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1. Introduction

Voice is one of the most important services at 5G era. 3GPP SA2 has agreed EPS fallback for voice to continue using IMS to provide volte, in [1], [2]. 
This contribution is to discuss RAN impact to support voice continuity based both UE and network capability.

2. Discussion
· OP1: Hand over from NR to E-UTRAN

When UE with voice over NR moves out of NR coverage or if the network is not able to provide a IMS voice over NR connected to 5GC, if UE and EPS supports IMS voice, and a request for establishing the QoS flow for IMS voice reaches the NG-RAN, the NG-RAN responds indicating rejection of the establishment request, the NG-RAN can trigger PS handover to E-UTRAN in case of E-UTRAN connected to 5GC supporting IMS voice or MME.


[image: image1.emf]UE NG RAN E-UTRAN

AMF

MME/

AMF

IMS

 NW initiated PDN connection modification to setup dedicated bearer for voice, 

 IMS Voice session establishment continued

PDU SESSION RESOURCE MODIFY 

RESPONSE(reject cause)

 MO or MT IMS voice session in 5GS; QoS flow for voice establishment initiated

PDU SESSION RESOURCE MODIFY 

REQUEST

Trigger for fallback

HANDOVER REQUIRED(cause)

HO Req

HO CMD

HANDOVER REQUEST ACK

HANDOVER COMMAND

HO Rsp

UE access LTE, complete HO to E-UTRAN

UE CONTEXT RELEASE COMMAND

(cause)


Figure 1 EPS fallback with HO procedure
· OP2: Redirect to E-UTRAN

If the UE supports redirection to EPS, the EPS supports IMS voice, and the NG-RAN supports redirection to EPS for this UE at QoS Flow establishment for IMS voice. Deferent from HO procedure, gNB direct redirect UE to E-UTRAN by RRC Connection Release with E-UTRAN carrier when EPS fallback is triggered.
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Figure 2 EPS fallback with redirect procedure 
As EPS fallback is a key feature for voice support in initial NR deployment phase, it is straight forward that within Rel-15 RAN shall support necessary procedures for EPS fallback.

Proposal 1: EPS fall back to E-UTRAN for voice by HO and redirect procedure shall be supported in Rel-15 NR to provide a complete solution.
Overall impact analysis in RAN:

The possible RAN3 impacts:

· RAN needs to provide the Reject cause value for PDU SESSION RESOURCE MODIFY RESPONSE / PDU SESSION RESOURCE SETUP RESPONSE to 5GC, e.g. indicating redirect triggered, HO triggered. By such information 5GC can do more accurate network KPI statistics, which has already been agreed in SA2.
· During handover or redirection procedures, the Release cause value for UE CONTEXT RELEASE COMMAND/ UE CONTEXT RELEASE REQUEST, e.g. request for establishment of QoS Flow for IMS voice, should be added as per SA2 agreed.

Observation 1: there is impact on RAN3 for adding new release causes in PDU SESSION RESOURCE MODIFY RESPONSE / PDU SESSION RESOURCE SETUP RESPONSE and UE CONTEXT RELEASE COMMAND/ UE CONTEXT RELEASE REQUEST messages.

The possible RAN2 impacts:

· UE Capability to support EPS fallback

Based on the above analysis, if UE supports EPS fallback it is assumed that inter RAT PS HO to E-UTRAN and redirection to E-UTRAN shall be mandatory supported. Therefore it is proposed to include UE support of EPS fallback in NR UE capability. 
Proposal 2: RAN2 to support UE capability indication for EPS fallback.
· Redirect cause value for EPS fallback 
In LTE Rel-10, SA2 and RAN2/3 discussed how to support the high priority access for the voice in case of CSFB redirection to UTRA when the network is heavily loaded.  Several solutions are provided, and finally a cause value called “cs-FallbackHighPriority” in RRC Connection release message is introduced.

Considering the same issue also exists in NR when EPS fallback is supported for voice , it would be good that we have a unique cause value for all these potential redirections and therefore this cause value can be re-used for EPS fallback as well. In addition SA2 is also discussing this aspect and it would be good that RAN2 can align with SA2 on this aspect.
Observation 2: the cs-FallbackHighPriority can be reused for EPS fallback from RAN2 point of view, and the final decision needs alignment from SA2.
· EPS fallback  cause value for EPS fallback 
In LTE Rel-8, in case of CS fallback with PS HO, cs-FallbackIndicator is included in handover command from E-UTRAN. UE can indicate to upper layers that the CS fallback procedure has failed, then UE continue stay in E-UTRAN for VoLTE.  Considering the same issue exists in EPS fallback if the handover fails and therefore this value can also be re-used for EPS fallback.  This aspect might also in line with SA2 design as the above.
Observation 3: the eps-FallbackIndicator can be used for EPS fallback from RAN2 point of view, and the final decision needs alignment from SA2.
It is also worth mentioning that whether the E-UTRAN to NR HO or redirection is required when the UE currently connecting to E-UTRAN finds a suitable NR cell supporting voice over NR. This needs further discussion and guidance from SA2.
Observation 4: whether to also support E-UTRAN to NR HO or redirection to NR needs FFS.

3. Conclusion
In this contribution, we discuss RAN impact according to SA2 progress to enable voice continuity in Rel-15 NR, and have the following proposals:
Proposal 1: EPS fall back to E-UTRAN for voice by HO and redirect procedure shall be supported in Rel-15 NR to provide a complete solution.
Proposal 2: RAN2 to support UE capability indication for EPS fallback.
Proposal 3: the eps-FallbackIndicator can be used for EPS fallback, and send LS to SA2 and CT1.

Observation 1: there is impact on RAN3 for adding new release causes in PDU SESSION RESOURCE MODIFY RESPONSE / PDU SESSION RESOURCE SETUP RESPONSE and UE CONTEXT RELEASE COMMAND/ UE CONTEXT RELEASE REQUEST messages.

Observation 2: the cs-FallbackHighPriority can be reused for EPS fallback from RAN2 point of view, and the final decision needs alignment from SA2.
Observation 3: the eps-FallbackIndicator can be used for EPS fallback from RAN2 point of view, and the final decision needs alignment from SA2.
Observation 4: whether to also support E-UTRAN to NR HO or redirection to NR needs FFS.
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