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Figure 5.6.3.1-1: UE capability transfer
The purpose of this procedure is to transfer UE radio access capability information from the UE to E-UTRAN.
If the UE has changed its E-UTRAN radio access capabilities, the UE shall request higher layers to initiate the necessary NAS procedures (see TS 23.401 [41]) that would result in the update of UE radio access capabilities using a new RRC connection.
NOTE:	Change of the UE's GERAN UE radio capabilities in RRC_IDLE is supported by use of Tracking Area Update.
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E-UTRAN initiates the procedure to a UE in RRC_CONNECTED when it needs (additional) UE radio access capability information. Except if the UE is using Control plane CIoT EPS optimisation, E-UTRAN should retrieve UE capabilities only after AS security activation and E-UTRAN does not forward capabilities that were retrieved before AS security activation to the CN.
5.6.3.3	Reception of the UECapabilityEnquiry by the UE
The UE shall:
1>	for NB-IoT, set the contents of UECapabilityInformation message as follows:
2>	if the ue-CapabilityRequest includes ntn and the UE supports NTN:
3>	include the UE Radio Access Capability Parameters within the ue-Capability and with netwotkType set to ntn;
2>	else:
23>	include the UE Radio Access Capability Parameters within the ue-Capability;
2>	include ue-RadioPagingInfo;
2>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
1>	else, set the contents of UECapabilityInformation message as follows:
2>	if the ue-CapabilityRequest includes eutra or eutra-ntn:
3>	if the ue-CapabilityRequest includes eutra-ntn and the UE supports NTN:
4>	include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to eutra-ntn;
4> for the rest of this procedure, include only the capabilities applicable to NTN;
3>	else if the ue-CapabilityRequest includes eutra:
34>	include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to eutra;
3>	if the UE supports FDD and TDD:
4>	set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD and TDD (i.e. functionality supported by both modes);
4>	if (some of) the UE capability fields have a different value for FDD and TDD:
5>	if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:
6>	include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for FDD;
5>	if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:
6>	include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for TDD;
NOTE 1:	The UE includes fields of XDD-Add-UE-EUTRA-Capabilities in accordance with the following:
-	The field is included only if one or more of its sub-fields (or bits in the feature group indicators string) has a value that is different compared to the value signalled elsewhere within UE-EUTRA-Capability;
(this value signalled elsewhere is also referred to as the Common value, that is supported for both XDD modes)
-	For the fields that are included in XDD-Add-UE-EUTRA-Capabilities, the UE sets:
-	the sub-fields (or bits in the feature group indicators string) that are not allowed to be different to the same value as the Common value;
-	the sub-fields (or bits in the feature group indicators string) that are allowed to be different to a value indicating at least the same functionality as indicated by the Common value;
3>	else (UE supports single xDD mode):
4>	set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for the xDD mode supported by the UE;
3>	compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message, comprising of band combinations supported by the UE according to the following priority order (i.e. listed in order of decreasing priority):
4>	include all non-CA bands, regardless of whether UE supports carrier aggregation, only:
-	if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or
-	if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and TM10 than implied by the UE category; or
-	if the UE supports TM10 with one or more CSI processes; or
-	if the UE supports 1024QAM in DL;
4>	if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBands:
5>	include all 2DL+1UL CA band combinations, only consisting of bands included in requestedFrequencyBands;
5>	include all other CA band combinations, only consisting of bands included in requestedFrequencyBands, and prioritized in the order of requestedFrequencyBands, (i.e. first include remaining band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on);
4>	else (no requested frequency bands):
5>	include all 2DL+1UL CA band combinations;
5>	include all other CA band combinations;
4>	if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsDL and the requestedMaxCCsUL (i.e. both UL and DL maximums are given):
5>	remove from the list of candidates the band combinations for which the number of CCs in DL exceeds the value indicated in the requestedMaxCCsDL or for which the number of CCs in UL exceeds the value indicated in the requestedMaxCCsUL;
5>	indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
5>	indicate in requestedCCsDL the same value as received in requestedMaxCCsDL;
4>	else if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsDL (i.e. only DL maximum limit is given):
5>	remove from the list of candidates the band combinations for which the number of CCs in DL exceeds the value indicated in the requestedMaxCCsDL;
5>	indicate value in requestedCCsDL the same value as received in requestedMaxCCsDL;
4>	else if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsUL (i.e. only UL maximum limit is given):
5>	remove from the list of candidates the band combinations for which the number of CCs in UL exceeds the value indicated in the requestedMaxCCsUL;
5>	indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
4>	if the UE supports reducedIntNonContComb and the UECapabilityEnquiry message includes requestReducedIntNonContComb:
5>	set reducedIntNonContCombRequested to true;
5>	remove from the list of candidates the intra-band non-contiguous CA band combinations which support is implied by another intra-band non-contiguous CA band combination included in the list of candidates as specified in TS 36.306 [5], clause 4.3.5.21:
4>	if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and UECapabilityEnquiry message includes requestSkipFallbackComb:
5>	set skipFallbackCombRequested to true;
5>	for each band combination included in the list of candidates (including 2DL+1UL CA band combinations), starting with the ones with the lowest number of DL and UL carriers, that concerns a fallback band combination of another band combination included in the list of candidates as specified in TS 36.306 [5]:
6>	remove the band combination from the list of candidates;
6>	include differentFallbackSupported in the band combination included in the list of candidates whose fallback concerns the removed band combination, if its capabilities differ from the removed band combination;
4>	if the UE supports requestReducedFormat and diffFallbackCombReport, and UECapabilityEnquiry message includes requestDiffFallbackCombList:
5>	if the UE does not support skipFallbackCombinations or UECapabilityEnquiry message does not include requestSkipFallbackComb:
6>	remove all band combination from the list of candidates;
5>	for each CA band combination indicated in requestDiffFallbackCombList:
6>	include the CA band combination, if not already in the list of candidates;
6>	include the fallback combinations for which the supported UE capabilities are different from the capability of the CA band combination;
5>	include CA band combinations indicated in requestDiffFallbackCombList into requestedDiffFallbackCombList;
3>	if the UECapabilityEnquiry message includes requestReducedFormat and UE supports requestReducedFormat:
4>	include in supportedBandCombinationReduced as many as possible of the band combinations included in the list of candidates, including the non-CA combinations, determined according to the rules and priority order defined above;
3>	else
4>	if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBands:
5>	include in supportedBandCombination as many as possible of the band combinations included in the list of candidates, including the non-CA combinations and up to 5DL+5UL CA band combinations, determined according to the rules and priority order defined above;
5>	include in supportedBandCombinationAdd as many as possible of the remaining band combinations included in the list of candidates, (i.e. the candidates not included in supportedBandCombination), up to 5DL+5UL CA band combinations, determined according to the rules and priority order defined above;
4>	else
5>	include in supportedBandCombination as many as possible of the band combinations included in the list of candidates, including the non-CA combinations and up to 5DL+5UL CA band combinations, determined according to the rules defined above;
5>	if it is not possible to include in supportedBandCombination all the band combinations to be included according to the above, selection of the subset of band combinations to be included is left up to UE implementation;
3>	indicate in requestedBands the same bands and in the same order as included in requestedFrequencyBands, if received;
3>	if the UE is a category 0, M1 or M2 UE, or supports any UE capability information in ue-RadioPagingInfo, according to TS 36.306 [5]:
4>	include ue-RadioPagingInfo and set the fields according to TS 36.306 [5];
3>	if the UE supports (NG)EN-DC or NE-DC and if requestedFreqBandsNR-MRDC is included in the request:
4>	include into featureSetsEUTRA the feature sets that are applicable for the received requestedFreqBandsNR-MRDC and requestedCapabilityCommon as specified in TS 38.331 [82], clause 5.6.1.4.
NOTE 2:	The network must include the requestedFreqBandsNR-MRDC in order to obtain feature sets for E-UTRA and MR-DC.
NOTE 3:	Even if the network requests (only) capabilities for eutra, it may include NR band numbers in the requestedFreqBandsNR-MRDC in order to ensure that the UE includes all necessary feature sets (i.e. E-UTRA and NR) needed for subsequently requested eutra-nr capabilities.
3>	if the UECapabilityEnquiry message includes requestSTTI-SPT-Capability and if the UE supports short TTI and/or SPT (i.e., sTTI-SPT-Supported):
4>	for each band combination the UE included in a field of the UECapabilityInformation message in accordance with the previous:
5>	if the UE supports short TTI, include the short TTI capabilities for each of the band combinations using the stti-SPT-BandParameters;
5>	if the UE supports SPT, include the SPT capabilities for each of the band combinations using the stti-SPT-BandParameters;
NOTE 4:	The UE may have to add/repeat the band combinations to the list of band combinations included earlier, to include short TTI capabilities and/or SPT capabilities.
2>	if the ue-CapabilityRequest includes geran-cs and if the UE supports GERAN CS domain:
3>	include the UE radio access capabilities for GERAN CS within a ue-CapabilityRAT-Container and with the rat-Type set to geran-cs;
2>	if the ue-CapabilityRequest includes geran-ps and if the UE supports GERAN PS domain:
3>	include the UE radio access capabilities for GERAN PS within a ue-CapabilityRAT-Container and with the rat-Type set to geran-ps;
2>	if the ue-CapabilityRequest includes utra and if the UE supports UTRA:
3>	include the UE radio access capabilities for UTRA within a ue-CapabilityRAT-Container and with the rat-Type set to utra;
2>	if the ue-CapabilityRequest includes cdma2000-1XRTT and if the UE supports CDMA2000 1xRTT:
[bookmark: OLE_LINK105]3>	include the UE radio access capabilities for CDMA2000 within a ue-CapabilityRAT-Container and with the rat-Type set to cdma2000-1XRTT;
2>	if the ue-CapabilityRequest includes nr and if the UE supports NR:
3>	include the UE radio access capabilities for NR within a ue-CapabilityRAT-Container, with the rat-Type set to nr;
3>	include band combinations and feature sets as specified in TS 38.331 [82], clause 5.6.1.4, considering the included requestedFreqBandsNR-MRDC, requestedCapabilityNR, the eutra-nr-only flag and requestedCapabilityCommon (if present);
2>	if the ue-CapabilityRequest includes eutra-nr and if the UE supports (NG)EN-DC or NE-DC:
3>	include the UE radio access capabilities for EUTRA-NR within a ue-CapabilityRAT-Container, with the rat-Type set to eutra-nr;
3>	include band combinations as specified in TS 38.331 [82], clause 5.6.1.4, considering the included requestedFreqBandsNR-MRDC, requestedCapabilityNR (if present) and requestedCapabilityCommon (if included);
1>	if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 36.323 [8]:
2>	initiate the UL message segment transfer procedure as specified in clause 5.6.22;
1>	else:
2>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
<<skipped>>
6.2.2	Message definitions
<<skipped>>
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The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for E‑UTRA as well as for other RATs.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
UECapabilityEnquiry message
-- ASN1START

UECapabilityEnquiry ::=				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ueCapabilityEnquiry-r8				UECapabilityEnquiry-r8-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityEnquiry-r8-IEs ::=		SEQUENCE {
	ue-CapabilityRequest				UE-CapabilityRequest,
	nonCriticalExtension				UECapabilityEnquiry-v8a0-IEs		OPTIONAL
}

UECapabilityEnquiry-v8a0-IEs ::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1180-IEs		OPTIONAL
}

UECapabilityEnquiry-v1180-IEs ::=	SEQUENCE {
	requestedFrequencyBands-r11			SEQUENCE (SIZE (1..16)) OF FreqBandIndicator-r11	OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1310-IEs						OPTIONAL
}

UECapabilityEnquiry-v1310-IEs ::=	SEQUENCE {
	requestReducedFormat-r13			ENUMERATED {true}					OPTIONAL,	-- Need ON
	requestSkipFallbackComb-r13			ENUMERATED {true}					OPTIONAL,	-- Need ON
	requestedMaxCCsDL-r13				INTEGER (2..32)						OPTIONAL,	-- Need ON
	requestedMaxCCsUL-r13				INTEGER (2..32)						OPTIONAL,	-- Need ON
	requestReducedIntNonContComb-r13	ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension				UECapabilityEnquiry-v1430-IEs		OPTIONAL
}

UECapabilityEnquiry-v1430-IEs ::=	SEQUENCE {
	requestDiffFallbackCombList-r14		BandCombinationList-r14				OPTIONAL,	-- Need ON
	nonCriticalExtension				UECapabilityEnquiry-v1510-IEs		OPTIONAL
}

UECapabilityEnquiry-v1510-IEs ::=	SEQUENCE {
	requestedFreqBandsNR-MRDC-r15		OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1530-IEs		OPTIONAL
}

UECapabilityEnquiry-v1530-IEs ::=	SEQUENCE {
	requestSTTI-SPT-Capability-r15		ENUMERATED {true}					OPTIONAL,
	eutra-nr-only-r15					ENUMERATED {true}					OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1550-IEs		OPTIONAL
}

UECapabilityEnquiry-v1550-IEs ::=	SEQUENCE {
	requestedCapabilityNR-r15			OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1560-IEs		OPTIONAL
}

UECapabilityEnquiry-v1560-IEs ::=	SEQUENCE {
	requestedCapabilityCommon-r15		OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-v1610-IEs		OPTIONAL
}

UECapabilityEnquiry-v1610-IEs ::=	SEQUENCE {
	rrc-SegAllowed-r16					ENUMERATED {enabled}			OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

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

-- ASN1STOP

	UECapabilityEnquiry field descriptions

	eutra-nr-only
Indicates that the UE is requested to provide UE capabilities related to (NG)EN-DC only as specified in TS38.331 [82].

	requestDiffFallbackCombList
List of CA band combinations for which the UE is requested to provide different capabilities for their fallback band combinations in conjunction with the capabilities supported for the CA band combinations in this list. The UE shall exclude fallback band combinations for which their supported UE capabilities are the same as the CA band combination indicated in this list.

	requestReducedFormat
Indicates that the UE is requested to provide supported CA band combinations in the supportedBandCombinationReduced-r13 instead of the supportedBandCombination-r10. The E-UTRAN includes this field if requestSkipFallbackComb or requestDiffFallbackCombList is included in the message.

	requestSkipFallbackComb
Indicates that the UE shall explicitly exclude fallback CA band combinations in capability signalling. 

	ue-CapabilityRequest
List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. E-UTRA, E-UTRA-NTN, UTRA, GERAN-CS, GERAN-PS, CDMA2000. A separate RAT-Type value applies for some EUTRA-NR capabilities that are transferred by a separate UE capability container, used in case of MRDC.

	requestedFrequencyBands
List of frequency bands for which the UE is requested to provide supported CA band combinations and non CA bands.

	requestedFreqBandsNR-MRDC
Interpreted as FreqBandList IE as specified in TS 38.331 [82]. 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) and feature sets corresponding to the MR-DC band combinations (i.e. within the UE capability containers for LTE and NR, as requested by E-UTRAN).

	requestedCapabilityCommon
Contains the filter common for all requested MR-DC related capability containers as defined by UE-CapabilityRequestFilterCommon IE in TS 38.331 [82].

	[bookmark: _Hlk377278]requestedCapabilityNR
Interpreted as UE-CapabilityRequestFilterNR IE as specified in TS 38.331 [82], in which the field frequencyBandListFilter is omitted.

	requestedMaxCCsDL, requestedMaxCCsUL
Indicates the maximum number of CCs for which the UE is requested to provide supported CA band combinations and non-CA bands.

	requestReducedIntNonContComb
Indicates that the UE shall explicitly exclude supported intra-band non-contiguous CA band combinations other than included in capability signalling as specified in TS 36.306 [5], clause 4.3.5.21. 

	requestSTTI-SPT-Capability
Indicates that the UE is requested to provide its supported short TTI and SPT capabilities in capability signalling. 

	rrc-SegAllowed
A one-shot field that indicates that the UE is enabled to segment the response message into a series of ULDedicatedMessageSegment messages.



<<skipped>>
6.3.6	Other information elements
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–	RAT-Type
The IE RAT-Type is used to indicate the radio access technology (RAT), including E‑UTRA, of the requested/ transferred UE capabilities. A separate value applies for some EUTRA-NR capabilities that are transferred by a separate UE capability container, used in case of MR-DC.
RAT-Type information element
-- ASN1START

RAT-Type ::=						ENUMERATED {
										eutra, utra, geran-cs, geran-ps, cdma2000-1XRTT,
										nr, eutra-nr, spare1eutra-ntn-v1700, ...}

-- ASN1STOP


<<skipped>>
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The IE UE-CapabilityRAT-ContainerList contains list of containers, one for each RAT for which UE capabilities are transferred, if any.
UE-CapabilityRAT-ContainerList information element
-- ASN1START

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {
	rat-Type							RAT-Type,
	ueCapabilityRAT-Container			OCTET STRING
}

-- ASN1STOP

	UECapabilityRAT-ContainerList field descriptions

	ueCapabilityRAT-Container
Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:
For E‑UTRA or E-UTRA-NTN: the encoding of UE capabilities is defined in IE UE-EUTRA-Capability.
For UTRA: the octet string contains the INTER RAT HANDOVER INFO message defined in TS 25.331 [19].
For GERAN CS: the octet string contains the concatenated string of the Mobile Station Classmark 2 and Mobile Station Classmark 3. The first 5 octets correspond to Mobile Station Classmark 2 and the following octets correspond to Mobile Station Classmark 3. The Mobile Station Classmark 2 is formatted as 'TLV' and is coded in the same way as the Mobile Station Classmark 2 information element in TS 24.008 [49]. The first octet is the Mobile station classmark 2 IEI and its value shall be set to 33H. The second octet is the Length of mobile station classmark 2 and its value shall be set to 3. The octet 3 contains the first octet of the value part of the Mobile Station Classmark 2 information element, the octet 4 contains the second octet of the value part of the Mobile Station Classmark 2 information element and so on. For each of these octets, the first/ leftmost/ most significant bit of the octet contains b8 of the corresponding octet of the Mobile Station Classmark 2. The Mobile Station Classmark 3 is formatted as 'V' and is coded in the same way as the value part in the Mobile station classmark 3 information element in TS 24.008 [49]. The sixth octet of this octet string contains octet 1 of the value part of Mobile station classmark 3, the seventh of octet of this octet string contains octet 2 of the value part of Mobile station classmark 3 and so on. Note.
For GERAN PS: the encoding of UE capabilities is formatted as 'V' and is coded in the same way as the value part in the MS Radio Access Capability information element in TS 24.008 [49].
For CDMA2000-1XRTT: the octet string contains the A21 Mobile Subscription Information and the encoding of this is defined in A.S0008 [33]. The A21 Mobile Subscription Information contains the supported CDMA2000 1xRTT band class and band sub-class information.
For NR: The octet string contains the IE UE-NR-Capability as defined in TS 38.331 [82].
For EUTRA-NR: The octet string contains the IE UE-MRDC-Capability as defined in TS 38.331 [82]



NOTE:	The value part is specified by means of CSN.1, which encoding results in a bit string, to which final padding may be appended up to the next octet boundary TS 24.008 [49]. The first/ leftmost bit of the CSN.1 bit string is placed in the first/ leftmost/ most significant bit of the first octet. This continues until the last bit of the CSN.1 bit string, which is placed in the last/ rightmost/ least significant bit of the last octet.
NOTE:	E-UTRA and E-UTRA-NTN are considered as same RAT type.
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–	UE-RadioPagingInfo
The UE-RadioPagingInfo IE contains UE capability information needed for paging.
UE-RadioPagingInfo information element
-- ASN1START

UE-RadioPagingInfo-r12 ::=				SEQUENCE {
	ue-Category-v1250						INTEGER (0)			OPTIONAL,
	...,
	[[	ue-CategoryDL-v1310					ENUMERATED {m1}		OPTIONAL,
		ce-ModeA-r13						ENUMERATED {true}	OPTIONAL,
		ce-ModeB-r13						ENUMERATED {true}	OPTIONAL
	]],
	[[	wakeUpSignal-r15					ENUMERATED {true}	OPTIONAL,
		wakeUpSignal-TDD-r15				ENUMERATED {true}	OPTIONAL,
		wakeUpSignalMinGap-eDRX-r15			ENUMERATED {ms40, ms240, ms1000, ms2000}		OPTIONAL,
		wakeUpSignalMinGap-eDRX-TDD-r15		ENUMERATED {ms40, ms240, ms1000, ms2000}		OPTIONAL
	]],
	[[	ue-CategoryDL-v1610					ENUMERATED {m2}		OPTIONAL,
		groupWakeUpSignal-r16				ENUMERATED {true}	OPTIONAL,
		groupWakeUpSignalTDD-r16			ENUMERATED {true}	OPTIONAL,
		groupWakeUpSignalAlternation-r16	ENUMERATED {true}	OPTIONAL,
		groupWakeUpSignalAlternationTDD-r16	ENUMERATED {true}	OPTIONAL
	]],
	[[
		inactiveStatePO-Determination-r17	ENUMERATED {true}	OPTIONAL,
[bookmark: _Hlk101773582]		ntn-WakeUpSignal-r17				ENUMERATED {true}	OPTIONAL,
		ntn-GroupWakeUpSignal-r17			ENUMERATED {true}	OPTIONAL
	]]
}

-- ASN1STOP

	UE-RadioPagingInfo field descriptions

	ce-ModeA, ce-ModeB
Indicates whether the UE supports operation in CE mode A and/or B, as specified in TS 36.211 [21] and TS 36.213 [23].

	groupWakeUpSignal, groupWakeUpSignalTDD, ntn-GroupWakeUpSignal
Indicates whether the UE supports GWUS for paging in RRC_IDLE as specified in TS 36.211 [21], TS 36.213 [23] and TS 36.304 [4]. If this field is included, the minimum gap between GWUS and associated PO for DRX is fixed as 40 ms.

	groupWakeUpSignalAlternation, groupWakeUpSignalAlternationTDD
Indicates whether the UE supports GWUS with group resource alternation for paging in RRC_IDLE as specified in TS 36.211 [21], TS 36.213 [23] and TS 36.304 [4]. If this field is included, the minimum gap between GWUS and associated PO for DRX is fixed as 40 ms.

	inactiveStatePO-Determination
Indicates whether the UE other than BL UE or UE in CE supports to use the same i_s in RRC_INACTIVE state as in RRC_IDLE state.

	ue-Category, ue-CategoryDL
UE category as defined in TS 36.306 [5]. A category M2 UE shall also include the field ue-CategoryDL-v1310 in this version of the specification.

	wakeUpSignal, wakeUpSignal-TDD, ntn-WakeUpSignal
Indicates whether the UE supports WUS for paging in RRC_IDLE as specified in TS 36.213 [22] and TS 36.304 [4]. If this field is included, the minimum gap between WUS and associated PO for DRX is fixed as 40 ms.

	wakeUpSignalMinGap-eDRX, wakeUpSignalMinGap-eDRX-TDD
Indicates the minimum gap the UE supports between WUS and associated PO for eDRX as specified in TS 36.213 [22] and TS 36.304 [4]. Value ms40 corresponds to 40 ms, ms240 corresponds to 240 ms and so on. If this field is included, the UE shall also indicate support of WUS or GWUS for paging.
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The UECapabilityEnquiry-NB message is used to request the transfer of UE radio access capabilities for NB-IoT.
Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
UECapabilityEnquiry-NB message
-- ASN1START

UECapabilityEnquiry-NB ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ueCapabilityEnquiry-r13				UECapabilityEnquiry-NB-r13-IEs,
			spare1								NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

UECapabilityEnquiry-NB-r13-IEs ::=	SEQUENCE {
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				UECapabilityEnquiry-NB-r17-IEsSEQUENCE {}							OPTIONAL
}

UECapabilityEnquiry-NB-r17-IEs ::=	SEQUENCE {
	ntn-r17						ENUMERATED {true}					OPTIONAL,   	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- ASN1STOP


	UECapabilityEnquiry-NB field descriptions

	ntn
Indicates that the UE is requested to provide UE capabilities related to non-terrestrial network only.
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The UECapabilityInformation-NB message is used to transfer of UE radio access capabilities requested by the E‑UTRAN.
Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
UECapabilityInformation-NB message
-- ASN1START

UECapabilityInformation-NB ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE{
			ueCapabilityInformation-r13		UECapabilityInformation-NB-r13-IEs,
			criticalExtensionsFuture		SEQUENCE {}
	}
}

UECapabilityInformation-NB-r13-IEs ::=	SEQUENCE {
	ue-Capability-r13						UE-Capability-NB-r13,
	ue-RadioPagingInfo-r13					UE-RadioPagingInfo-NB-r13,
	lateNonCriticalExtension				OCTET STRING						OPTIONAL,
	nonCriticalExtension					UECapabilityInformation-NB-Ext-r14-IEs							OPTIONAL
}

UECapabilityInformation-NB-Ext-r14-IEs ::=	SEQUENCE {
	ue-Capability-ContainerExt-r14			OCTET STRING (CONTAINING UE-Capability-NB-Ext-r14-IEs),
	nonCriticalExtension					SEQUENCE {}							OPTIONAL
}

UECapabilityInformation-NB-r17-IEs ::=	SEQUENCE {
	networkTpe-r17							ENUMERATED (ntn)				OPTIONAL,
	nonCriticalExtension					SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

	UECapabilityInformation-NB field descriptions

	ue-RadioPagingInfo
This field contains UE capability information used for paging.

	networkType
Indicates that the UE radio capability container is for non-terrestrial network.


[bookmark: _Toc20487594][bookmark: _Toc29342895][bookmark: _Toc29344034][bookmark: _Toc36567300][bookmark: _Toc36810751][bookmark: _Toc36847115][bookmark: _Toc36939768][bookmark: _Toc37082748][bookmark: _Toc46481389][bookmark: _Toc46482623][bookmark: _Toc46483857][bookmark: _Toc100791937]
<<skipped>>
6.7.3	NB-IoT information elements
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The IE UE-RadioPagingInfo-NB contains UE NB-IoT capability information needed for paging.
UE-RadioPagingInfo-NB information element
-- ASN1START

UE-RadioPagingInfo-NB-r13 ::=		SEQUENCE {
	ue-Category-NB-r13				ENUMERATED {nb1}			OPTIONAL,
	...,
	[[ multiCarrierPaging-r14		ENUMERATED {true}			OPTIONAL
	]],
	[[	mixedOperationMode-r15		ENUMERATED {supported}		OPTIONAL,
		wakeUpSignal-r15			ENUMERATED {true}			OPTIONAL,
		wakeUpSignalMinGap-eDRX-r15	ENUMERATED {ms40, ms240, ms1000, ms2000}	OPTIONAL,
		multiCarrierPagingTDD-r15	ENUMERATED {true}			OPTIONAL
	]],
	[[	ue-Category-NB-r16					ENUMERATED {nb2}			OPTIONAL,
		groupWakeUpSignal-r16				ENUMERATED {true}			OPTIONAL,
		groupWakeUpSignalAlternation-r16	ENUMERATED {true}			OPTIONAL
	]],
	[[
		ntn-WakeUpSignal-r17				ENUMERATED {true}			OPTIONAL,
		ntn-GroupWakeUpSignal-r17			ENUMERATED {true}			OPTIONAL  
	]]

}

-- ASN1STOP

	UE-RadioPagingInfo-NB field descriptions

	groupWakeUpSignal, ntn-GroupWakeUpSignal
Indicates whether the UE in RRC_IDLE supports GWUS without group resource alternation for paging in DRX in FDD as specified in TS 36.211 [21], TS 36.213 [23] and TS 36.304 [4]. If this field is included, the minimum gap between GWUS and associated PO for DRX is fixed as 40 ms.

	groupWakeUpSignalAlternation
Indicates whether the UE in RRC_IDLE supports GWUS with group resource alternation for paging in DRX in FDD as specified in TS 36.211 [21], TS 36.213 [23] and TS 36.304 [4]. If this field is included, the minimum gap between GWUS and associated PO for DRX is fixed as 40 ms.

	mixedOperationMode
Indicates whether the UE supports multi-carrier operation with mixed operation mode, standalone or inband/guardband, between the anchor carrier and non-anchor carrier for unicast, paging, and random access, as specified in TS 36.300 [9].

	multiCarrierPaging
Indicates whether the UE supports paging on non-anchor carriers as defined in TS 36.304 [4].

	multiCarrierPagingTDD
Indicates whether the UE supports paging on non-anchor carriers for TDD as defined in TS 36.304 [4].

	ue-Category-NB
UE NB-IoT category as defined in TS 36.306 [5]. Value nb1 corresponds to UE category NB1, value nb2 corresponds to UE category NB2.
A UE shall always include the field ue-Category-NB-r13 in this version of the specification.

	wakeUpSignal, ntn-WakeUpSignal
Indicates whether the UE supports WUS for paging in DRX in FDD as specified in TS 36.304 [4]. If this field is included, the minimum gap between WUS and associated PO for DRX is fixed as 40 ms.

	wakeUpSignalMinGap-eDRX
Indicates the minimum gap the UE supports between WUS or GWUS and associated PO in case of eDRX in FDD, as specified in TS 36.304 [4]. Value ms40 corresponds to 40 ms, value ms240 corresponds to 240 ms and so on.
If this field is included, the UE shall also indicate support for WUS or GWUS for paging in DRX.
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