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1. Introduction
At RAN3#100, the new NGAP procedure of UE Radio Capability Check was further discussed and consolidated, and introduced into NGAP, in this contribution, we shall further discuss its applicability to XnAP.
2. Discussion

In NGAP, the purpose of the UE Radio Capability Check procedure is for the AMF to request the NG-RAN node to derive and provide an indication to the AMF on whether the UE radio capabilities are compatible with the network configuration for IMS voice.
“Upon receipt of the UE RADIO CAPABILITY CHECK REQUEST message, the NG-RAN node checks whether the UE radio capabilities are compatible with the network configuration for IMS voice, and responds with a UE RADIO CAPABILITY CHECK RESPONSE message, as defined in TS 23.502 [10].

If the UE Radio Capability IE is contained in the UE RADIO CAPABILITY CHECK REQUEST message, the NG-RAN node shall use it to determine the value of the IMS Voice Support Indicator IE to be included in the UE RADIO CAPABILITY CHECK RESPONSE message.”
9.2.13.2
UE RADIO CAPABILITY CHECK REQUEST

This message is sent by the AMF to request the NG-RAN node to check the compatibility between the UE radio capabilities and network configuration on IMS voice.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore


9.2.13.3
UE RADIO CAPABILITY CHECK RESPONSE

This message is sent by the NG-RAN node to report IMS voice compatibility between the UE radio capabilities and network configuration.
Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	IMS Voice Support Indicator
	M
	
	9.3.1.89
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


9.3.1.74
UE Radio Capability
This IE contains UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Radio Capability
	M
	
	OCTET STRING
	RRC Container, as defined in TS 38.331 [18].


9.3.1.89
IMS Voice Support Indicator
This IE is set by the NG-RAN node to indicate whether the UE radio capabilities are compatible with the network configuration for IMS voice.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IMS Voice Support Indicator
	M
	
	ENUMERATED
(Supported, Not Supported, …)
	


Observation 1: Current UE Radio Capability Check procedure in NGAP seems only targeted for single connectivity case, where the single serving NG-RAN node reports its “IMS Voice Support Indicator” to AMF.
Observation 2: The “IMS Voice Support Indicator” should be applicable for both gNB and ng-eNB, hence the “UE Radio Capability” from AMF should contain both E-UTRA and NR part.
Proposal 1: To confirm that current UE Radio Capability Check procedure is still limited to single gNB connectivity case, and discuss whether it needs to be extended for more cases, e.g. ng-eNB and MR-DC cases.

Proposal 1bis: if above extension is valid, then to add up TS36.331 reference for ng-eNB case in “UE Radio Capability” IE of UE RADIO CAPABILITY CHECK REQUEST message.
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 the QoS flow for IMS voice towards SN without fallback via HO. 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 3: 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 is still needed.
Observation 4: Before offloading QoS flow for IMS voice towards SN, MN should be aware of the IMS voice capability in SN.
Proposal 2: MN should be aware of the IMS voice capability in SN per UE.
One straightforward solution would be relying on OAM or implementation dependant compatibility coordination, but it is not good for inter vendor IOT. Another straightforward solution would be replicating the NGAP: UE Radio Capability Check procedure onto XnAP, but it looks a bit redundant. 
Since the “UE Radio Capability” IE in UE RADIO CAPABILITY CHECK REQUEST message can actually be carried in “M-NG-RAN node to S-NG-RAN node Container” in MR-DC specific messages, hence there is no need to replicate the whole UE Radio Capability Check procedure in XnAP, but S-Node can simply indicate “IMS Voice Support Indicator” IE in MR-DC specific messages.
Proposal 3: To add up “IMS Voice Support Indicator” IE in XnAP: S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages, so that MN can explicitly know IMS voice capability in SN per UE.

3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: To confirm that current UE Radio Capability Check procedure is still limited to single gNB connectivity case, and discuss whether it needs to be extended for more cases, e.g. ng-eNB and MR-DC cases.

Proposal 1bis: if above extension is valid, then to add up TS36.331 reference for ng-eNB case in “UE Radio Capability” IE of UE RADIO CAPABILITY CHECK REQUEST message.
Proposal 2: MN should be aware of the IMS voice capability in SN per UE.
Proposal 3: To add up “IMS Voice Support Indicator” IE in XnAP: S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages, so that MN can explicitly know IMS voice capability in SN per UE.
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