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1	Introduction
RAN2 has received an LS from RAN1 [1] which provides an updated version of the UE feature list. This provides a basis to start discussing the capability signalling of the new features captured in Release 18. The text of the received RAN1 LS verses as follows:

1. Overall Description:

RAN1 has continued to discuss the Rel-18 RAN1 UE features list for LTE and would like to share the latest version with RAN2 in the attachment R1-2306220. 

2. Actions:
To RAN WG2
ACTION: RAN1 respectfully asks RAN2 to take into account the RAN1 LTE UE features in the attachment for designing corresponding capability signalling in Rel-18.

[bookmark: _Ref178064866]2	Discussion
In summary, RAN1 UE feature list [2] includes the following:
· Disabling HARQ feedback. Similar to the feature developed for NR NTN in Rel-17, the support of HARQ disabling in DL transmission is optional. In contrast, in IoT NTN, the disabling can be semi-static using RRC signaling or dynamic using DCI indications.
· GNSS position fix in RRC_CONNECTED. IoT NTN UEs are assumed not to support simultaneous operation of GNSS and radio interfaces. Thus, a Rel-17 IoT NTN UE is expected to move to RRC_IDLE when its GNNS validity timer expires. This new feature allows the UE to acquire a new GNSS position fix while staying the RRC_CONNECTED mode either autonomously (if enabled by the network) or triggered by the network.

These two features are optional and require capability signalling to be properly configured by the network. For the sake of signalling efficiency, each feature can be captured with a single UE capability (for both eMTC and NB-IoT) with three possible values. An example ASN.1 implementation for NB-IoT is proposed in section 3. A similar approach can be taken for eMTC. RAN2 can further clarify in TS 36.306 details for each alternative.


[bookmark: _Toc142638965]Define an optional UE capability for disabling HARQ feedback in IoT NTN.
[bookmark: _Toc142638966]Define an optional UE capability for obtaining GNSS position fix in RRC_CONNECTED in IoT NTN.
[bookmark: _Toc142638967]Adopt the TP attached for TS 36.331.

Another aspect of the UE feature list is RAN1’s request “to design signalling such that GSO/NGSO differentiation is possible”. In our understanding, this mechanism is already possible through the UE capability ntn-ScenarioSupport-r17 and no further enhancements are required.

[bookmark: _Toc142638968]GSO/NGSO capability differentiation is possible through ntn-ScenarioSupport-r17 and no further enhancements are needed in Release 18.

Similar to Release 17 capability discussion, for the new features discussed above, we do not see the necessity for TDD/FDD differentiation since IoT NTN only supports FDD operation, so the granularity can be per UE.

[bookmark: _Toc142638969]The UE capabilities for IoT NTN Release 18 are defined per UE.


3	Text proposal
[bookmark: _Toc20487642][bookmark: _Toc29342949][bookmark: _Toc29344088][bookmark: _Toc36567354][bookmark: _Toc36810812][bookmark: _Toc36847176][bookmark: _Toc36939829][bookmark: _Toc37082809][bookmark: _Toc46481451][bookmark: _Toc46482685][bookmark: _Toc46483919][bookmark: _Toc139383787]–	UE-Capability-NB
The IE UE-Capability-NB is used to convey the NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5]. The IE UE-Capability-NB is transferred in NB-IoT only.
UE-Capability-NB information element
-- ASN1START

UE-Capability-NB-r13 ::=		SEQUENCE {
	accessStratumRelease-r13		AccessStratumRelease-NB-r13,
	ue-Category-NB-r13				ENUMERATED {nb1}					OPTIONAL,
	multipleDRB-r13					ENUMERATED {supported}				OPTIONAL,
	pdcp-Parameters-r13				PDCP-Parameters-NB-r13				OPTIONAL,
	phyLayerParameters-r13			PhyLayerParameters-NB-r13,
	rf-Parameters-r13				RF-Parameters-NB-r13,
	dummy							SEQUENCE {}							OPTIONAL
}

UE-Capability-NB-Ext-r14-IEs ::=		SEQUENCE {
	ue-Category-NB-r14					ENUMERATED {nb2}				OPTIONAL,
	mac-Parameters-r14					MAC-Parameters-NB-r14			OPTIONAL,
	phyLayerParameters-v1430			PhyLayerParameters-NB-v1430		OPTIONAL,
	rf-Parameters-v1430					RF-Parameters-NB-v1430,
	nonCriticalExtension				UE-Capability-NB-v1440-IEs		OPTIONAL
}

UE-Capability-NB-v1440-IEs ::=		SEQUENCE {
	phyLayerParameters-v1440			PhyLayerParameters-NB-v1440		OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v14x0-IEs		OPTIONAL
}

UE-Capability-NB-v14x0-IEs ::=		SEQUENCE {
-- Following field is only to be used for late REL-14 extensions
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v1530-IEs		OPTIONAL
}

UE-Capability-NB-v1530-IEs ::=		SEQUENCE {
	earlyData-UP-r15					ENUMERATED {supported}			OPTIONAL,
	rlc-Parameters-r15					RLC-Parameters-NB-r15,
	mac-Parameters-v1530				MAC-Parameters-NB-v1530,
	phyLayerParameters-v1530			PhyLayerParameters-NB-v1530		OPTIONAL,
	tdd-UE-Capability-r15				TDD-UE-Capability-NB-r15		OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v15x0-IEs		OPTIONAL
}

UE-Capability-NB-v15x0-IEs ::=		SEQUENCE {
-- Following field is only to be used for late REL-15 extensions
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v1610-IEs		OPTIONAL
}

UE-Capability-NB-v1610-IEs ::=		SEQUENCE {
	earlySecurityReactivation-r16		ENUMERATED {supported}			OPTIONAL,
	earlyData-UP-5GC-r16				ENUMERATED {supported}			OPTIONAL,
	pur-Parameters-r16					PUR-Parameters-NB-r16			OPTIONAL,
	mac-Parameters-v1610				MAC-Parameters-NB-v1610,
	phyLayerParameters-v1610			PhyLayerParameters-NB-v1610		OPTIONAL,
	son-Parameters-r16					SON-Parameters-NB-r16		OPTIONAL,
	measParameters-r16					MeasParameters-NB-r16,
	tdd-UE-Capability-v1610				TDD-UE-Capability-NB-v1610		OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v16x0-IEs	OPTIONAL
}

UE-Capability-NB-v16x0-IEs ::=	SEQUENCE {
-- Following field is only to be used for late REL-16 extensions
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v1700-IEs		OPTIONAL
}

UE-Capability-NB-v1700-IEs ::=	SEQUENCE {
	coverageBasedPaging-r17			ENUMERATED {supported}			OPTIONAL,
	phyLayerParameters-v1700			PhyLayerParameters-NB-v1700,
	ntn-Parameters-r17					NTN-Parameters-NB-r17				OPTIONAL,
	nonCriticalExtension				UE-Capability-NB-v1710-IEs		OPTIONAL
}

UE-Capability-NB-v1710-IEs ::=	SEQUENCE {
	measParameters-v1710				MeasParameters-NB-v1710		OPTIONAL,
	rf-Parameters-v1710				RF-Parameters-NB-v1710,
	tdd-UE-Capability-v1710			TDD-UE-Capability-NB-v1710,
	nonCriticalExtension				UE-Capability-NB-v1720-IEs	OPTIONAL
}

UE-Capability-NB-v1720-IEs ::=	SEQUENCE {
	ntn-Parameters-v1720				NTN-Parameters-NB-v1720,
	nonCriticalExtension				UE-Capability-NB-v1800-IEs	OPTIONAL
}

UE-Capability-NB-v1800-IEs ::=	SEQUENCE {
	ntn-Parameters-v1800				NTN-Parameters-NB-v1800		OPTIONAL,
	nonCriticalExtension				SEQUENCE {}					OPTIONAL
}

TDD-UE-Capability-NB-r15 ::=		SEQUENCE {
	ue-Category-NB-r15					ENUMERATED {nb2}				OPTIONAL,
	phyLayerParametersRel13-r15			PhyLayerParameters-NB-r13		OPTIONAL,
	phyLayerParametersRel14-r15			PhyLayerParameters-NB-v1430		OPTIONAL,
	phyLayerParameters-v1530			PhyLayerParameters-NB-v1530		OPTIONAL,
	...
}

TDD-UE-Capability-NB-v1610 ::=		SEQUENCE {
	slotSymbolResourceResvDL-r16			ENUMERATED {supported}			OPTIONAL,
	slotSymbolResourceResvUL-r16			ENUMERATED {supported}			OPTIONAL,
	subframeResourceResvDL-r16				ENUMERATED {supported}			OPTIONAL,
	subframeResourceResvUL-r16			ENUMERATED {supported}			OPTIONAL
}

TDD-UE-Capability-NB-v1710 ::=		SEQUENCE {
	phyLayerParameters-v1710					PhyLayerParameters-NB-v1700		OPTIONAL
}

AccessStratumRelease-NB-r13 ::=		ENUMERATED {rel13, rel14, rel15, rel16, rel17, spare3, spare2, spare1, ...}

PDCP-Parameters-NB-r13		::= SEQUENCE {
	supportedROHC-Profiles-r13			SEQUENCE {
		profile0x0002						BOOLEAN,
		profile0x0003						BOOLEAN,
		profile0x0004						BOOLEAN,
		profile0x0006						BOOLEAN,
		profile0x0102						BOOLEAN,
		profile0x0103						BOOLEAN,
		profile0x0104						BOOLEAN
	},
	maxNumberROHC-ContextSessions-r13	ENUMERATED {cs2, cs4, cs8, cs12}	DEFAULT cs2,
	...
}

RLC-Parameters-NB-r15		::=		SEQUENCE {
	rlc-UM-r15							ENUMERATED {supported}				OPTIONAL
}

MAC-Parameters-NB-r14		::=		SEQUENCE {
	dataInactMon-r14					ENUMERATED {supported}					OPTIONAL,
	rai-Support-r14						ENUMERATED {supported}				OPTIONAL
}

MAC-Parameters-NB-v1530		::=		SEQUENCE {
	sr-SPS-BSR-r15						ENUMERATED {supported}			OPTIONAL
}

MAC-Parameters-NB-v1610		::=		SEQUENCE {
	rai-SupportEnh-r16					ENUMERATED {supported}			OPTIONAL
}

NTN-Parameters-NB-r17 ::=		SEQUENCE {
	ntn-Connectivity-EPC-r17		ENUMERATED {supported}			OPTIONAL,
	ntn-TA-Report-r17				ENUMERATED {supported}			OPTIONAL,
	ntn-PUR-TimerDelay-r17		ENUMERATED {supported}			OPTIONAL,
	ntn-OffsetTimingEnh-r17		ENUMERATED {supported}			OPTIONAL,
	ntn-ScenarioSupport-r17		ENUMERATED {ngso,gso}				OPTIONAL
}

NTN-Parameters-NB-v1720 ::=		SEQUENCE {
	ntn-SegmentedPrecompensationGaps-r17		ENUMERATED {sym1,sl1,sl2}		OPTIONAL
}

NTN-Parameters-NB-v1800 ::=		SEQUENCE {
	ntn-harq-FeedbackDisabled-r18		ENUMERATED {static,dynamic,both}		OPTIONAL,
	ntn-gnss-PositionFix-r18			ENUMERATED {autonomous,triggered,both}	OPTIONAL
}

MeasParameters-NB-r16		::=		SEQUENCE {
	dl-ChannelQualityReporting-r16		ENUMERATED {supported}			OPTIONAL
}

MeasParameters-NB-v1710	::=		SEQUENCE {
	connModeMeasIntraFreq-r17			ENUMERATED {supported}			OPTIONAL,
	connModeMeasInterFreq-r17			ENUMERATED {supported}			OPTIONAL
}

PhyLayerParameters-NB-r13	::=		SEQUENCE {
	multiTone-r13						ENUMERATED {supported}			OPTIONAL,
	multiCarrier-r13						ENUMERATED {supported}			OPTIONAL
	}

PhyLayerParameters-NB-v1430	::=		SEQUENCE {
	multiCarrier-NPRACH-r14				ENUMERATED {supported}			OPTIONAL,
	twoHARQ-Processes-r14				ENUMERATED {supported}			OPTIONAL
}

PhyLayerParameters-NB-v1440	::=		SEQUENCE {
	interferenceRandomisation-r14		ENUMERATED {supported}			OPTIONAL
}

PhyLayerParameters-NB-v1530	::=		SEQUENCE {
	mixedOperationMode-r15				ENUMERATED {supported}			OPTIONAL,
	sr-WithHARQ-ACK-r15					ENUMERATED {supported}			OPTIONAL,
	sr-WithoutHARQ-ACK-r15				ENUMERATED {supported}			OPTIONAL,
	nprach-Format2-r15					ENUMERATED {supported}			OPTIONAL,
	additionalTransmissionSIB1-r15		ENUMERATED {supported}			OPTIONAL,
	npusch-3dot75kHz-SCS-TDD-r15		ENUMERATED {supported}			OPTIONAL
}

PhyLayerParameters-NB-v1610	::=		SEQUENCE {
	npdsch-MultiTB-r16					ENUMERATED {supported}			OPTIONAL,
	npdsch-MultiTB-Interleaving-r16		ENUMERATED {supported}			OPTIONAL,
	npusch-MultiTB-r16					ENUMERATED {supported}			OPTIONAL,
	npusch-MultiTB-Interleaving-r16		ENUMERATED {supported}			OPTIONAL,
	multiTB-HARQ-AckBundling-r16		ENUMERATED {supported}			OPTIONAL,
	slotSymbolResourceResvDL-r16			ENUMERATED {supported}			OPTIONAL,
	slotSymbolResourceResvUL-r16			ENUMERATED {supported}			OPTIONAL,
	subframeResourceResvDL-r16				ENUMERATED {supported}			OPTIONAL,
	subframeResourceResvUL-r16			ENUMERATED {supported}			OPTIONAL
}

PUR-Parameters-NB-r16	::=			SEQUENCE {
	pur-CP-EPC-r16						ENUMERATED {supported}			OPTIONAL,
	pur-CP-5GC-r16						ENUMERATED {supported}			OPTIONAL,
	pur-UP-EPC-r16						ENUMERATED {supported}			OPTIONAL,
	pur-UP-5GC-r16						ENUMERATED {supported}			OPTIONAL,
	pur-NRSRP-Validation-r16			ENUMERATED {supported}			OPTIONAL,
	pur-CP-L1Ack-r16					ENUMERATED {supported}			OPTIONAL
}

PhyLayerParameters-NB-v1700 ::=		SEQUENCE {
	npdsch-16QAM-r17					ENUMERATED {supported}			OPTIONAL
}

RF-Parameters-NB-r13	::=			SEQUENCE {
	supportedBandList-r13				SupportedBandList-NB-r13,
	multiNS-Pmax-r13					ENUMERATED {supported}		OPTIONAL
}

RF-Parameters-NB-v1430 ::=			SEQUENCE {
	powerClassNB-14dBm-r14				ENUMERATED {supported}		OPTIONAL
}

RF-Parameters-NB-v1710 ::=			SEQUENCE {
	supportedBandList-v1710				SupportedBandList-NB-v1710	OPTIONAL
}

SupportedBandList-NB-r13 ::=		SEQUENCE (SIZE (1..maxBands)) OF SupportedBand-NB-r13

SupportedBandList-NB-v1710 ::=		SEQUENCE (SIZE (1..maxBands)) OF SupportedBand-NB-v1710

SupportedBand-NB-r13	::=			SEQUENCE {
	band-r13							FreqBandIndicator-NB-r13,
	powerClassNB-20dBm-r13				ENUMERATED {supported}		OPTIONAL
}

SupportedBand-NB-v1710	::=		SEQUENCE {
	npusch-16QAM-r17					ENUMERATED {supported}		OPTIONAL
}

SON-Parameters-NB-r16 ::=			SEQUENCE {
	anr-Report-r16						ENUMERATED {supported}		OPTIONAL,
	rach-Report-r16						ENUMERATED {supported}		OPTIONAL
}

-- ASN1STOP




4	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	Define an optional UE capability for disabling HARQ feedback in IoT NTN.
Proposal 2	Define an optional UE capability for obtaining GNSS position fix in RRC_CONNECTED in IoT NTN.
Proposal 3	Adopt the TP attached for TS 36.331.
Proposal 4	GSO/NGSO capability differentiation is possible through ntn-ScenarioSupport-r17 and no further enhancements are needed in Release 18.
Proposal 5	The UE capabilities for IoT NTN Release 18 are defined per UE.
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