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1
Introduction
At RAN#83, a WI ‘Single Radio Voice Call Continuity from 5G to 3G’ was approved in [1], the main objectives of this WI are:

	· Inter-RAT measurement to support voice service continuity from 5GS to UTRAN [RAN2, RAN1].
· Specify that the NG-RAN and UE in NR RRC connected mode support the UTRAN cell measurement procedure, e.g. measurement configuration of target UTRAN cells, and the measurement performing and reporting by UE. 
· 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. 

· Signalling of source RAT to target RAT at incoming SRVCC [RAN3].
· UE capability reporting for supporting SRVCC [RAN2, RAN3]. 

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


In this paper, we will discuss the UE handover failure from 5G to 3G for SRVCC.
2
Discussion 

In NR, if UE receives the Mobility from NR Command, but fails in connecting the target RAT, the UE shall go back to NR, and the RRC reestablishment procedure is initiated and the UE begin to select a NR cell.
	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.


In SRVCC from 5G to 3G, we observed that when the SRVCC begin, there may be no suitable NR cells for the UE to continue the voice service. And when the reestablishment procedure fails (including a NR cell selection fails or reestablishment procedure fails, and the UE will also enter RRC_IDLE and perform procedures as specified in TS 38.304. Then the UE may not be able to initiate a voice call.
	5.3.7.6
T311 expiry

Upon T311 expiry, the UE shall:

1>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.

5.3.7.7
T301 expiry or selected cell no longer suitable

The UE shall:

1>
if timer T301 expires; or

1>
if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 38.304 [21]:

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.
5.3.11
UE actions upon going to RRC_IDLE

The UE shall:

1>
reset MAC;

1>
if going to RRC_IDLE was triggered by reception of the RRCRelease message including a waitTime:

2>
if T302 is running:

3>
stop timer T302;

2>
start timer T302 with the value set to the waitTime;

2>
inform upper layers that access barring is applicable for all access categories except categories '0' and '2'.

1>
else:

2>
if T302 is running:

3>
stop timer T302;

3>
perform the actions as specified in 5.3.14.4;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4;

1>
if the UE is leaving RRC_INACTIVE:

2>
if going to RRC_IDLE was not triggered by reception of the RRCRelease message:

3>
if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;

3>
stop the timer T320, if running;

1>
stop all timers that are running except T302, T320 and T325;

1>
discard the UE Inactive AS context, if any;

1>
release the suspendConfig, if configured;

1>
set the variable pendingRnaUpdate to false, if that is set to true;

1>
discard the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key, if any;

1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs;

1>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20], except if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE or when selecting an inter-RAT cell while T311 was running;


Observation 1: After NR to UTRA SRVCC handover failure, when UE going back to NR and begin re-establishment procedure, there may no suitable NR cell available, when the reestablishment procedure can’t successfully complete, the UE may enter IDLE mode, continue to search for the NR cell, and the voice call can’t continue.
Proposal 1: after the SRVCC from 5G to 3G failure, the UE shall begin to search a suitable UTRAN cell for voice call.
Since the UE don’t know the reestablishment failure is due to the SRVCC from 5G to 3G failure, and the UE will also search the NR cell according to the TS 38.304[6]. And this case should be differential treated when the UE go the IDLE mode to ensure the UE initiate the voice call successfully.

Observation 2: The UE don’t know the reestablishment failure is due to the SRVCC from 5G to 3G failure, and the UE can’t select a UTRAN cell to initiate the voice call.
Proposal 2: Add voice fallback indication into MobilityFromNRCommand.
3
Conclusion 
In this paper, we have discussed UE capability related to SRVCC from 5G to 3G, and we have the following proposals:
Observation 1: After NR to UTRA SRVCC handover failure, when UE going back to NR and begin re-establishment procedure, there may no suitable NR cell available, when the reestablishment procedure can’t successfully complete, the UE may enter IDLE mode, continue to search for the NR cell, and the voice call can’t continue.

Proposal 1: When failed in re-establishing connection to NR after the SRVCC from 5G to 3G failure, the UE shall go to IDLE mode, and begin to search a suitable UTRAN cell for voice call.
Observation 2: The UE don’t know the reestablishment failure is due to the SRVCC from 5G to 3G failure, and the UE can’t select a UTRAN cell to initiate the voice call.
Proposal 2: Add voice fallback indication into MobilityFromNRCommand.
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