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1.  Introduction
In RAN2 #103 meeting, VoiceOverMCG-Bearer was defined as UE’s VoNR capability in UE-NR-Capability-15xy. This paper analyzes the remaining issues and proposes more UE radio capability bits for VoNR and voice fallback. 
2.  Summary of UE IMS voice capability
Table 1: IMS voice capability

	Voice Solutions
	Building Blocks
	5G NAS 
("UE's Usage Setting" )
	NR Radio Capability
(UE-NR-Capability)
	Issues

	VoNR

 

 
	IMS
	X
	 
	 

	
	5GC (NAS, QoS…)
	X
	 
	 

	
	NG-RAN
	 
	X 

("VoiceOverMCG-Bearer")
	FR1/FR2 should be indicated separately

	Fallback

 

 
	IMS
	X
	 
	 

	
	VoLTE
	
	 
	gNB doesn’t know UE’s VoLTE capability.
gNB doesn’t know whether UE supports 5GC VoLTE.

	
	NR-->LTE HO/redirect
	 
	X
	 


Observation 1:
Presence of “UE’s usage setting” IE in NAS Registration Request indicates UE supports IMS voice. 
UE IMS voice capability is indicated to the network in NAS Registration procedure, as show in figure 1 below. During this procedure, NG-RAN may be queried for whether IMS voice is supported in access stratum by UE Radio Capability Check procedure. 
Proposal 1:
How IMS voice is supported (VoNR, VoLTE, 5GC VoLTE) shall be indicated in UE radio capability.

[image: image1.emf]UE NG-RAN 5GC

1. Registration Request(UE’s usage setting)

7. Registration Accept (

IMS voice over PS Session Supported Indication

)

2. UE, CN and 

subscription supports 

VoNR

3. UE Radio Capability Check Request

4. RRC: UE Capability Enquiry

5. RRC: UE Capability Information

6.  UE Radio Capability Check Response (VoIMS Supported)


Figure 1: UE IMS Voice Capability Negotiation
3.  VoNR capability

VoiceOverMCG-Bearer is used to indicate that UE supports VoNR in standalone deployment. The name is confusing because radio access technology of MCG depends on the architecture option.
It is our view that voice over FR2 needs special design across different layers involved in the voice data transfer and optimizations due to special characteristics of the channel. We therefore propose to introduce a separate UE capability bit for voice over FR2.
Proposal 2:
Define separate VoPS capability bit for VoNR over FR2 and rename VoiceOverMCG-Bearer to indicate the capability for VoNR over FR1.
UE-NR-Capability-15xy ::= 



SEQUENCE {


fdd-Add-UE-NR-Capabilities-15xy


UE-NR-CapabilityAddXDD-Mode-15xy

OPTIONAL,


tdd-Add-UE-NR-Capabilities-15xy


UE-NR-CapabilityAddXDD-Mode-15xy

OPTIONAL,


voiceOverNR-FR1






ENUMERATED {supported}



OPTIONAL,

VoiceOverNR-FR2






ENUMERATED {supported}



OPTIONAL,

interRAT-Parameters





InterRAT-Parameters




OPTIONAL,


inactiveState







ENUMERATED {supported}



OPTIONAL,


delayBudgetReporting





ENUMERATED {supported}



OPTIONAL,


nonCriticalExtension





SEQUENCE {}






OPTIONAL 

}

4.  Voice fallback capability
gNB needs to know UE’s voice fallback capability, at least for following purposes:

· UE Radio Capability Check Response to AMF

· Decision between VoNR EPS fallback and Inter-RAT fallback
· Target cell selection in handover with ongoing VoPS call. 

Based on current SA2 standard (as shown in figure 2), the voice fallback to LTE is triggered during the ongoing IMS call setup: SIP 183(QoS flow setup for voice(handover/redirection by gNB. Fallback to LTE CSFB is not an option of voice fallback from NR in SA2 standard.
Observation 2:
Fallback to LTE CSFB is not an option of SA2 defined voice fallback from NR. 
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Figure 2a: Voice EPS Fallback Procedure (ref. TS 23.502 cl. 4.13.6.1)
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Figure 2b: Voice Inter-RAT Fallback Procedure (ref. TS 23.502 cl. 4.13.6.2)

Proposal 3:
gNB shall know UE’s VoLTE capability at least for: 

· UE Radio Capability Check Response to AMF

· Decision between VoNR EPS fallback (Figure 2a) and Inter-RAT fallback (Figure 2b)

· Target cell selection in handover with ongoing VoPS call. 

As shown in table 1, voice fallback requires UE to support: IMS, VoLTE (at least in EPS) and I-RAT mobility to LTE. IMS capability is indicated by NAS and by the fact that the UE initiated IMS signaling for voice in 5GS. The I-RAT mobility capability should be indicated by UE radio capability. It is not clear how gNB knows UE’s VoLTE capability. There are following potential ways:

· Option 1: Add VoLTE capability in UE-NR-Capability

· Option 2: Mandate IMS voice and E-UTRA capable NR SA UE to support VoLTE.

VoLTE is widely supported by latest LTE phones. 5G phone supporting LTE should inherit the popular LTE features. To avoid too many capability options, option 2 seems acceptable and preferable.
This is indeed in line with the rules for “UE’s usage setting” as defined by SA2 and CT1.
· TS 23.501 states: “If the UE is configured to support IMS voice, the UE shall include the information element "UE's usage setting" in Registration Update Request messages. The UE's usage setting indicates whether the UE behaves in a "voice centric" or "data centric" way (as defined in clause 5.16.3.5).
· TS 24.501 states:“If the UE is capable of S1 mode (=EPS NAS), there is a single UE’s usage setting at the UE which applies to both 5GS and EPS”, and the UE usage setting “shall be included if the UE is configured to support IMS voice”.
Proposal 4:
IMS voice and E-UTRA capable NR SA UE shall support (EPS) VoLTE.   
5GC VoLTE is a combination of VoNR high layer and (EPC) VoLTE low layer. It requires extra development and testing even if VoNR and (EPC) VoLTE are supported. A capability bit should be defined 5GC VoLTE. In voice fallback, this capability bit helps gNB to decide between EPS fallback and RAT fallback. 
In RAN2 email discussion [103#44][NR] LTE/NR mobility capability and eLTE capability, most of the companies agree the need of capability bit for 5GC VoLTE. For how to define the capability, there are two kinds of opinions. One opinion is to reuse “VoiceOverMCG-Bearer” to also indicate the 5GC VoLTE capability. This means UE supporting VoNR and (EPS) VoLTE should also support 5GC VoLTE. The other opinion is to decide separate capability bit for 5GC VoLTE. The latter is more flexible.

Proposal 5:
Define VoLTE-5GC in UE-NR-Capability for gNB to accurately decide between EPS fallback and RAT fallback. 
5.  VoLTE to VoNR handover

A VoPS call may be handed over from LTE to NR. To make the handover decision, source eNB needs to know the UE’s VoPS capability of target RAT. UE capabilities related to VoNR shall be added into UE-EUTRA-Capability.
Proposal 6:
Add VoNR capability into UE-EUTRA-Capability so that eNB knows whether the call can be handed over to NR.
Below is the ASN.1 change to 36.331 based on above proposal (use of non-critical extension should be considered in the actual implementation of the changes).
IRAT-ParametersNR-r15 ::=

SEQUENCE {


en-DC-r15





ENUMERATED {supported}





OPTIONAL,


supportedBandListNR-r15


SupportedBandListNR-r15





OPTIONAL,


voiceOverNR-Capabilities-r15

VoiceOverNR-Capabilities
-r15




OPTIONAL
}

VoiceOverNR-Capabilities-r15
 ::= SEQUENCE {

voiceOverNR-FR1




ENUMERATED {supported}





OPTIONAL,


VoiceOverNR-FR2




ENUMERATED {supported}





OPTIONAL,


…

}

6.  Conclusion

Based on above discussion, we have following observations and proposals.
Observation 1:
Presence of “UE’s usage setting” IE in NAS Registration Request indicates UE supports IMS voice. 
Proposal 1:
How IMS voice is supported (VoNR, VoLTE, 5GC VoLTE) shall be indicated in UE radio capability.
Proposal 2:
Define separate VoPS capability bit for VoNR over FR2 and rename VoiceOverMCG-Bearer to indicate the capability for VoNR over FR1.

Observation 2:
Fallback to LTE CSFB is not an option of SA2 defined voice fallback from NR. 

Proposal 3:
gNB shall know UE’s VoLTE capability at least for: 

· UE Radio Capability Check Response to AMF

· Decision between VoNR EPS fallback (Figure 2a) and Inter-RAT fallback (Figure 2b)

· Target cell selection in handover with ongoing VoPS call. 
Proposal 4:
IMS voice and E-UTRA capable NR SA UE shall support (EPS) VoLTE.   
Proposal 5:
Define VoLTE-5GC in UE-NR-Capability for gNB to accurately decide between EPS fallback and RAT fallback. 
Proposal 6:
Add VoNR capability into UE-EUTRA-Capability so that eNB knows whether the call can be handed over to NR.
[image: image4.png]



3GPP


_1590154413.doc


1. MO or MT call in 5GS; QoS flow for voice establishment initiated











7. IMS voice establishment continued







4. Reject PDU session modification with mobility due to IMS voice fallback indication
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2. NW initiated PDU session modification to setup QoS flow for IMS voice
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5.  Inter NG-RAN handover or Redirection
















