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1
Introduction
This contribution discusses the support for UE radio capability handling in NGAP.

2 Discussion
2.1
UE Radio Capability Handling in LTE

In LTE, The UE Capability information is made up of the UE Radio Capability information and the UE Core Network Capability information. The UE Radio Capability for Paging Information is separate from both the UE Radio Capability information and the UE Core Network Capability information. The UE Radio Capability for Paging Information may be used to enhance the paging in the E-UTRAN. 
· MME transfer the stored radio capability to the eNB 

The UE Radio Capability information contains information on RATs that the UE supports (e.g. power class, frequency bands, etc). Consequently, this information can be sufficiently large (e.g. >50 octets) that it is undesirable to send it across the radio interface at every transition from ECM-IDLE to ECM-CONNECTED. To avoid this radio overhead, the MME stores the UE Capability information during ECM-IDLE state and the MME shall, if it is available, may send its most up to date UE Radio Capability information to the E-UTRAN during Initial Context Setup procedure, Downlink NAS Transport procedure, etc. (MME also transfer the Radio Capability information to eNB via Connection Establishment Indication procedure and UE Information Transfer procedure For CIOT UE.)
· eNB transfer the radio capability information to the MME
After the RRC Capability Enquiry procedure, the eNB needs to transfer the radio capability information to the MME via UE Capability Info indication procedure

· UE Radio Capability Match: This allows the MME to ask the eNB to provide an indication whether the UE radio capabilities are compatible with the network configuration for voice continuity. This is typically performed during Initial Attach procedure, and some TAU procedure. Per the SA2 CR S2-121152 ([5]), This is to avoid MME setting the IMS voice over PS Session Supported Indication wrongly in some scenario, e.g. 

Scenario 1.
The UE indicates it supports SRVCC on NAS level, but the UEs AS capabilities (indicated by the EUTRA FGI bit 9 to GERAN and FGI bit 27 to UTRAN) may not match the supported SRVCC of the network (in case network only support SRVCC from EUTRA to GERAN or from EUTRA to UTRAN);

Scenario 2.
UE might not support the frequency bands that the network relies upon for PS voice coverage (without SRVCC);

Scenario 3.
“Not all terminals can be expected to support both UTRAN and GERAN” which may cause mismatch of SRVCC support between UE and the network
During the capability match request, if the eNB has not already received the UE radio capabilities from the UE or from MME, the eNB requests the UE to upload the UE radio capability information by sending the RRC UE Capability Enquiry, which may be performed prior to security activation.
2.2
UE Radio Capability Handling in NR
· AMF transfer the stored radio capability to the NG-RAN
Similar to LTE, the UE Radio Capability information is sufficiently large that it is undesirable to send it across the radio interface at every transition from CM-IDLE to CM-CONNECTED. To avoid this radio overhead, the AMF shall store the UE Capability information during CM-IDLE state and RM-REGISTERED state and the AMF shall if it is available, send its most up to date UE Radio Capability information to the RAN It is appropriate to adopt the same mechanism for NR as for LTE, i.e. the Radio Capability is transferred to the NG-RAN node in following procedures: 
· Initial Context Setup procedure

· Downlink NAS Transport procedure. 
Proposal 1: agree to transfer the UE Radio Capability Information to NG-RAN node during Initial Context Setup procedure, and Downlink NAS Transport procedure. 

· NG-RAN transfer the radio capability information to the AMF
This is related to the trigger for NG-RAN node to initiate the RRC UE Capability Enquiry procedure. In LTE, the eNB is triggered in two main cases (not consider the scenario for CIOT)

· The received INITIAL CONTEXT SETUP REQUEST message does not contain the Radio Capability.

· The received UE CAPABILITY MATCH REQUEST message does not contain the Radio Capability.

The 1st case is still true in NR. The 2nd case will be discussed in next section. If the 2nd case is still true in NR, a dedicated procedure similar to S1AP UE Capability Info Indication procedure is needed in NGAP. Otherwise (i.e. only the 1st case), it may be enough to only include the UE Radio Capability information in the INITIAL CONTEXT SETUP RESPONSE message, without introducing another procedure. In addition, this is also related to whether the RRC UE Capability Enquiry procedure can be performed prior to security activation. If the RRC UE capability Enquiry can only be performed after security activation, i.e. after Initial Context Setup, it may be ok to use INITIAL CONTEXT SETUP RESPONSE message to transfer the UE Radio Capability to AMF. 
· UE Radio Capability Match
Per SA2 TS23.502, it is now changed to Feature Specific UE/RAN information and Compatibility Request to be a more general feature compatibility check, even Rel-15 will only support IMS voice over PS support indicator.  However, there are some questions. 
· Scenario

Since SRVCC will not be supported in Rel-15, the 1st scenario and the 3rd scenario in LTE does not apply to NR. The only possible scenario may be the 2nd scenario in LTE,  “2.
UE might not support the frequency bands that the network relies upon for PS voice coverage (without SRVCC);” In this scenario, the operator may rely upon specific frequency bands for providing “full” PS voice coverage. It may be questionable that the initial NR deployment can provides “full” PS voice coverage. So the scenario needs to be clarified.
· Homogenous network 
In LTE, the network configuration considered in the decision for the Voice Support Match Indicator is homogenous within a certain area (e.g. MME Pool Area) in order to guarantee that the Voice Support Match Indicator from the eNB is valid within such area. This is not decided in SA2 whether the same mechanism is used in NR. SA2 needs to be consulted. 
· RRC UE Capability Enquiry
In LTE, the RRC UE Capability Enquiry during the UE Radio Capability Match is performed prior to security activation. It is unclear whether SA3 will change this in NR, i.e. whether the RRC UE Capability Enquiry is only performed after security activation. SA3 needs to be consulted. 
· UE behavior
In LTE, the Voice Support Match Indicator provided to MME (and then to UE) is either Supported or Not Supported. It does not give the detailed information, e.g. the specific frequency band providing “full” PS voice coverage. The UE may still have difficulty to make a decision, when the UE needs to initiate a voice call. RAN2 and SA2 needs to be consulted on what is required for the Voice Support Match Indicator. 
In a summary, it requires further analysis on whether NGAP need to support UE Radio Capability Match procedure. RAN2/SA2/SA3 need to be consulted. 
Proposal 2: Required further analysis on whether NGAP need to support UE Radio Capability Match procedure. RAN2/SA2/SA3 need to be consulted. 
3
Conclusions
In this paper, we analyzed the UE Radio capability handling in NR. Our proposal is:
Proposal 1: agree to transfer the UE Radio Capability Information to NG-RAN node during Initial Context Setup procedure, and Downlink NAS Transport procedure. 

The proposed TP can be found at the end of the contribution. 

Proposal 2: Required further analysis on whether NGAP need to support UE Radio Capability Match procedure. RAN2/SA2/SA3 need to be consulted. 
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Start of the 1st modification

9.2.5.2
DOWNLINK NAS TRANSPORT
Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

This message is sent by the AMF and is used for carrying NAS information over the NG interface.
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
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	FFS
	YES
	ignore

	UE Radio Capability
	O
	
	
	
	YES
	ignore


End of the 1st modification

Start of the 2nd modification

9.2.1.xx
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
	Includes the UERadioAccessCapabilityInformation message as defined in a.b.c.d of TS 38.331 [xx]. (FFS)


End of the 2nd modification

