]. 

· Specify the transfer of UE capability information between UE, NG-RAN and AMF. 


In this contribution, we discuss the inter-RAT measurement related aspects and shared our views.

2. Inter-RAT handover
For the study on SRVCC from NR to UTRAN, SA already made following conclusions [2]:
·  Indirect SRVCC procedure is adopted to support SRVCC HO procedure from NG-RAN to UTRAN;
·  SRVCC with PS HO is not supported, all PDU sessions other than voice will be released after SRVCC procedure;

·  Return to 5G system after SRVCC is up to UE implementation. No spec work is needed. 

For the first bullet, according to SA specification [3], the architecture of SRVCC from NR to UTRAN is defined as below. There is no direct interface between AMF and MSC server, and MME-SRVCC entity is responsible for delivering and processing the signalling sent from(to) AMF to(from) MSC server, which is called “Indirect SRVCC”.  The overall signaling flow defined in [3] is provided in Annex.
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Figure 1  5G-SRVCC architecture for NG-RAN to 3GPP UTRAN
From RAN2’s point of view, we mainly focus on the signalling over Uu interface. The signalling flow among UE, gNB and AMF is illustrated in following figure:
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Figure2 Signalling flow for SRVCC from NR to UTRAN
For handover command over Uu interface, it is natural to reuse the MobilityFromNRCommand message defined in TS38.331, includes the embedded UTRAN message. 

Proposal 1 
MobilityFromNRCommand message is reused for SRVCC from NR to UTRAN. 

In 5G system, except NR standalone, it is not clear whether MR-DC UEs can also trigger SRVCC procedure to UTRAN, for instance, NR-DC UE and NE-DC UEs. Note that (NG)EN-DC is not taken into consideration because the MN is not NG-RAN. In current RAN2 spec, for dual connectivity UEs, network is allowed to establish voice service over SCG leg (e.g. SN terminated SCG bearer) as long as UE supports the corresponding IMS capability. In our understanding, the 5GC is unaware of the configured DC type, as well as the bearer type (e.g. MN terminated or SN terminated) configured towards UE. 

Observation1: 5GC is transparent to the configured MR-DC type and bearer type.
In our understanding, considering SRVCC signalling refers to voice continuity between 5GC and UTRAN, for Uu interface, anyway, UE will perform “full configuration” to apply target UTRAN configuration, and according to SA’s conclusion, all PDU sessions except voice call will be released after SRVCC, no obstacle is foreseen to support SRVCC for NR-DC and NE-DC UEs. In addition, we think the procedure can be triggered irrespective of the bearer type of voice service established in source cell.  
Proposal 2 
SRVCC to UTRAN is also supported for NR-DC and NE-DC UEs. 

Proposal 3 
For NR-DC and NE-DC UE, network can trigger SRVCC to UTRAN procedure directly irrespective of the bearer type of voice call established in source cell. 

3. UE capability
In this section, we discussed the SRVCC capability related aspects. In SA specification [1], the basic SRVCC capable capability delivery between UE, NG-RAN and AMF is defined, the corresponding section is copied/pasted as below:
	6.5
5G-SRVCC from NG-RAN to 3GPP UTRAN

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.

-
AMF includes a "5G-SRVCC operation possible" indication in the N2 AP Request, meaning that both UE and AMF are SRVCC-capable.

6.5.2
Service Request procedures for SRVCC

Service Request procedures for 3GPP 5G-SRVCC UE are performed as defined in TS 23.502 [45] with the following additions:

-
AMF includes a "5G-SRVCC operation possible" indication in the N2 AP Request, meaning that both UE and AMF are 5G-SRVCC-capable.


The highlight sentences implies following:

·  UE-> AMF direction:

a.   SRVCC capable UEs will indicate SRVCC capability indication in “UE Network Capability”, and transmit to AMF in NAS message ;

·  AMF -> NR-RAN 

a.   AMF indicates “5G-SRVCC operation possible” to NG-RAN, means that both UE and AMF are SRVCC capable;

Observation2: UE will indicate SRVCC capability in “UE Network capability” sent to AMF, and AMF will indicate “SRVCC operation possible” indication to NG-RAN when both UE and AMF support SRVCC.
From network perspective, the “SRVCC operation possible” obtained from AMF is transmitted in UE specific message. Together with network configuration, and UE radio capability (e.g. whether support target UTRAN bands), it is sufficient for network to decide whether to trigger SRVCC from NR to UTRAN. In addition, RAN2 is not responsible for designing the content of “UE Network Capability”. So at least for now, there is no need to define SRVCC capability in “UE Radio Capability”. 

Proposal 4 
No need to define SRVCC to UTRAN capability in “UE Radio Capability” in TS38.331.

Furthermore, considering this WI involves both UTRAN-FDD system and UTRAN-TDD system, and UE or AMF may have different SRVCC capabilities towards the UTRAN-FDD or UTRAN-TDD. From network perspective, it is reasonable to know the detailed duplex mode that supported by both UE and AMF. Otherwise, network may make wrong decision. 

Observation3: Considering UE and AMF may have different SRVCC capabilities towards UTRAN-FDD and UTRAN-TDD, it is reasonable to inform network about the supported duplex mode in “SRVCC operation possible” indication.
Since UE’s SRVCC capability is defined in “UE Network Capability”, and the “SRVCC operation possible” indication is defined in NGC interface. We suggest to send LS to RANby RAN3.   
Proposal 5 
Send LS to CT1 and RAN3 to ask them to differentiate UTRAN-FDD and UTRAN-TDD when defining the following two indications:

·  UE’s SRVCC capability included in “UE network capability”
·  “SRVCC operation possible” indication in NGC interface from AMF to NG-RAN
4. Conclusion

RAN2 is kindly asked to discuss and adopt the following observations and proposals:

Observation1: 5GC is transparent to the configured MR-DC type and bearer type.
Observation2: UE will indicate SRVCC capability in “UE Network capability” sent to AMF, and AMF will indicate “SRVCC operation possible” indication to NG-RAN when both UE and AMF support SRVCC.
Observation3: Considering UE and AMF may have different SRVCC capability towards UTRAN-FDD and UTRAN-TDD, it is reasonable to inform network about the supported duplex mode in “SRVCC operation possible” indication.
Proposal 1 
MobilityFromNRCommand message is reused for SRVCC from NR to UTRAN. 

Proposal 2 
SRVCC to UTRAN is also supported for NR-DC and NE-DC UEs. 

Proposal 3 
For NR-DC and NE-DC UE, network can trigger SRVCC to UTRAN procedure directly irrespective of the bearer type of voice call established in source cell. 

Proposal 4 
No need to define SRVCC to UTRAN capability in “UE Radio Capability” in TS38.331.
Proposal 5 
Send LS to CT1 and RAN3 to ask them to differentiate UTRAN-FDD and UTRAN-TDD when defining following two indications:

·  UE’s SRVCC capability included in “UE network capability”
·  “SRVCC operation possible” indication in NGC interface from AMF to NG-RAN
5. Reference
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[3] TS 23.216 Vg.0.0

6. Annex
TS 23.216  Vg.0.0
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.
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Figure 6.5-1: 5G-SRVCC from NG-RAN to 3GPP UTRAN call flow
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