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1. Introduction
SA2 has completed the stage 2 work for NR to UTRAN SRVCC. It is time for RAN2/RAN3 to define RAN procedures. This paper analyzes the RAN2 related procedures.
2.  SA2 agreements
Figure 2-1 and 2-2 show the NR to UTRA SRVCC architecture and procedure as defined by SA2 in TS 23.216.
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Figure 2‑1: 5G SRVCC Architecture
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Figure 2‑2: NR to UTRAN SRVCC Procedure
The general concept is same as 4G LTE to UTRAN SRVCC. But, 5G SRVCC has following differences:
· There is no context transfer for DRBs of PS data. All PDU sessions are released;
· There is no direct interface between core network nodes (AMF and MSC). MME is used as forward messages between AMF and MSC Server;
· There is no network based fast return.
RAN2 needs to define following aspects for 5G SRVCC:

· UTRAN measurement when UE is in NR RRC_CONNECTED

· Inter-node RRC messages: Source to Target Transparent Container

· Handover failure handling

· Fast return

· UE capability.
3.  UE capability 

5G SRVCC is an optional feature for UE. UE capability bits shall be defined for SRVCC and inter-RAT UTRA measurement. Following VoNR convention, NR FDD/TDD SRVCC capability need not to be differentiated but NR FR1/FR2 needs to be differentiated. Following capability bits should be defined in UE-NR- Capability IE.
IMS-Parameters ::=         SEQUENCE {

    ims-ParametersCommon       IMS-ParametersCommon                  OPTIONAL,

    ims-ParametersFRX-Diff     IMS-ParametersFRX-Diff                OPTIONAL,

    ...

}

IMS-ParametersCommon ::=   SEQUENCE {

voiceOverEUTRA-5GC         ENUMERATED {supported}                OPTIONAL,
[[

srvccFromNR2UTRA 

   ENUMERATED {supported}                OPTIONAL,
]]
    ...

}

IMS-ParametersFRX-Diff ::= SEQUENCE {

voiceOverNR                ENUMERATED {supported}                OPTIONAL,
[[

srvccFromNR2UTRA 

   ENUMERATED {supported}                OPTIONAL,
]]
    ...

}

Proposal 1: Define UE NR capability bits for NR to UTRA-FDD SRVCC and differentiate NR FR1/FR2.
4. Inter-node RRC messages
Following the source adapting target principle, the inter-node RRC messages should be in UTRA format, as defined in TR 25.331:

· HANDOVER TO UTRAN COMMAND, for container in step of figure 2-2;
· INTER RAT HANDOVER INFO WITH INTER RAT CAPABILITIES, for container in step 7 of figure 2-2.
Proposal 2: Reuse existing inter-node UTRA RRC messages for 5G SRVCC.
5. Failure Handling
Per current standard, if UE received the Mobility from NR Command, but failed in connecting the target RAT, the UE shall go back to NR.

	5.4.3.5
Mobility from NR failure

The UE shall:

1>
if the UE does not succeed in establishing the connection to the target radio access technology; or

1>
if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message; or

1>
if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2>
revert back to the configuration used in the source PCell;

2>
initiate the connection re-establishment procedure as specified in subclause 5.3.7.


The 5G SRVCC may be initiated either before call setup (i.e. voice fallback to UTRA, due to VoNR is not supported by UE or network) or after call setup. For the voice fallback case, revert back to NR would likely lead to call setup failure.
Observation 1: In NR(UTRA handover failure, going back to NR would likely lead to call setup failure if UE or network does not support VoNR.
Proposal 3: When failed in establishing connection to target UTRA per MobilityFromNRCommand, the UE shall first try to autonomously select UTRA cell if the purpose of the SRVCC is voice fallback to UTRA (VoNR is not supported by UE or gNB).
As to how UE knows the SRVCC is voice fallback due to VoNR is not supported, there are following potential options:
· Option 1: Cross-layer information delivery: IMS(NAS(RRC

· Option 2: explicit signalling indication by gNB.

Option 1 has impact to CT1 and therefore is too complicated in standard definition.

Option 2 is a clean solution. The additional benefit is: gNB can use the fallback indication to control whether UE should go back NR in SRVCC failure.

Proposal 4: Add voice fallback indication into MobilityFromNRCommand.
6. Fast return
After the CS call of SRVCC, the UE should quickly go back NR to resume data service on NR. SA2 has decided to support the fast return up to UE implementation. 

Proposal 5: Fast return is supported up to UE implementation. 
7. Conclusion

Based on above analysis, we have following observations and proposals.
Proposal 1: Define UE NR capability bits for NR to UTRA-FDD SRVCC and differentiate NR FR1/FR2.

Proposal 2: Reuse existing inter-node UTRA RRC messages for 5G SRVCC.
Observation 1: In NR(UTRA handover failure, going back to NR will likely lead to call setup failure if UE or network does not support VoNR.
Proposal 3: When failed in establishing connection to target UTRA per MobilityFromNRCommand, the UE shall first try to autonomously select UTRA cell if the purpose of the SRVCC is voice fallback to UTRA.
Proposal 4: Add voice fallback indication into MobilityFromNRCommand.
Proposal 5: Fast return is supported up to UE implementation. 
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