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1. Introduction
At RAN3#100, it has been agreed that:
“Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message to setup a QoS flow for IMS voice, if successful IMS voice over NG-RAN is not able to be supported, the NG-RAN node shall initiate EPS fallback or RAT fallback for IMS voice procedure as specified in TS 23.501 [9] and report unsuccessful establishment of the QoS flow in the PDU Session Resource Setup Response Transfer IE with cause value “IMS voice EPS fallback or RAT fallback triggered”. Some relevant part is quoted from TS 23.501 as below:
“5.16.3.10
IMS Voice Service via EPS Fallback or RAT fallback in 5GS

In order to support various deployment scenarios for obtaining IMS voice service, the UE and NR connected to 5GC may support the mechanism to direct or redirect the UE from NR connected to 5GC either towards E-UTRA connected to 5GC (RAT fallback) or towards EPS (E-UTRAN connected to EPC System fallback).

Following principles apply for IMS Voice Service:

-
The serving AMF indicates toward the UE during the Registration procedure that IMS voice over PS session is supported.

-
If a request for establishing the QoS flow for IMS voice reaches the NG-RAN, the NG-RAN responds indicating rejection of the establishment request and the NG-RAN may trigger one of the following procedures depending on UE capabilities, N26 availability, network configuration and radio conditions:

-
Redirection to EPS;

-
Handover procedure to EPS; or

-
Handover to E-UTRA connected to 5GC.”
By referring to TS38.300 as below:

“16.5.4
Fallback
RAT fallback towards E-UTRA connected to 5GC is performed when NR does not support Emergency Services and System fallback towards E-UTRA connected to EPS is performed when 5GC does not support Emergency Services. Depending on factors such as CN interface availability, network configuration and radio conditions, the fallback procedure results in either CONNECTED state mobility (handover procedure) or IDLE state mobility (redirection) - see 3GPP TS 23.501 [3] and 3GPP TS 36.331 [12].”
Above description does not cover MR-DC operation, but focuses on that Inter/Intra-system HO or redirection procedure is used for EPS/RAT fallback; in this contribution, we shall further discuss how to handle the IMS Voice fallback via offloading in e.g. MR-DC operations.
2. Discussion
Firstly, the RAN node capability of “IMS Voice Support” is optional for 4G eNB, 5G ng-eNB and gNB. For single connectivity scenario, the normal inter/intra-system HO procedure shall be used to direct the QoS flow for IMS voice towards proper capable target RAN node. It is worth noting that not only the QoS flow for IMS voice, but all other QoS flows in the same or different PDU sessions shall be fallback together, which may incur different level of QOE degradation or dropping of QoS Flows.

Observation 1: The EPS/RAT fallback of QoS flow for IMS voice via HO or redirection procedure shall incur simultaneous fallback or QOE degradation or dropping of other QoS flows.
For MR-DC@5GC scenario, the IMS voice capable SN can also be the fallback target node, if MN cannot support IMS voice. In such case, MN can choose to offload/fallback the QoS flow for IMS voice towards SN without fallback via HO procedure. The justification for SN to carry IMS voice is as follows:
1: It is possible that UE is in such area where the SCG coverage is better than MCG’s, so IMS voice had better be offloaded to SN for better radio link.

2: If SN is not allowed to carry IMS voice, in case MN cannot support IMS voice, then MN has to perform HO procedure for IMS voice, which incurs lots of signalling and introduces latency. In contrast, IMS Voice Fallback via MR-DC Operation helps to keep UE in 5GS.
3: General load balancing and UE battery saving gains from offloading.

Observation 2: it is beneficial for SN to carry IMS voice in some circumstances.
MN and SN may have different IMS voice capabilities and configurations; hence MN should be aware of the IMS voice capability in SN. It is the pre-condition of offloading QoS flow for IMS voice towards SN, otherwise fallback via HO procedure is still needed.
Observation 3: Before offloading QoS flow for IMS voice towards SN, MN should be aware of the IMS voice capability in SN.
It has been agreed that QoS flow level offloading is to be supported in MR-DC@5GC; hence there seems no additional effort/complexity to support IMS voice fallback via MR-DC operation.
Observation 4: Except for IMS voice capability coordination between MN and SN, there is no additional effort/complexity to support IMS Voice Fallback via MR-DC operation.
Since NR-NR DC is also supposed to be supported in addition to Opt4/7, it is possible that MgNB e.g. from vendor A cannot support IMS voice, but SgNB, e.g. from vendor B can support IMS voice. In such case, there is no RAT fallback, but just normal QoS flow offloading between MgNB and SgNB. Therefore, IMS voice offloading/fallback is widely supported via DC operation in NG-RAN.
Proposal 1: IMS Voice offloading/fallback via DC operation is supported in NG-RAN.
Proposal 1bis: if IMS Voice offloading/fallback via DC is not enabled, then EPS/RAT fallback via HO/Redirection will be applied.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: IMS Voice offloading/fallback via DC operation is supported in NG-RAN.

Proposal 1bis: if IMS Voice offloading/fallback via DC is not enabled, then EPS/RAT fallback via HO/Redirection will be applied.
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