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1	Introduction
This contribution concerns the definition and use of UE Capability procedure in TS38.331 v15.0.0. It addresses inconsistences between:
- TS36.331v.15.0.1 and TS38.331 v15.0.0, and
- the procedural parts and ASN.1 syntax of the UE Capability in TS38.331 v15.0.0.
The proposals are to clarify baseline contents of the UE Capability enquiry and reporting in NR and dependencies across EUTRA and NR signalling for UE capabilities transfer. 
2	Discussion
2.1	UE Capability transfer required for ENDC
2.1.1	RAT type
The RAT-Type IE is key UE capability Information Element that does allow to distinguish contents of the UE Capabilities per radio access technology, and thus use it per RAT.
TS36.331 defines RAT-Type IE that in Rel-15 apart from ‘nr’ value has been also extended to ‘eutra-nr’ to facilitate transfer for EN-DC EUTRA-NR capabilities:
RAT-Type information element
-- ASN1START

RAT-Type ::=						ENUMERATED {
										eutra, utra, geran-cs, geran-ps, cdma2000-1XRTT,
										nr, eutra-nr, spare1, ...}

-- ASN1STOP

In contrast, TS38.331 defines RAT-Type IE as follows:
RAT-Type information element
The IE RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/ transferred UE capabilities.
-- ASN1START
-- TAG-RAT-TYPE-START

RAT-Type ::=						ENUMERATED {nr, mrdc, eutra, spare1, ...}
-- TAG-RAT-TYPE-STOP
-- ASN1STOP
Note: The actual parameters value may vary depending on Editor’s implementation of some related issues raised in RIL.
We note that:
Observation 1: RAT-type IEs in TS36.331 and TS38.331 use different values to indicate mixed deployments of EUTRA and NR.
Observation 2: RAT-type IE in TS38.331 defines ‘mrdc’ as a radio access technology.
Since RAT-Type is used to indicate radio access technology (RAT) should not refer to mode of operation, i.e. DC. Since the IE will be used to define UE capability containers in mixed deployments, NR implies the need to indicate both: LTE and NR RATs by a single value of RAT-Type, but to comply with the generic meaning of the term we propose:
Proposal 1: To indicate MR-DC, define the RAT-Type IE in TS38.331 in a way that does not refer to DC, e.g. MR, Multi-RAT or eutra-nr (the latter as it is in 36.331).

2.1.2	UE Capability transfer in TS36.331 
Given the extensions in TS36.331, UECapabilityEnquiry message and generated by the UE reply can be illustrated as in the Figure 1:



Figure 1. UE Capability transfer for mixed deployments with NR as per 36.331
While the UE reply to UE-CapabilityRequest and the corresponding UE behaviour, are defined in procedural text in 5.6.3.3 of TS36.331, the UE reaction on requestedFreqBandsNR-MRDC is missing. The intended reply is covered by the requestedFreqBandsNR-MRDC field description:
	requestedFreqBandsNR-MRDC
Includes the NR FreqBandList IE as specified in TS 38.331 [X2]. It concerns a list of NR and/ or E-UTRA frequency bands for which the UE is requested to provide its supported NR CA and/or MR-DC band combinations (i.e. within the UE capability containers for NR and MR-DC, as requested by E-UTRAN).



Observation 3: TS36.331 refers to FreqBandList IE in TS38.331.
Similarly, the ueCapabilityRAT-Container refers to Information Elements in TS38.331 that need to be defined in NR RRC: 
	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container
(…)
For NR: The octet string contains the IE UE-NR-Capability as defined in TS 38.331 [X2].
For EUTRA-NR: The octet string contains the IE UE-MRDC-Capability as defined in TS 38.331 [X2].


Observation 4: TS36.331 refers to UE-NR-Capability and to UE-MRDC-Capability in TS38.331 that are defined in TS38.331
The split capabilities are provided in a form of containers, but FreqBandList IE is intentionally fetched separately to make the eNB able to fetch, comprehend frequency band combinations supported in NR and determine SN configuration. The request is separated from UE-NR-Capability and UE-MRDC-Capability. Nevertheless, the FreqBandList IE is not defined in TS38.331.
Observation 5: TS38.331 is missing FreqBandList IE definition required for EN-DC. 
Proposal 2: Define the IE FreqBandList in TS38.331.

2.2	UE Capability transfer in NR
UE Capability transfer procedures in TS38.331 assume certain steps and contents of the UE capability enquiry and reply that can be illustrated in a generic manner as in Figure 2:


Figure 2. UE Capability transfer as per 38.331
The contents of UECapabilityEnquiry assume requestedFreqBandList IE. Following the framework defined in TS36.331 for the split of UE capabilities per RAT, as well as defined UE-NR-Capability and to UE-MRDC-Capability in TS38.331 it is consistent to convey the UECapabilityEnquiry request for a) required frequency bands and b) UE capabilities per RAT.
Proposal 3: Define UECapabilityEnquiry message with possibility to fetch requestedFreqBandList and ue-CapabilityRequest per RAT.
The contents of UECapabilityInformation are assumed to contain at least both the supportedBandCombination IE and the supportedBasebandProcesingCombination IE. It is further assumed by the corresponding procedural text in 5.6.1.5 of TS38.331 that for the band combinations the UE should include the baseband processing combination. Since the relation needs to be clarified, we propose to prioritise contents that are required for EN-DC:
Proposal 4: Define UECapabilityInformation message with FreqBandList IE (as per Proposal 2)
Proposal 5: RAN2 to discuss contents of supportedBandCombination and supportedBasebandProcesingCombination IEs and their relation to each other.

3	Conclusion
Observation 1: RAT-type IEs in TS36.331 and TS38.331 use different values to indicate mixed deployments of EUTRA and NR.
Observation 2: RAT-type IE in TS38.331 defines ‘mrdc’ as a radio access technology.
Observation 3: TS36.331 refers to FreqBandList IE in TS38.331.
Observation 4: TS36.331 refers to UE-NR-Capability and to UE-MRDC-Capability in TS38.331 that are defined in TS38.331
Observation 5: TS38.331 is missing FreqBandList IE definition required for EN-DC. 
Proposal 1: To indicate MR-DC, define the RAT-Type IE in TS38.331 in a way that does not refer to DC, e.g. MR, Multi-RAT or eutra-nr (the latter as it is in 36.331).
Proposal 2: Define the IE FreqBandList in TS38.331.
Proposal 3: Define UECapabilityEnquiry message with possibility to fetch requestedFreqBandList and ue-CapabilityRequest per RAT.
Proposal 4: Define UECapabilityInformation message with FreqBandList IE (as per Proposal 2)
Proposal 5: RAN2 to discuss contents of supportedBandCombination and supportedBasebandProcesingCombination IEs and their relation to each other.


Annex: Text Proposals for UE Capability procedure and Information Elements

[bookmark: _Toc491180900][bookmark: _Toc493510600][bookmark: _Toc501138272][bookmark: _Toc500942704]6.2.2	Message definitions

X.X	UECapabilityEnquiry
[bookmark: _Toc494150019]–	UECapabilityEnquiry
The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: NG-RAN to UE
UECapabilityEnquiry message
-- ASN1START
-- TAG-UECAPABILITYENQUIRY-START

UECapabilityEnquiry ::=				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		ueCapabilityEnquiry				UECapabilityEnquiry-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityEnquiry-IEs ::=		SEQUENCE {
	ue-CapabilityRequest				UE-CapabilityRequest,
	requestedFrequencyBandList			SEQUENCE {
	-- The exact contents are FFS
[bookmark: _GoBack]	}
	lateNonCriticalExtension			OCTET STRING
	nonCriticalExtension				SEQUENCE{}
}


UE-CapabilityRequest ::=			SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type


-- TAG-UECAPABILITYENQUIRY-STOP
-- ASN1STOP

	UECapabilityEnquiry field descriptions

	FFS



X.Y	UECapabilityInformation
[bookmark: _Toc494150020]–	UECapabilityInformation
The UECapabilityInformation message is used to transfer of UE radio access capabilities requested by the NG-RAN.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to NG-RAN
UECapabilityInformation message
-- ASN1START
-- TAG-UECAPABILITYINFORMATION-START


UECapabilityInformation ::=			SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		ueCapabilityInformation				UECapabilityInformation-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityInformation-IEs ::=		SEQUENCE {
	frequencyBandList			SEQUENCE {
	-- The exact contents are FFS
	}
	lateNonCriticalExtension			OCTET STRING
	nonCriticalExtension				SEQUENCE{}
}



-- TAG-UECAPABILITYINFORMATION-STOP
-- ASN1STOP

	UECapabilityInformation field descriptions

	FFS
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