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Introduction
In this contribution, we discuss the left issue in the following:
· FFS where and how to capture the restriction that up to 32 SPS/CG configurations per MAC entity can be configured, e.g. in field descriptions for CG/SPS in 38.331 or in capability description in 38.306.
Discussion
According to previous RAN2 agreements, up to 32 SPS/CG configurations per MAC is supported, which is concluded not to be captured in stage-2 spec.
No need to capture limitation of maximum CG/SPS configurations per MAC entity in TS 38.300.
Support up to 32 SPS configurations per MAC entity.
Maximum 32 CG configurations per MAC entity.
However, there should be some place to capture this restriction, otherwise the actual number of SPS/CG configured may exceed the restriction we made.
There are two options to capture it:
· Option1: Introduce UE capability on the max number per MAC
· Option2: Add some configuration restriction in field descriptions for CG/SPS.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]From our point of view, both options can work, if we only need to restrict the configuration number. However, as we all known, different UEs have different capabilities, including e.g. processing capability and processing load, which reflects specific UE complexity and cost. We need to allow UE with different capability exist in reality. Assuming the network configures a UE 32 CGs based on its own policy, UE needs to determine each CG occasion, even if the UE actually does not have the requirement to support dozens of uplink service simultaneously. Similarly, assuming the network configures a UE 32 SPSs based on its own policy, UE needs to detect all possible SPS occasions and transmit HARQ feedback for each SPS occasion, even if the UE actually does not have the requirement to support dozens of downlink service simultaneously. It really increases UE processing load and power consumption. Based on this reason, Option 1 seems a better way.
1. [bookmark: _Toc40779095]Introduce UE capability on the supported maximum number of SPS/CG configuration per MAC. The maximum number of SPS/CG configuration per MAC is 32.
According to R1-2003073, the max number of SPS/CG across all serving cells is pre-defined as a placeholder (i.e. FFS whether to introduce it). In addition, it is unclear whether the restriction is per MAC or per UE. If the restriction is per MAC and RAN1 eventually decide to introduce it, no additional work is needed in RAN2. Otherwise, if the restriction is per UE, RAN2 needs to capture the related capability per MAC. 
1. [bookmark: _Toc40779096]Confirm with RAN1 whether the introduced capability on the max number of SPS/CG across all serving cells is per MAC entity. If not, RAN2 is required to introduce a new UE capability on max number of SPS/CG per MAC, otherwise, RAN2 is required to wait for RAN1 process.
Accordingly, one further issue is how to indicate the maximum number value of UE supported SPS/CGs, i.e. the field is defined as enumerated or integer. Take Rel-15 LTE as an example, UE capability on the maximum number of uplink SPS, e.g. pusch-SPS-MaxConfigSubframe-r15, is introduced in HRLLC. In 36.331, pusch-SPS-MaxConfigSubframe-r15 is defined as integer. Thus, it seems a most straightforward way to define the ones introduced in IIoT as integer.
1. [bookmark: _Toc40779097][bookmark: OLE_LINK4][bookmark: OLE_LINK5]RAN2 discusses how to indicate the maximum number of per MAC SPS/CGs, i.e. the field is defined as enumerated or integer. 
Once UE capability is confirmed to add in spec, TP in Annex can be taken as baseline.

Conclusion
Based on the discussion in section 2, we propose:
Proposal 1	Introduce UE capability on the supported maximum number of SPS/CG configuration per MAC. The maximum number of SPS/CG configuration per MAC is 32.
Proposal 2	Confirm with RAN1 whether the introduced capability on the max number of SPS/CG across all serving cells is per MAC entity. If not, RAN2 is required to introduce a new UE capability on max number of SPS/CG per MAC, otherwise, RAN2 is required to wait for RAN1 process.
Proposal 3	RAN2 discusses how to indicate the maximum number of per MAC SPS/CGs, i.e. the field is defined as enumerated or integer. 

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] R1-2003073, RAN1 UE features list for Rel-16 NR after RAN1#100bis-E, AT&T, NTT DOCOMO, INC

Annex A: Text Proposal for 38.306
[bookmark: _Toc12750892][bookmark: _Toc29382256][bookmark: _Toc37093373][bookmark: _Toc37238649][bookmark: _Toc37238763]4.2.7	Physical layer parameters
<UNCHANGED TEXT OMITTED>
[bookmark: _Toc12750902][bookmark: _Toc29382266][bookmark: _Toc37093383][bookmark: _Toc37238659][bookmark: _Toc37238773]4.2.7.10	Phy-Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	absoluteTPC-Command
Indicates whether the UE supports absolute TPC command mode.
	UE
	No
	No
	Yes

	almostContiguousCP-OFDM-UL
Indicates whether the UE supports almost contiguous UL CP-OFDM transmissions as defined in clause 6.2 of TS 38.101-1 [2].
	UE
	No
	No
	Yes

	bwp-SwitchingDelay
Defines whether the UE supports DCI and timer based active BWP switching delay type1 or type2 specified in clause 8.6.2 of TS 38.133 [5]. It is mandatory to report type 1 or type 2.
	UE
	Yes
	No
	No

	cbg-FlushIndication-DL
Indicates whether the UE supports CBG-based (re)transmission for DL using CBG flushing out information (CBGFI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransIndication-DL
Indicates whether the UE supports CBG-based (re)transmission for DL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransIndication-UL
Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cli-RSSI-FDM-DL-r16
Indicates whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and CLI-RSSI FDMed reception is supported as specified in TS 38.215 [13].
	UE
	No
	TDD only
	Yes

	cli-SRS-RSRP-FDM-DL-r16
Indicates whether serving cell DL signal/channel (e.g. PDSCH/PDCCH) and SRS-RSRP FDMed reception is supported as specified in TS 38.215 [13].
	UE
	No
	TDD only
	Yes

	configuredUL-GrantType1
Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	configuredUL-GrantType2
Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	cqi-TableAlt
Indicates whether UE supports the CQI table with target BLER of 10^-5.
	UE
	No
	No
	Yes

	csi-ReportFramework
See csi-ReportFramework in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	Band or UE
	Yes
	No
	No

	csi-ReportWithoutCQI
Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	csi-ReportWithoutPMI
Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/CQI' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	csi-RS-CFRA-ForHO
Indicates whether the UE can perform reconfiguration with sync using a contention free random access on PRACH resources that are associated with CSI-RS resources of the target cell.
	UE
	No
	No
	No

	csi-RS-IM-ReceptionForFeedback
See csi-RS-IM-ReceptionForFeedback in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	Band or UE
	Yes
	No
	No

	csi-RS-ProcFrameworkForSRS
See csi-RS-ProcFrameworkForSRS in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	Band or UE
	No
	No
	No

	dl-64QAM-MCS-TableAlt
Indicates whether the UE supports the alternative 64QAM MCS table for PDSCH.
	UE
	No
	No
	Yes

	dl-SchedulingOffset-PDSCH-TypeA
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type A.
	UE
	Yes
	Yes
	Yes

	dl-SchedulingOffset-PDSCH-TypeB
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type B.
	UE
	Yes
	Yes
	Yes

	downlinkSPS
Indicates whether the UE supports PDSCH reception based on semi-persistent scheduling.
	UE
	No
	No
	No

	dynamicBetaOffsetInd-HARQ-ACK-CSI
Indicates whether the UE supports indicating beta-offset (UCI repetition factor onto PUSCH) for HARQ-ACK and/or CSI via DCI among the RRC configured beta-offsets.
	UE
	No
	No
	No

	dynamicHARQ-ACK-Codebook
Indicates whether the UE supports HARQ-ACK codebook dynamically constructed by DCI(s). This field shall be set to supported.
	UE
	Yes
	No
	No

	dynamicHARQ-ACK-CodeB-CBG-Retx-DL
Indicates whether the UE supports HARQ-ACK codebook size for CBG-based (re)transmission based on the DAI-based solution as specified in TS 38.213 [11].
	UE
	No
	No
	No

	dynamicPRB-BundlingDL
Indicates whether UE supports DCI-based indication of the PRG size for PDSCH reception.
	UE
	No
	No
	No

	dynamicSFI
Indicates whether the UE supports monitoring for DCI format 2_0 and determination of slot formats via DCI format 2_0.
	UE
	No
	Yes
	Yes

	dynamicSwitchRA-Type0-1-PDSCH
Indicates whether the UE supports dynamic switching between resource allocation Types 0 and 1 for PDSCH as specified in TS 38.212 [10].
	UE
	No
	No
	No

	dynamicSwitchRA-Type0-1-PUSCH
Indicates whether the UE supports dynamic switching between resource allocation Types 0 and 1 for PUSCH as specified in TS 38.212 [10].
	UE
	No
	No
	No

	extendedCG-Periodicities-r16
Indicates that the UE supports extended periodicities for CG Type 1 (if the UE indicates configuredUL-GrantType1 capability) or CG Type 2 (if the UE indicates configuredUL-GrantType2 capability) as specified by periodicityExt-r16 field of IE ConfiguredGrantConfig in TS 38.331 [2].
	UE
	No
	No
	No

	extendedSPS-Periodicities-r16
Indicates that the UE supports extended periodicities for downlink SPS as specified by periodicityExt-r16 field of IE SPS-Config in TS 38.331 [2].
	UE
	No
	No
	No

	pusch-CG-MaxConfig-r16
This field indicates the maximum number of multiple CG configurations per MAC entity.
	UE
	No
	No
	No

	pdsch-SPS-MaxConfig-r16
This field indicates the maximum number of multiple SPS configurations per MAC entity.
	UE
	No
	No
	No

	pucch-F0-2WithoutFH
Indicates whether the UE supports transmission of a PUCCH format 0 or 2 without frequency hopping. When included, the UE does not support PUCCH formats 0 and 2 without frequency hopping. When not included, the UE supports the PUCCH formats 0 and 2 without frequency hopping.
	UE
	Yes
	No
	Yes

	pucch-F1-3-4WithoutFH
Indicates whether the UE supports transmission of a PUCCH format 1, 3 or 4 without frequency hopping. When included, the UE does not support PUCCH formats 1, 3 and 4 without frequency hopping. When not included, the UE supports the PUCCH formats 1, 3 and 4 without frequency hopping.
	UE
	Yes
	No
	Yes

	interleavingVRB-ToPRB-PDSCH
Indicates whether the UE supports receiving PDSCH with interleaved VRB-to-PRB mapping as specified in TS 38.211 [6].
	UE
	Yes
	No
	No

	interSlotFreqHopping-PUSCH
Indicates whether the UE supports inter-slot frequency hopping for PUSCH transmissions.
	UE
	No
	No
	No

	intraSlotFreqHopping-PUSCH
Indicates whether the UE supports intra-slot frequency hopping for PUSCH transmission, except for PUSCH scheduled by PDCCH in the Type1-PDCCH common search space before RRC connection establishment.
	UE
	Yes
	No
	Yes

	maxLayersMIMO-Indication
Indicates whether the UE supports the network configuration of maxMIMO-Layers as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	maxNumberSearchSpaces
Indicates whether the UE supports up to 10 search spaces in an SCell per BWP.
	UE
	No
	No
	No

	multipleCORESET
Indicates whether the UE supports configuration of more than one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signaling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes

	mux-HARQ-ACK-PUSCH-DiffSymbol
Indicates whether the UE supports HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on.
	UE
	Yes
	No
	Yes

	mux-MultipleGroupCtrlCH-Overlap
Indicates whether the UE supports more than one group of overlapping PUCCHs and PUSCHs per slot per PUCCH cell group for control multiplexing.
	UE
	No
	No
	Yes

	mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot
Indicates whether the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH more than once per slot when SR, HARQ-ACK and CSI are supposed to be sent with the same or different starting symbol in a slot.
	UE
	No
	No
	Yes

	mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot
sameSymbol indicates the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH once per slot, when SR, HARQ-ACK and CSI are supposed to be sent with the same starting symbols on the PUCCH resources in a slot. diffSymbol indicates the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH once per slot, when SR, HARQ-ACK and CSI are supposed to be sent with the different starting symbols in a slot. The UE is mandated to support the multiplexing and piggybacking features indicated by sameSymbol while the UE is optional to support the multiplexing and piggybacking features indicated by diffSymbol.
If the UE indicates sameSymbol in this field and does not support mux-HARQ-ACK-PUSCH-DiffSymbol, the UE supports HARQ-ACK/CSI piggyback on PUSCH once per slot, when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on.
If the UE indicates sameSymbol in this field and supports mux-HARQ-ACK-PUSCH-DiffSymbol, the UE supports HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on.
	UE
	FD
	No
	Yes

	mux-SR-HARQ-ACK-PUCCH
Indicates whether the UE supports multiplexing SR and HARQ-ACK on a PUCCH or piggybacking on a PUSCH once per slot, when SR and HARQ-ACK are supposed to be sent with the different starting symbols in a slot.
	UE
	No
	No
	Yes

	nzp-CSI-RS-IntefMgmt
Indicates whether the UE supports interference measurements using NZP CSI-RS.
	UE
	No
	No
	No

	oneFL-DMRS-ThreeAdditionalDMRS-UL
Defines whether the UE supports DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with three additional DM-RS symbols.
	UE
	No
	No
	Yes

	oneFL-DMRS-TwoAdditionalDMRS-UL
Defines support of DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with 2 additional DM-RS symbols and more than 1 antenna ports.
	UE
	Yes
	No
	Yes

	onePortsPTRS
Defines whether UE supports PT-RS with 1 antenna port in DL reception and/or UL transmission. It is mandatory with UE capability signalling for FR2 and optional for FR1. The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	CY
	No
	Yes

	onePUCCH-LongAndShortFormat
Indicates whether the UE supports transmission of one long PUCCH format and one short PUCCH format in TDM in the same slot.
	UE
	No
	No
	Yes

	pCell-FR2
Indicates whether the UE supports PCell operation on FR2.
	UE
	Yes
	No
	FR2 only

	pdcch-MonitoringSingleOccasion
Indicates whether the UE supports receiving PDCCH scrambled with C-RNTI or CS-RNTI in a search space configured to be monitored within a single span of any three contiguous OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only

	pdcch-BlindDetectionCA
Indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs as specified in TS 38.213 [11]. The field value is from 4 to 16.

NOTE:	FR1-FR2 differentiation is not allowed in this release, although the capability signalling is supported for FR1-FR2 differentiation.
	UE
	No
	No
	No

	pdcch-BlindDetectionMCG-UE
Indicates PDCCH blind decoding capabilities supported for MCG when in NR DC. The field value is from 1 to 15. The UE sets the value in accordance with the constraints specified in TS 38.213 [11].
Additionally, if the UE does not report pdcch-BlindDetectionCA, and if X is the maximum number of CCs supported by the UE across all NR-DC band combinations then there is at least one parameter pair (X1, X2) such that X1 + X2 = X and the UE supports at least one NR-DC band combination with X1 CCs in MCG and X2 CCs in SCG and for which X1 <= pdcch-BlindDetectionMCG-UE and X2 <= pdcch-BlindDetectionSCG-UE.
	UE
	No
	No
	Yes

	pdcch-BlindDetectionSCG-UE
Indicates PDCCH blind decoding capabilities supported for SCG when in NR DC. The field value is from 1 to 15. The UE sets the value in accordance with the constraints specified in TS 38.213 [11].
Additionally, if the UE does not report pdcch-BlindDetectionCA, and if X is the maximum number of CCs supported by the UE across all NR-DC band combinations then there is at least one parameter pair (X1, X2) such that X1 + X2 = X and the UE supports at least one NR-DC band combination with X1 CCs in MCG and X2 CCs in SCG and for which X1 <= pdcch-BlindDetectionMCG-UE and X2 <= pdcch-BlindDetectionSCG-UE.
	UE
	No
	No
	Yes

	pdsch-256QAM-FR1
Indicates whether the UE supports 256QAM modulation scheme for PDSCH for FR1 as defined in 7.3.1.2 of TS 38.211 [6].
	UE
	Yes
	No
	FR1 only

	pdsch-MappingTypeA
Indicates whether the UE supports receiving PDSCH using PDSCH mapping type A with less than seven symbols. This field shall be set to supported.
	UE
	Yes
	No
	No

	pdsch-MappingTypeB
Indicates whether the UE supports receiving PDSCH using PDSCH mapping type B.
	UE
	Yes
	No
	No

	pdsch-RepetitionMultiSlots
Indicates whether the UE supports receiving PDSCH scheduled by DCI format 1_1 when configured with higher layer parameter pdsch-AggregationFactor > 1, as defined in 5.1.2.1 of TS 38.214 [12].
	UE
	No
	No
	No

	pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot
Indicates the maximum number of supported PDSCH Resource Element (RE) mapping patterns for FR1, each described as a resource (including NZP/ZP CSI-RS, CRS, CORESET and SSB) or bitmap. The number of patterns coinciding in a symbol in a CC and in a slot in a CCare limited by the respective capability parameters. Value n10 means 10 RE mapping patterns and n16 means 16 RE mapping patterns, and so on.
	UE
	Yes
	No
	FR1 only

	pdsch-RE-MappingFR2-PerSymbol/pdsch-RE-MappingFR2-PerSlot
Indicates the maximum number of supported PDSCH Resource Element (RE) mapping patterns for FR2, each described as a resource (including NZP/ZP CSI-RS, CORESET and SSB) or bitmap. The number of patterns coinciding in a symbol in a CC and in a slot in a CC are limited by the respective capability parameters. Value n6 means 6 RE mapping patterns and n16 means 16 RE mapping patterns, and so on.
	UE
	Yes
	No
	FR2 only

	precoderGranularityCORESET
Indicates whether the UE supports receiving PDCCH in CORESETs configured with CORESET-precoder-granularity equal to the size of the CORESET in the frequency domain as specified in TS 38.211 [6].
	UE
	No
	No
	No

	pre-EmptIndication-DL
Indicates whether the UE supports interrupted transmission indication for PDSCH reception based on reception of DCI format 2_1 as defined in TS 38.213 [11].
	UE
	No
	No
	No

	pucch-F2-WithFH
Indicates whether the UE supports transmission of a PUCCH format 2 (2 OFDM symbols in total) with frequency hopping in a slot. This field shall be set to supported.
	UE
	Yes
	No
	Yes

	pucch-F3-WithFH
Indicates whether the UE supports transmission of a PUCCH format 3 (4~14 OFDM symbols in total) with frequency hopping in a slot. This field shall be set to supported.
	UE
	Yes
	No
	Yes

	pucch-F3-4-HalfPi-BPSK
Indicates whether the UE supports pi/2-BPSK for PUCCH format 3/4 as defined in 6.3.2.6 of TS 38.211 [6]. It is optional for FR1 and mandatory with capability signalling for FR2.
	UE
	CY
	No
	Yes

	pucch-F4-WithFH
Indicates whether the UE supports transmission of a PUCCH format 4 (4~14 OFDM symbols in total) with frequency hopping in a slot.
	UE
	Yes
	No
	Yes

	pusch-RepetitionMultiSlots
Indicates whether the UE supports transmitting PUSCH scheduled by DCI format 0_1 when configured with higher layer parameter pusch-AggregationFactor > 1, as defined in clause 6.1.2.1 of TS 38.214 [12].
	UE
	Yes
	No
	No

	pucch-Repetition-F1-3-4
Indicates whether the UE supports transmission of a PUCCH format 1 or 3 or 4 over multiple slots with the repetition factor 2, 4 or 8.
	UE
	Yes
	No
	No

	pusch-HalfPi-BPSK
Indicates whether the UE supports pi/2-BPSK modulation scheme for PUSCH as defined in 6.3.1.2 of TS 38.211 [6]. It is optional for FR1 and mandatory with capability signalling for FR2.
	UE
	CY
	No
	Yes

	pusch-LBRM
Indicates whether the UE supports limited buffer rate matching in UL as specified in TS 38.212 [10].
	UE
	No
	No
	Yes

	ra-Type0-PUSCH
Indicates whether the UE supports resource allocation Type 0 for PUSCH as specified in TS 38.214 [12].
	UE
	No
	No
	No

	rateMatchingCtrlResrcSetDynamic
Indicates whether the UE supports dynamic rate matching for DL control resource set.
	UE
	Yes
	No
	No

	rateMatchingResrcSetDynamic
Indicates whether the UE supports receiving PDSCH with resource mapping that excludes the REs corresponding to resource sets configured with RB-symbol level granularity based on dynamic indication in the scheduling DCI as specified in TS 38.214 [12].
	UE
	No
	No
	No

	rateMatchingResrcSetSemi-Static
Indicates whether the UE supports receiving PDSCH with resource mapping that excludes the REs corresponding to resource sets configured with RB-symbol level granularity following the semi-static configuration as specified in TS 38.214 [12].
	UE
	Yes
	No
	No

	scs-60kHz
Indicates whether the UE supports 60kHz subcarrier spacing for data channel in FR1 as defined in clause 4.2-1 of TS 38.211 [6].
	UE
	No
	No
	FR1 only

	semiOpenLoopCSI
Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1/CQI ' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	semiStaticHARQ-ACK-Codebook
Indicates whether the UE supports HARQ-ACK codebook constructed by semi-static configuration.
	UE
	Yes
	No
	No

	spatialBundlingHARQ-ACK
Indicates whether the UE supports spatial bundling of HARQ-ACK bits carried on PUCCH or PUSCH per PUCCH group. With spatial bundling, two HARQ-ACK bits for a DL MIMO data is bundled into a single bit by logical "AND" operation.
	UE
	Yes
	No
	No

	sp-CSI-IM
Indicates whether the UE supports semi-persistent CSI-IM.
	UE
	No
	No
	Yes

	sp-CSI-ReportPUCCH
Indicates whether UE supports semi-persistent CSI reporting using PUCCH formats 2, 3 and 4.
	UE
	No
	No
	No

	sp-CSI-ReportPUSCH
Indicates whether UE supports semi-persistent CSI reporting using PUSCH.
	UE
	No
	No
	No

	sp-CSI-RS
Indicates whether the UE supports semi-persistent CSI-RS.
	UE
	Yes
	No
	Yes

	supportedDMRS-TypeDL
Defines supported DM-RS configuration types at the UE for DL reception. Type 1 is mandatory with capability signaling. Type 2 is optional.
	UE
	CY
	No
	Yes

	supportedDMRS-TypeUL
Defines supported DM-RS configuration types at the UE for UL transmission. Support of both type 1 and type 2 is mandatory with capability signalling.
	UE
	Yes
	No
	Yes

	tdd-MultiDL-UL-SwitchPerSlot
Indicates whether the UE supports more than one switch points in a slot for actual DL/UL transmission(s).
	UE
	No
	TDD only
	Yes

	tpc-PUCCH-RNTI
Indicates whether the UE supports group DCI message based on TPC-PUCCH-RNTI for TPC commands for PUCCH.
	UE
	No
	No
	Yes

	tpc-PUSCH-RNTI
Indicates whether the UE supports group DCI message based on TPC-PUSCH-RNTI for TPC commands for PUSCH.
	UE
	No
	No
	Yes

	tpc-SRS-RNTI
Indicates whether the UE supports group DCI message based on TPC-SRS-RNTI for TPC commands for SRS.
	UE
	No
	No
	Yes

	twoDifferentTPC-Loop-PUCCH
Indicates whether the UE supports two different TPC loops for PUCCH closed loop power control.
	UE
	Yes
	Yes
	Yes

	twoDifferentTPC-Loop-PUSCH
Indicates whether the UE supports two different TPC loops for PUSCH closed loop power control.
	UE
	Yes
	Yes
	Yes

	twoFL-DMRS
Defines whether the UE supports DM-RS pattern for DL reception and/or UL transmission with 2 symbols front-loaded DM-RS without additional DM-RS symbols.
The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	Yes
	No
	Yes

	twoFL-DMRS-TwoAdditionalDMRS-UL
Defines whether the UE supports DM-RS pattern for UL transmission with 2 symbols front-loaded DM-RS with one additional 2 symbols DM-RS.
	UE
	Yes
	No
	Yes

	twoPUCCH-AnyOthersInSlot
Indicates whether the UE supports transmission of two PUCCH formats in TDM in the same slot, which are not covered by twoPUCCH-F0-2-ConsecSymbols and onePUCCH-LongAndShortFormat.
	UE
	No
	No
	Yes

	twoPUCCH-F0-2-ConsecSymbols
Indicates whether the UE supports transmission of two PUCCHs of format 0 or 2 in consecutive symbols in a slot.
	UE
	No
	Yes
	Yes

	type1-PUSCH-RepetitionMultiSlots
Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	type2-PUSCH-RepetitionMultiSlots
Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	type2-SP-CSI-Feedback-LongPUCCH
Indicates whether UE supports Type II CSI semi-persistent CSI reporting over PUCCH Formats 3 and 4 as defined in clause 5.2.4 of TS 38.214 [12].
	UE
	No
	No
	No

	uci-CodeBlockSegmentation
Indicates whether the UE supports segmenting UCI into multiple code blocks depending on the payload size.
	UE
	Yes
	No
	Yes

	ul-64QAM-MCS-TableAlt
Indicates whether the UE supports the alternative 64QAM MCS table for PUSCH with and without transform precoding respectively.
	UE
	No
	No
	Yes

	ul-SchedulingOffset
Indicates whether the UE supports UL scheduling slot offset (K2) greater than 12.
	UE
	Yes
	Yes
	Yes


Editor’s note: FFS whether to support allowing CG periodicities of multiple of 2/7 symbols as a separate capability with a cross-slot boundary capability as a pre-requisite.
Annex B: Text Proposal for 38.331
[bookmark: _Toc20425917][bookmark: _Toc29321313][bookmark: _Toc36757039][bookmark: _Toc36836580][bookmark: _Toc36843557][bookmark: _Toc37067846]6.3	RRC information elements
<UNCHANGED TEXT OMITTED>
[bookmark: _Toc20426144][bookmark: _Toc29321541][bookmark: _Toc36757332][bookmark: _Toc36836873][bookmark: _Toc36843850][bookmark: _Toc37068139]6.3.3	UE capability information elements
<UNCHANGED TEXT OMITTED>
[bookmark: _Toc20426181][bookmark: _Toc29321578][bookmark: _Toc36757369][bookmark: _Toc36836910][bookmark: _Toc36843887][bookmark: _Toc37068176][bookmark: _Hlk726506]–	Phy-Parameters
The IE Phy-Parameters is used to convey the physical layer capabilities.
Phy-Parameters information element
-- ASN1START
-- TAG-PHY-PARAMETERS-START

Phy-Parameters ::=                  SEQUENCE {
    phy-ParametersCommon                Phy-ParametersCommon                        OPTIONAL,
    phy-ParametersXDD-Diff              Phy-ParametersXDD-Diff                      OPTIONAL,
    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                      OPTIONAL,
    phy-ParametersFR1                   Phy-ParametersFR1                           OPTIONAL,
    phy-ParametersFR2                   Phy-ParametersFR2                           OPTIONAL
}

Phy-ParametersCommon ::=            SEQUENCE {
    csi-RS-CFRA-ForHO                   ENUMERATED {supported}                      OPTIONAL,
    dynamicPRB-BundlingDL               ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-ReportPUCCH                  ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-ReportPUSCH                  ENUMERATED {supported}                      OPTIONAL,
    nzp-CSI-RS-IntefMgmt                ENUMERATED {supported}                      OPTIONAL,
    type2-SP-CSI-Feedback-LongPUCCH     ENUMERATED {supported}                      OPTIONAL,
    precoderGranularityCORESET          ENUMERATED {supported}                      OPTIONAL,
    dynamicHARQ-ACK-Codebook            ENUMERATED {supported}                      OPTIONAL,
    semiStaticHARQ-ACK-Codebook         ENUMERATED {supported}                      OPTIONAL,
    spatialBundlingHARQ-ACK             ENUMERATED {supported}                      OPTIONAL,
    dynamicBetaOffsetInd-HARQ-ACK-CSI   ENUMERATED {supported}                      OPTIONAL,
    pucch-Repetition-F1-3-4             ENUMERATED {supported}                      OPTIONAL,
    ra-Type0-PUSCH                      ENUMERATED {supported}                      OPTIONAL,
    dynamicSwitchRA-Type0-1-PDSCH       ENUMERATED {supported}                      OPTIONAL,
    dynamicSwitchRA-Type0-1-PUSCH       ENUMERATED {supported}                      OPTIONAL,
    pdsch-MappingTypeA                  ENUMERATED {supported}                      OPTIONAL,
    pdsch-MappingTypeB                  ENUMERATED {supported}                      OPTIONAL,
    interleavingVRB-ToPRB-PDSCH         ENUMERATED {supported}                      OPTIONAL,
    interSlotFreqHopping-PUSCH          ENUMERATED {supported}                      OPTIONAL,
    type1-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,
    type2-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,
    pusch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,
    pdsch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,
    downlinkSPS                         ENUMERATED {supported}                      OPTIONAL,
    configuredUL-GrantType1             ENUMERATED {supported}                      OPTIONAL,
    configuredUL-GrantType2             ENUMERATED {supported}                      OPTIONAL,
    pre-EmptIndication-DL               ENUMERATED {supported}                      OPTIONAL,
    cbg-TransIndication-DL              ENUMERATED {supported}                      OPTIONAL,
    cbg-TransIndication-UL              ENUMERATED {supported}                      OPTIONAL,
    cbg-FlushIndication-DL              ENUMERATED {supported}                      OPTIONAL,
    dynamicHARQ-ACK-CodeB-CBG-Retx-DL   ENUMERATED {supported}                      OPTIONAL,
    rateMatchingResrcSetSemi-Static     ENUMERATED {supported}                      OPTIONAL,
    rateMatchingResrcSetDynamic         ENUMERATED {supported}                      OPTIONAL,
    bwp-SwitchingDelay                  ENUMERATED {type1, type2}                   OPTIONAL,
    ...,
    [[
    dummy                               ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    maxNumberSearchSpaces               ENUMERATED {n10}                            OPTIONAL,
[bookmark: _Hlk536765078][bookmark: _Hlk726461][bookmark: _Hlk726490]    rateMatchingCtrlResrcSetDynamic     ENUMERATED {supported}                      OPTIONAL,
maxLayersMIMO-Indication            ENUMERATED {supported}                      OPTIONAL,
[bookmark: OLE_LINK6]	pusch-CG-MaxConfig-r16			INTEGER (2..32)				OPTIONAL,
pdsch-SPS-MaxConfig-r16			INTEGER (2..32)				OPTIONAL
    ]]
}

Phy-ParametersXDD-Diff ::=          SEQUENCE {
    dynamicSFI                          ENUMERATED {supported}                      OPTIONAL,
    twoPUCCH-F0-2-ConsecSymbols         ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUSCH          ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUCCH          ENUMERATED {supported}                      OPTIONAL,
    ...,
    [[
    dl-SchedulingOffset-PDSCH-TypeA     ENUMERATED {supported}                      OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB     ENUMERATED {supported}                      OPTIONAL,
    ul-SchedulingOffset                 ENUMERATED {supported}                      OPTIONAL
    ]]
}

Phy-ParametersFRX-Diff ::=                  SEQUENCE {
    dynamicSFI                                  ENUMERATED {supported}                      OPTIONAL,
    dummy1                                      BIT STRING (SIZE (2))                       OPTIONAL,
    twoFL-DMRS                                  BIT STRING (SIZE (2))                       OPTIONAL,
    dummy2                                      BIT STRING (SIZE (2))                       OPTIONAL,
    dummy3                                      BIT STRING (SIZE (2))                       OPTIONAL,
    supportedDMRS-TypeDL                        ENUMERATED {type1, type1And2}               OPTIONAL,
    supportedDMRS-TypeUL                        ENUMERATED {type1, type1And2}               OPTIONAL,
    semiOpenLoopCSI                             ENUMERATED {supported}                      OPTIONAL,
    csi-ReportWithoutPMI                        ENUMERATED {supported}                      OPTIONAL,
    csi-ReportWithoutCQI                        ENUMERATED {supported}                      OPTIONAL,
    onePortsPTRS                                BIT STRING (SIZE (2))                       OPTIONAL,
    twoPUCCH-F0-2-ConsecSymbols                 ENUMERATED {supported}                      OPTIONAL,
    pucch-F2-WithFH                             ENUMERATED {supported}                      OPTIONAL,
    pucch-F3-WithFH                             ENUMERATED {supported}                      OPTIONAL,
    pucch-F4-WithFH                             ENUMERATED {supported}                      OPTIONAL,
    pucch-F0-2WithoutFH                         ENUMERATED {notSupported}                   OPTIONAL,
    pucch-F1-3-4WithoutFH                       ENUMERATED {notSupported}                   OPTIONAL,
    mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot      ENUMERATED {supported}                      OPTIONAL,
    uci-CodeBlockSegmentation                   ENUMERATED {supported}                      OPTIONAL,
    onePUCCH-LongAndShortFormat                 ENUMERATED {supported}                      OPTIONAL,
    twoPUCCH-AnyOthersInSlot                    ENUMERATED {supported}                      OPTIONAL,
    intraSlotFreqHopping-PUSCH                  ENUMERATED {supported}                      OPTIONAL,
    pusch-LBRM                                  ENUMERATED {supported}                      OPTIONAL,
    pdcch-BlindDetectionCA                      INTEGER (4..16)                             OPTIONAL,
    tpc-PUSCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,
    tpc-PUCCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,
    tpc-SRS-RNTI                                ENUMERATED {supported}                      OPTIONAL,
    absoluteTPC-Command                         ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUSCH                  ENUMERATED {supported}                      OPTIONAL,
    twoDifferentTPC-Loop-PUCCH                  ENUMERATED {supported}                      OPTIONAL,
    pusch-HalfPi-BPSK                           ENUMERATED {supported}                      OPTIONAL,
    pucch-F3-4-HalfPi-BPSK                      ENUMERATED {supported}                      OPTIONAL,
    almostContiguousCP-OFDM-UL                  ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-RS                                   ENUMERATED {supported}                      OPTIONAL,
    sp-CSI-IM                                   ENUMERATED {supported}                      OPTIONAL,
    tdd-MultiDL-UL-SwitchPerSlot                ENUMERATED {supported}                      OPTIONAL,
    multipleCORESET                             ENUMERATED {supported}                      OPTIONAL,
    ...,
    [[
    csi-RS-IM-ReceptionForFeedback              CSI-RS-IM-ReceptionForFeedback              OPTIONAL,
    csi-RS-ProcFrameworkForSRS                  CSI-RS-ProcFrameworkForSRS                  OPTIONAL,
    csi-ReportFramework                         CSI-ReportFramework                         OPTIONAL,
    mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot       SEQUENCE {
        sameSymbol                                  ENUMERATED {supported}                      OPTIONAL,
        diffSymbol                                  ENUMERATED {supported}                      OPTIONAL
    } OPTIONAL,
    mux-SR-HARQ-ACK-PUCCH                       ENUMERATED {supported}                      OPTIONAL,
    mux-MultipleGroupCtrlCH-Overlap             ENUMERATED {supported}                      OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeA             ENUMERATED {supported}                      OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB             ENUMERATED {supported}                      OPTIONAL,
    ul-SchedulingOffset                         ENUMERATED {supported}                      OPTIONAL,
    dl-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,
    ul-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,
    cqi-TableAlt                                ENUMERATED {supported}                      OPTIONAL,
    oneFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,
    twoFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,
    oneFL-DMRS-ThreeAdditionalDMRS-UL           ENUMERATED {supported}                      OPTIONAL
    ]],
    [[
    pdcch-BlindDetectionNRDC                SEQUENCE {
        pdcch-BlindDetectionMCG-UE              INTEGER (1..15),
        pdcch-BlindDetectionSCG-UE              INTEGER (1..15)
    }                                                                                       OPTIONAL,
    mux-HARQ-ACK-PUSCH-DiffSymbol               ENUMERATED {supported}                      OPTIONAL
    ]]
}

Phy-ParametersFR1 ::=                       SEQUENCE {
    pdcch-MonitoringSingleOccasion              ENUMERATED {supported}                      OPTIONAL,
    scs-60kHz                                   ENUMERATED {supported}                      OPTIONAL,
    pdsch-256QAM-FR1                            ENUMERATED {supported}                      OPTIONAL,
    pdsch-RE-MappingFR1-PerSymbol               ENUMERATED {n10, n20}                       OPTIONAL,
    ...,
    [[
    pdsch-RE-MappingFR1-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,
                                                n144, n160, n176, n192, n208, n224, n240, n256}         OPTIONAL
    ]]
}

Phy-ParametersFR2 ::=                       SEQUENCE {
    dummy                                       ENUMERATED {supported}                                  OPTIONAL,
    pdsch-RE-MappingFR2-PerSymbol               ENUMERATED {n6, n20}                                    OPTIONAL,
    ...,
    [[
    pCell-FR2                                   ENUMERATED {supported}                                  OPTIONAL,
    pdsch-RE-MappingFR2-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,
                                                    n144, n160, n176, n192, n208, n224, n240, n256}     OPTIONAL
    ]]
}

-- TAG-PHY-PARAMETERS-STOP
-- ASN1STOP

	Phy-ParametersFRX-Diff field description

	csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework
These fields are optionally present in fr1-fr2-Add-UE-NR-Capabilities in UE-NR-Capability. For a band combination comprised of FR1 and FR2 bands, these parameters, if present, limit the corresponding parameters in MIMO-ParametersPerBand.
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