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1    Introduction
In RAN4#86bis meeting, RAN2 has discussed how to solve the potential SAR (Specific Absorption Rate) issue for FR1 power class 2 UE (26dBm) on Band n41 n77 n78 n79 [1]. A LS was sent to inform RAN2 on the signalling impact as below [2]. 
	1. Overall Description: 
RAN4 has discussed how to solve the potential SAR (Specific Absorption Rate) issue for FR1 power class 2 UE on Band n41 n77 n78 n79. 
It is agreed to introduce a UE capability of maxUplinkDutyCycle which indicates the maximum percentage of uplink transmission time that can be scheduled within [TBD]ms to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. 
For a FR1 power class 2 capable UE operating on Band n41 n77 n78 n79, when the percentage of uplink transmission time scheduled by the network within an evaluation period [TBD]ms is larger than its capability, i.e., maxUplinkDutyCycle, the requirements for FR1 power class 2 are not applicable, and the corresponding requirements for a FR1 power class 3 UE shall apply. 
The capability of maxUplinkDutyCycle is reported by UE as a per band capability. The granularity is 10%. For FR1 power class2 UE, the minimum value is 50%, and if the capability is absent, 50% shall be applied. The detailed signalling design is up to RAN2.

2. Actions:
To RAN1/ RAN2 WG: 
RAN4 kindly asks RAN2 to take the above agreement into consideration and design the capability signalling.



RAN4 agreed that the capability of maxUplinkDutyCycle is reported as per band capability. This document is a text proposal on the UE capability of maxUplinkDutyCycle for NR FR1 power class 2 UE for TS 38.306.
2	Text Proposal
************************************* Beginning of changes *******************************************

[bookmark: _Toc510550238]4.2.8	RF parameters
	Definitions for parameters
	Per
	M
	FDDTDD
DIFF

	aperiodicBeamReport
Indicates whether the UE supports aperiodic 'CRI/RSRP' or 'SSBRI/RSRP' reporting on PUSCH. For FR2, it is mandatory.
	Band
	Yes
	No

	asyncIntraBandENDC
Indicates whether the UE supports asynchronous FDD-FDD intra-band EUTRA-NR EN-DC with MRTD and MTTD as specified in [x]. If it is not supported for FDD-FDD intra-band EUTRA-NR EN-DC, the UE supports only synchronous FDD-FDD intra-band EUTRA-NR EN-DC. 
	BC
	Tbd
	Tbd

	bandCombinationsUL
BIT STRING with pointers to entries in BandCombinationParametersUL-List. Only the UL combinations of the same number of entries as in BandAndDL-ParametersList can be pointed to. 
	Tbd
	Yes
	No

	basebandProcessingCombinationMRDC
Defines the supported MN and SN baseband processing combinations per supported CA and/or MR-DC band combination by the UE. The basebandProcessingCombinationIndexMN defines the supported baseband processing combinations in MN side and basebandProcessingCombinationLinkedIndexSN defines the supported baseband processing combinations in SN side, which are associated with each supported MN baseband processing combination. 
	Tbd
	Yes
	No

	beamCorrespondence
Indicates whether UE supports beam correspondence as defined in <TBD RAN4 >. For FR2, it is mandatory. 
	Band
	Yes
	No

	beamManagementSSB-CSI-RS
Defines support of SS/PBCH and CSI-RS based RSRP measurements. The capability comprises signalling of
- Maximum total number of one port NZP CSI-RS resources and SS/PBCH blocks that are supported by the UE for 'CRI/RSRP' and 'SSBRI/RSRP' reporting within a slot and across all serving cells.
- Maximum total number of two ports NZP CSI-RS resources and SS/PBCH blocks that are supported by the UE for 'CRI/RSRP' or 'SSBRI/RSRP' reporting within a slot and across all serving cells.
- Supported density of one RE per PRB for one port NZP CSI-RS resource for RSRP reporting.
	Band
	Tbd
	No

	bwp-DiffNumerology
Indicates whether the UE supports BWP adaptation up to 4 BWPs with the different numerologies.
	Band
	No
	No

	bwp-SameNumerology
Defines type A/B BWP adaptation (up to 2/4 BWPs) with the same numerology. 
	Band
	Tbd
	No

	ca-BandwidthClassDL
Defines for NR DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]
	Band per BC
	Yes
	No

	ca-BandwidthClassUL
Defines for NR UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]
	Band per BC
	Yes
	No

	crossCarrierScheduling
Indicates whether the UE supports cross carrier scheduling operation for carrier aggregation with carrier indicator field (CIF).  
	Band
	Tbd
	No

	csi-RS-MeasSCellWithoutSSB
Indicates whether the UE supports CSI-RSRP and CSI-RSRQ measurement as specified in TS38.215 [ref], where CSI-RS resource is configured for a cell that does not transmit SS/PBCH block. A UE that supports this feature shall also support <Support of SCell without SS/PBCH block>.
	Band
	Tbd
	No

	diffNumerologyAcrossPUCCH-Group
Indicates whether different numerology across PUCCH groups in CA is supported by the UE.
	Band
	Tbd
	No

	diffNumerologyWithinPUCCH-Group
Indicates whether UE supports different numerology across carriers within a PUCCH group and a same numerology between DL and UL per carrier for data/control channel at a given time.
	Band
	Tbd
	No

	extendedCP
Indicates whether the UE supports 60 kHz subcarrier spacing with extended CP length for reception of PDCCH, and PDSCH, and transmission of PUCCH, PUSCH, and SRS. 
	Band
	Yes
	No

	groupBeamReporting
Indicates whether UE supports RSRP reporting for the group of two reference signals.
	Band
	No
	No

	intraBandFreqSeparationDL
Indicates whether the UE supports frequency separation classes to handle the total frequency span for DL for intra-band non-contiguous CA.
	Band per BPC
	Tbd
	No

	intraBandFreqSeparationUL
Indicates whether the UE supports frequency separation classes to handle the total frequency span for UL for intra-band non-contiguous CA.
	Band per BPC
	Tbd
	No

	lowLatencyCSI-Feedback
Indicates whether UE is capable of supporting low latency class as defined in Section [TBD] in TS 38.214.
	Band
	No
	No

	maxChannelBW-PerCC
Indicates maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS38.101-1 for FR1 and Table 5.3.5-1 in TS38.101-2 for FR2.
	Band
	Tbd
	No

	maxNumberActiveTCI-PerCC
Defines maximum number of TCI states that can be configured for the UE using RRC signalling. This value shall not be lower than the maximum number of TCI states supported by the UE for MAC Control Element activation.
	Band
	Tbd
	No

	maxNumberConfiguredTCIstates
Defines maximum number of Transmission Configuration Indication (TCI) states for PDSCH reception that can be activated for the UE using MAC Control Element from the set of RRC configured TCI states as defined in TS 38.214 Section 5.1.5.
	Band
	Tbd
	No

	maxNumberSimultaneousSRS-PerCC
Defines the number of SRS resources that can be transmitted by the UE in one OFDM symbol per each CC.
	Band
	Tbd
	No

	maxNumberCSI-RS-BFR
Indicates maximal number of CSI-RS resources across all CCs for UE to monitor PDCCH quality
	Band
	Tbd
	No

	maxNumberCSI-RS-SSB-BFR
Defines maximal number of different CSI-RS [and/or SSB] resources across all CCs for new beam identifications.
	Band
	Tbd
	No

	maxNumberMIMO-LayersPDSCH
Indicates the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception.
	Band or CC in band
	Tbd
	No

	maxNumberMIMO-LayersCB-PUSCH
Indicates supported maximum number of MIMO layers at the UE for PUSCH transmission with codebook precoding. UE indicating support of this feature shall also indicate support of PUSCH codebook coherency subset.
	Band or CC in band
	Tbd
	No

	maxNumberMIMO-LayersNonCB-PUSCH
Indicates supported maximum number of MIMO layers at the UE for PUSCH transmission using non-codebook precoding.
	Band or CC in band
	Tbd
	No

	maxNumberNonGroupBeamReporting
Defines support of non-group based RSRP reporting using N_max reference signals.  
	Band
	Tbd
	No

	maxNumberRxBeam
Defines whether UE supports receive beamforming switching using NZP CSI-RS resource. UE shall indicate a single value for the preferred number of NZP CSI-RS resource repetitions per CSI-RS resource set.  
	Band
	Tbd
	No

	maxNumberRxTxBeamSwitchDL
Defines the number of Tx and Rx beam changes UE can perform within a slot across all configured serving cells. UE shall report one value per each subcarrier spacing supported by the UE.
	Band
	Tbd
	No

	maxNumberSSB-BFR
Defines maximal number of different SSBs across all CCs for UE to monitor PDCCH quality  
	Band
	Tbd
	No

	modifiedMPR-Behaviour
Indicates whether the UE supports modified A-MPR due to some reasons e.g. regulatory requirements change, RB restriction is replaced to A-MPR for better frequency usage efficiency.
	Band
	Tbd
	Tbd

	multipleTCI
Indicates whether the UE supports more than one configuration of TCI-StatesPDCCH for a PDCCH CORESET configured by dedicated RRC signaling.
	Band
	Tbd
	No

	multipleTimingAdvances
Indicates whether multiple timing advances are supported by the UE. For NR CA band combination, if the band combination comprised of more than one band entry (i.e., inter-band or intra-band non-contiguous band combination), the field indicates that different timing advances on different band entries are supported. For EN-DC band combination, this field is not presented and it is mandatory for the UE supporting EN-DC band combination. In this release, up to two timing advances are supported for EN-DC band combination or NR CA band combination.

Note:	For NR CA, it is mandatory with IOT bit for inter-band NR CA, otherwise optional. For EN-DC, it is mandatory without IOT bit. 
	BC
	Yes/No
	No

	periodicBeamReport
Indicates whether UE supports periodic 'CRI/RSRP' or 'SSBRI/RSRP' reporting using PUCCH formats 2,3 and 4 in one slot. For FR2, it is mandatory.
	Band
	Yes
	No

	pdcchMonitoringAnyOccasions
Defines the supported PDCCH search space monitoring occasions. withoutDCI-gap indicates whether the UE supports PDCCH search space monitoring occasions in any symbol of the slot for Type 1-PDCCH common search space configured by dedicated RRC signaling, for a Type 3-PDCCH common search space, or for a UE-specific search space with the capability of supporting at least 44, 36, 22, and 20 blind decodes in a slot for 15 kHz, 30 kHz, 60kHz, and 120 kHz subcarrier spacing values respectively. withDCI-gap indicates whether the UE supports PDCCH search space monitoring occasions in any symbol of the slot with minimum time separation between two consecutive transmissions of PDCCH scrambled with C-RNTI or CS-RNTI for Type 1-PDCCH common search space configured by dedicated RRC signaling, for a Type 3-PDCCH common search space, or for a UE-specific search space, with the capability of supporting at least 44, 36, 22, and 20 blind decodes in a slot for 15 kHz, 30 kHz, 60kHz, and 120 kHz subcarrier spacing values respectively.
	Band
	Tbd
	No

	pdsch-256QAM-FR2
Indicates whether the UE supports 256QAM for PDSCH for FR2.
	Band
	Tbd
	No

	pdsch-DifferentTB-PerSlot
Defines whether the UE supports reception of up to two PDSCHs for different transport blocks with PDSCH scrambled using C-RNTI, TC-RNTI, or CS-RNTI within the same slot or whether the UE supports reception of up to seven PDSCHs for different transport blocks with PDSCH scrambled using C-RNTI or CS-RNTI within the same slot.
	Band
	Tbd
	No

	phaseCoherenceUL
Indicates whether the UE can maintain phase coherence during a single transmission of a single channel, i.e. PUSCH, PUCCH, or SRS, with one or more OFDM symbol time gap when none of the following conditions are satisfied:
- transmit power has changed across the gap
- UE is required to receive DL signals within the gap,
- other transmissions from the UE occur within the gap,
- resource block allocation changes across the gap, and
- resource block hopping is enabled.
	Band
	Tbd
	No

	pusch-256QAM
Indicates whether the UE supports 256QAM for PUSCH. For FR1, it is optional. 
	Band
	No
	No

	pusch-DifferentTB-PerSlot
Defines whether the UE supports transmission of up to two PUSCHs or up to seven PUSCHs for different transport blocks within the same slot.
	Band
	Tbd
	No

	pusch-TransCoherence
Defines support of the uplink codebook subset by the UE for UL precoding for PUSCH transmission as described in Section 6.1.1.1 of TS 38.214. UE indicated support of partial coherent codebook subset shall also support non-coherent codebook subset. UE indicated support of full coherent codebook subset shall also support partial and non-coherent codebook subset.
	Band
	Tbd
	No

	scellWithoutSSB
Indicates whether the UE can support configuration of SCell that does not transmit SS/PBCH block.
	Band
	Tbd
	No

	searchSpaceSharingCA-DL
Defines whether the UE supports DL PDCCH search space sharing for carrier aggregation operation.
	Band
	Tbd
	No

	searchSpaceSharingCA-UL
Indicates whether the UE supports UL PDCCH search space sharing for carrier aggregation operation.
	Band
	Tbd
	No

	simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. 
	BC
	Tbd
	No

	simultaneousRxTxInterBandENDC
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band EN-DC.
	BC
	Tbd
	No

	simultaneousTxSUL-NonSUL
Indicates whether the UE supports simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS/PRACH on the other UL carrier in the same cell
	Band
	Tbd
	No

	singleUL-Transmission
Indicates that the UE does not support simultaneous UL transmissions as defined in TS 38.101-3 [4]. The UE may only set this bit for certain band combinations defined in TS 38.101-3 [4]. If set for a particular band combination, the bit applies to all fallback band combinations of this band combination that are defined in TS 38.101-3 [4] as being allowed to set the bit and does not apply to any other fallback band combinations defined in TS 38.101-3 [4].
	BC
	Tbd
	No

	sp-BeamReportPUCCH
Indicates support of semi-persistent 'CRI/RSRP' or 'SSBRI/RSRP' reporting using PUCCH formats 2, 3 and 4 in one slot.
	Band
	No
	No

	sp-BeamReportPUSCH
Indicates support of semi-persistent 'CRI/RSRP' or 'SSBRI/RSRP' reporting on PUSCH.
	Band
	No
	No

	srs-AssocCSI-RS
Indicates whether UE can support calculation of the precoder for SRS transmission based on channel measurements using associated NZP CSI-RS resource as described in Section 6.1.1.2 of TS 38.214. UE supporting this feature shall also indicate support of non-codebook based PUSCH transmission.
	Band
	No
	No

	srs-TxSwitch
Defines whether UE supports SRS antenna port switching as defined in Section 6.2.1.2 of TS 38.214.
	Band
	Tbd
	No

	supportedBandCombination
Defines the supported CA and/or MR-DC band combinations by the UE. For each band in a band combination the UE provides the supported CA bandwidth classes for DL and/or UL. For SUL, frequency band indicator is included in BandDL-Info and bandParametersDL is absent. 
	UE
	Yes
	No

	supportedBandListNR
Includes the supported NR bands as defined in TS 38.101-1 [2] and TS 38.101-2 [3].
	UE
	Yes
	No

	supportedBandwidthCombinationSet
Defines the supported bandwidth combination for the band combination set as defined in the 38.101-1 [X] and 38.101-2 [Y]. Field encoded as a bit map, where bit N is set to "1" if UE support Bandwidth Combination Set N for this band combination as defined in the 38.101-1 [X] and 38.101-2 [Y]. The leading / leftmost bit (bit 0) corresponds to the Bandwidth Combination Set 0, the next bit corresponds to the Bandwidth Combination Set 1 and so on. 
	BC
	Tbd
	No

	supportedNumberTAG
Defines the number of timing advance groups are supported by the UE
	Band
	Tbd
	No

	supportedSRS-Resources
Defines support of SRS resources. The capability signalling comprising indication of:
-	Supported maximum number of aperiodic SRS resources that can be configured for the UE per each BWP
-	Supported maximum number of aperiodic SRS resources per slot in the BWP
-	Supported maximum number of periodic SRS resources per BWP
-	Supported maximum number of periodic SRS resources per slot in the BWP
-	Supported maximum number of semi-persistent SRS resources that can be configured for the UE per each BWP
-	Supported maximum number of semi-persistent SRS resources per slot in the BWP
Supported maximum number of SRS antenna port per each SRS resource
	Band
	Tbd
	No

	tdm-Pattern
This field indicates whether the UE supports the tdm-Pattern for single UL transmissionSUO case1 associated functionality. Support is conditionally mandatory for UEs that do not support dynamic power sharing and or for UEs that indicate single UL for any BC, and optional otherwise.
	UE
	Yes/No
	Yes

	timeDurationForQCL
Defines minimum number of OFDM symbols required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 Section 5.1.5. UE shall indicate one value of the minimum number of OFDM symbols per each subcarrier spacing of 60kHz and 120kHz.
	Band
	Tbd
	No

	twoPortsPTRS
Defines whether UE supports PT-RS with 2 antenna ports for DL reception and/or UL transmission.
	Band
	No
	No

	twoPUCCH-Group
Indicates whether two PUCCH group in CA with a same numerology across CCs for data and control channel [at a given time] is supported by the UE.
	Band
	Tbd
	No

	type1-3-CSS
Indicates whether the UE supports receiving PDCCH in a Type1-PDCCH common search space configured by dedicated RRC signaling, or in a Type3-PDCCH common search space or in a UE-specific search space, with an associated CORESET duration of 3 symbols in FR2.
	Band
	Yes
	No

	ue-SpecificUL-DL-Assignment
Indicates whether the UE supports dynamic determination of UL and DL link direction and slot format based on Layer 1 scheduling DCI and higher layer configured parameter UL-DL-configuration-dedicated as specified in TS 38.213.
	Band
	Tbd
	No

	ul-SharingEUTRA-NR
Indicates whether the UE supports EN-DC with EUTRA-NR coexistence in UL sharing from UE perspective. 
	BC
	No
	No

	ul-SwitchingTimeEUTRA-NR
Indicates support of switching type between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective. Type1 indicates UE supports switching within less than 0 us and type2 indicates UE supports switching within less than 20us.  
	BC
	Tbd
	No

	uplinkBeamManagement
Defines support of beam management for UL. The capability include indication of the
- Maximum number of SRS resources per SRS resource set supported by the UE.
- Maximum number of SRS resource sets supported by the UE.
	Band
	Tbd
	No

	maxUplinkDutyCycle
Indicates the maximum percentage of uplink transmission time that can be scheduled within [TBD] ms to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This filed is only applicable for FR1 power class 2 UE as specified in TS38.101. If the field is absent, 50% shall be applied. Value n60 corresponds to 60%, value n70 corresponds to 70% and so on.
	Band
	No
	No




************************************ End of changes ************************************************
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