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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the 3GPP Rel-17 work item for reduced capability (RedCap) devices [1], the objectives include specifying higher layer support for several UE complexity reduction features.
In RAN1#106, agreements were made regarding early indication, UE type, and capabilities [3]. In this contribution, we examine the UE capabilities based on the agreements from the last meeting as well as the RAN2 LS [5]. This contribution discusses the LS response as well as working assumptions and provides proposals.
Discussion
UE type
An agreement with additional discussion points was reached in RAN1#106 [3].
	· A RedCap UE type from RAN1 point of view supports a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2
· Further discuss whether to capture also one or more of the following capabilities to RedCap UE type description
· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC



Since the UE type is related to the basic feature group (FG) for a RedCap UE type (one for FR1 and one for FR2), there may be just one basic FG for a RedCap device (or one per FR). Another set of dependent FGs can handle any necessary differences with non-RedCap UEs (e.g., since 256QAM is optional, we may need capability signaling for it). In addition, FGs can handle differences between RedCap devices (e.g., number of Rx branches or MIMO layers).
It is not so clear what we need to decide for type other than what will be captured in the UE features at the highest level (a.k.a. basic functionality). There is a dedicated agenda for RedCap UE features (8.17.6) where we provide our views in [8]. It is suggested that RAN1 defers the discussion on type / basic features to that agenda.
· Based on the agreement, several items are examined further. The results of the discussion should be reflected in the Rel-17 feature group discussion for RedCap UEs (agenda 8.17.6). The WID [1] ties RedCap specification support to 1 or 2 Rx branches. The RedCap UE type or basic feature should capture that RedCap UEs have 1 or 2 Rx branches and not 4 Rx branches. Note that the exact number of Rx branches is NOT captured in the highest level feature; per agreement in RAN1#105 and RAN2 LS [5], this number of Rx branches is handled in the reported number of MIMO layers.
· How to capture “Does not support CA/DC” can be left to RAN2. In the next section, we discuss which RAN1 FGs can be indicated as not supported if RAN2 wants to capture that way. 
The number of Rx branches is another defining feature for RedCap UEs. It ensures that the data rate is lowered as well as reducing capabilities. It is then proposed:
Proposal 1: The RedCap UE type supports either 1 or 2 Rx branches, and not 4 Rx branches

UE Capabilities
RAN2 sent an LS [5] with the key points for default capabilities highlighted in blue and supported / not supported capabilities in yellow:
	Agreements online:
1.	RAN2 Working Assumption: by default, all non-RedCap UE capabilities are applicable for RedCap UE, and therefore only for non-RedCap capabilities that are not appliable for RedCap UE, we clarify in the definitions for parameters in TS38.306, the value or feature is not applicable for RedCap UE



	Agreements online:
Agreements:
1.	The number of DRBs supported by RedCap UEs is less than legacy value (which is 16). There will be a single mandatory value (FFS if 4 or 8). FFS if it will be possible to have an optional capability
2.	“RRC processing delay” is not relaxed for RedCap UE
3.	PDCP/RLC AM 12 bits SN is mandatory for RedCap UE, and PDCP/RLC AM 18bits SN is optional supported by RedCap UE; FFS on how to capture this in specification
4.	NE-DC, and (NG)EN-DC are not supported by RedCap UE; FFS on how to capture it in the specification;
5.	DAPS and CAPC related capabilities are not applicable for RedCap UE; [8/20] FFS on CHO. FFS on how to capture this in the specification;

Agreements via email - from offline 109:
1.	Maximum 8 DRBs is mandatory supported by RedCap UEs.
[bookmark: _Hlk83201629]2.	From RAN2 perspective, inter RAT mobility related capabilities are applicable for RedCap UE;
[bookmark: _Hlk83201471]3.	From RAN2 perspective, measurement related capabilities are applicable for RedCap UE;
4.	From RAN2 perspective, URLLC related capabilities are applicable for RedCap UE except those affected by CA/DC;
5.	From RAN2 perspective, IAB related capabilities are not applicable for RedCap UE, i.e. the RedCap UE is not expected to act as IAB node;
[bookmark: _Hlk83201753]6.	Do not introduce capability signalling on the supported Rx number for RedCap UE since the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework;



This blue highlighting is same spirit of the agreement in RAN1#106 [3],
	· For the RedCap UE capabilities, current definition of Rel-15/16 L1 UE capabilities mandatory without capability signalling in TR38.822 is reused by default, unless any update is agreed
· Note: UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs
· FFS: whether any L1 UE capabilities mandatory/optional with capability signalling are not applicable to RedCap UEs



In a later section, we provide a text proposal for part of an LS response.
Our analysis of the feature groups will take this LS into account. 
UE feature support
It is noted that the list in [7] provides a baseline description of the features. With CRs and possible modifications by RAN2, the actual descriptions may differ from [7]. Regardless, the list can be used as a starting point for discussions. In addition, RAN#93 discussed features for RedCap UEs. In [9], the following endorsed proposal states: 
	· In Rel-17, there will be no work on any RedCap specific specification update for any of the following:
1. RedCap UEs also supporting V2X/PC5 on n47
2. RedCap UEs operating in unlicensed bands
3. RedCap UEs supporting SUL 
· The specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features.
· Note: The consequence of this agreement would be:
1. If any spec change/addition is found necessary in order to enable one of the options above then it will not happen in Rel-17.



We examined the feature list in [7] in light of the WID [1], RedCap discussions in RAN1, RAN#93 decision [9], and the RAN2 LS [5] and will discuss several areas.
RAN1 FGs for features that are considered not applicable by RAN2 
It up to RAN2 how to capture the restriction for these features (CA/DC, DAPS/CAPC, IAB, ...). In case RAN2 wants to make a note for each FG, we provided a list in the appendix (Table 3). We also exclude ones specifically related to band combinations. Based on this list, we propose
Proposal 2: It is up to RAN2 how to capture RAN1 FGs that are considered not applicable according to the RAN2 LS.
· In case it is useful to RAN2, provide references of the identified RAN1 FGs. 
This list can also be part of a reply LS to [5].
RAN1 FGs that have some description related to bandwidth
In looking at certain features, some clarifications about the bandwidth descriptions seem necessary for the features in listed in Table 1. 
[bookmark: _Ref83891879]Table 1. Observations of some RAN1 FGs with BW descriptions
	Index
	Feature group
	Description
	Comment

	5-5b
	UE PDSCH processing capability #2 with scheduling limitation for 30kHz-SCS
	Capability #2 supported only if 1 carrier configured in the band (independent of #carriers configured in other bands)
	There is a bandwidth restriction of 136 RBs (~50 MHz). 
Should the number be modified for RedCap (51 vs 136) or is this feature supported

	10-27
	Wideband PRACH
	Enhanced PRACH design for operation with shared spectrum channel access by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	The long ZC sequence may impact UL BW. Further discussion to determine if feature is needed.




RAN1 optional FGs to consider as mandatory for RedCap UEs
Among the optional with capability signaling features, we think two should be considered as mandatory, as indicated in Table 2.
[bookmark: _Ref83893300]Table 2. Optional features to be considered as mandatory
	Index
	Feature group
	Description
	Comment

	5-17a
	PDSCH repetitions over multiple slots
	K = 2, 4, 8 times repetitions
	Due to the reduced number of branches, additional scheduling flexibility to improve the performance of the DL

	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
	This is being discussing in agenda 8.6.1.1



NR-U Scenarios
For several NR-U features (10-x) in [7], the FGs have text related to the scenarios as listed in Appendix B.3 of 38.300. Based on the RAN2 LS, it appears that Scenario A (NR licensed / NR shared), Scenario B (LTE licensed / NR shared), and Scenario E (NR licensed / NR shared)] can be excluded. We should let RAN2 decide whether to update 38.300 or capture the scenarios in some other way.
Proposal 3: It is up to RAN2 how to address the scenarios for unlicensed bands in 38.300
We can also inform RAN2 about NR-U as part of reply LS.
Overall observations
Based on our analysis the remaining features (the ones that RAN2 did not exclude already) remain applicable to RedCap UEs. One vendor or another may have differing views on whether it is cost effective to include certain optional features in a RedCap device, but 3GPP need not get involved in restricting those marketing decisions.
Proposal 4: After excluding RAN1 features based on RAN2 LS, the remaining features should all be applicable to RedCap UEs.

LS response
The following text proposal based on the above discussion should be considered in a reply to the LS [5].

Text proposal:
RAN1 thanks RAN2 for the agreements related to RedCap capabilities, which appear reasonable from a RAN1 perspective. RAN1 identified RAN1 FGs that are considered not applicable according to RAN2 agreements and provide a list for reference.
RAN1 discussed the other Rel-15/16 capabilities and concluded that they should all remain applicable to RedCap UEs. 
RAN1 also noticed that descriptions of several NR-U FG (10-x) are based on scenarios defined in Appendix B-3 of 38.300; some of these scenarios may not be considered applicable according to the RAN2 agreements. 

Early indication and Coverage Enhancement
One issue facing RAN1 and RAN2 is how to assign / allocate PRACH resources (ROs and preambles) for RedCap UEs given that PRACH resources can be used for other features, such as coverage enhancement [6]. Coverage enhancements (CE) solutions are available to RedCap UEs based on the note in the WID [1].
· Uplink coverage enhancement solutions specified in the NR Coverage Enhancement WI (NR_cov_enh) shall be assumed to be available also to RedCap UEs by default (with small modifications for RedCap UEs if found necessary).
In the LS [6], the listed agreements include (yellow highlighting provided)
	Agreements
1. Msg3 repetition is applicable to all cases that trigger 4-step CBRA procedure (can come back if we identify that some specific case should not be covered)
2. A separate RSRP threshold is introduced for requesting Msg3 repetition
3. Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition.
4. RAN2 confirms enhancing MAC RAR for indicating MSG3 repetition is not supported.
5. Postpone the discussion on UE capability (i.e. whether explicit UE capability is needed for indicating the support of Msg3 repetition).



[bookmark: _Hlk83198498]Since CE solutions are assumed to be available for RedCap UEs, it is necessary to determine if there are any small modifications needed to support the CE solutions. To support Msg3 repetition, the CE solution uses Msg1 resources (including preambles and ROs) according to signaled thresholds. The early indication for Msg1 uses RACH resources and possibly thresholds. While it appears to be simple to integrate the CE solution for Msg3 repetition with early indication, it can lead to an explosion of combinations ({no repetition, no early indication}, {no repetition, early indication}, {repetition, no early indication}, {repetition, early indication}). Having to support that many combinations can complicate both UE and base station design for determining how to partition the RACH resources. 
To reduce the number of combinations while retaining the support for Msg3 repetition and early indication, different approaches can be considered that lower the burden for both UEs and base stations.
For example, when Msg3 repetition is needed, both RedCap and non-RedCap UEs use the same resources. From the gNB perspective for the UEs needing coverage enhancement, a RedCap UE and non-RedCap UE are treated the same (by the gNB at least) until they are distinguished during capability exchange. Early indication (if configured) would tell the gNB if the UE is RedCap (non-coverage enhancement) or “challenged” (RedCap and non-RedCap needing coverage enhancement).
Proposal 5: To support coverage enhancement and early indication, determine approaches that allow the number of RACH resource combinations to be reduced.


[bookmark: _Ref129681832]Conclusion
In this contribution, we propose to 
Proposal 1: The RedCap UE type supports either 1 or 2 Rx branches, and not 4 Rx branches
We performed a detailed study of the Rel-15 / Rel 16 features.
Proposal 2: It is up to RAN2 how to capture RAN1 FGs that are considered not applicable according to the RAN2 LS.
· In case it is useful to RAN2, provide references of the identified RAN1 FGs. 
Proposal 3: It is up to RAN2 how to address the scenarios for unlicensed bands in 38.300
Proposal 4: After excluding RAN1 features based on RAN2 LS, the remaining features should all be applicable to RedCap UEs.
We also provided a text proposal for a LS reply.
Text proposal:
RAN1 thanks RAN2 for the agreements related to RedCap capabilities, which appear reasonable from a RAN1 perspective. RAN1 identified RAN1 FGs that are considered not applicable according to RAN2 agreements and provide a list for reference.
RAN1 discussed the other Rel-15/16 capabilities and concluded that they should all remain applicable to RedCap UEs. 
RAN1 also noticed that descriptions of several NR-U FG (10-x) are based on scenarios defined in Appendix B-3 of 38.300; some of these scenarios may not be considered applicable according to the RAN2 agreements. 

We also consider the LS regarding Msg3 repetition.
Proposal 5: To support coverage enhancement and early indication, determine approaches that allow the number of RACH resource combinations to be reduced.
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Appendix

[bookmark: _Ref83887589]Table 3. RAN1 FGs for features that are considered not applicable by RAN2
	Index
	Feature group
	Description

	1-10
	Support of SCell without SS/PBCH block
	Support SCell without SS/PBCH block

	1-11
	Support of CSI-RS RRM measurement for SCell without SS/PBCH block
	Support SCell without SS/PBCH block

	4-25
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
	Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA

	4-26
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA

	6-5
	Basic DL NR-NR CA operation
	1) Up to16 DL carriers

	6-5a
	PDCCH blind detection capability for CA
	1) More than 4 DL CCs

	6-6
	Basic UL NR-NR CA operation
	1) Up to16 UL carriers

	6-7
	Two NR PUCCH group with same numerology
	1) For NR CA UE, same numerology across NR carriers for data/control channel at a given time

	6-8
	Different numerology across NR PUCCH groups
	For both NR CA UE and EN-DC UE, different numerology between two NR PUCCH groups for data/control channel at a given time

	6-9
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR-DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time

	6-9a
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	1) For both NR CA UE, EN-DC/NE-DC UE and NR DC UEs, same numerology between DL and UL per carrier for data/control channel at a given time

	6-10
	Cross carrier scheduling for the same numerology
	Cross carrier scheduling for the same numerology with CIF where numerologies for scheduling cell and scheduled cell are same

	6-10a
	Cross carrier scheduling for different numerologies
	Cross carrier scheduling for the different numerologies with CIF where numerologies for scheduling cell and scheduled cell are different

	6-11
	Number of supported TAGs
	Need of multiple capability question about the resolution here

	6-12
	Support 2 simultaneous UL transmissions for problematic cases
	Support 2 simultaneous UL transmissions for problematic cases

	6-13
	Case 1 Single Tx UL LTE-NR DC
	1) Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell

	6-21
	DL search space sharing for CA
	DL search space sharing for CA

	6-22
	UL search space sharing for CA
	UL search space sharing for CA

	6-23
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP
	Incapability motivated by impacts of PA phase discontinuity with overlapping transmissions with non-aligned starting or ending times or hop boundaries across carriers for intra-band EN-DC, intra-band CA, and FDM based ULSUP

	6-24
	Applying the same UL timing between NR and LTE
	Applying the same UL timing between NR and LTE for dynamic power sharing capable UE operating in intra-band contiguous synchronous EN-DC

	6-25
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2
	Support of synchronous NR-NR DC operation only wherein MCG is only in FR1 and SCG is only in FR2

	6-25a
	PDCCH blind detection capability for MCG and for SCG in synchronous NR-NR DC
	RRC parameters pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE for optional new UE capability signalling that informs the maximum values for pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG, respectively

	8-1
	Dynamic power sharing for LTE-NR DC
	When total transmission power exceeds Pcmax, UE scales NR transmission power.

	8-2
	Operation A with single UL Tx case 1
	Operation A with single UL Tx case 1

	9-3
	Parallel MsgA and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
	Parallel MsgA and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA with msgA in PCell/PScell

	11-2a
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells

	11-2b
	Mix of Rel. 16 PDCCH monitoring capability and Rel. 15 PDCCH monitoring capability on different carriers
	Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells

	11-2c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)

	11-2d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured for NR-DC operation with Rel-16 PDCCH monitoring capability on all the serving cells
	Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)

	11-2e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells

	11-2f
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells with restriction for non-aligned span case
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells

	11-2g
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers with restriction for non-aligned span case
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)

	11-7a
	UL cancelation scheme for cross-carrier
	Supports group common DCI (i.e. DCI format 2_4) for cancellation indication on a different DL CC than that scheduling PUSCH or SRS

	11-7b
	Independent cancellation of the overlapping PUSCHs in an intra-band UL CA
	For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.

	13-2b
	DL PRS Resources for DL AoD on a band combination
	

	13-3b
	DL PRS Resources for DL-TDOA on a band combination
	

	13-4b
	DL PRS Resources for Multi-RTT on a band combination
	

	13-15
	Simultaneous SRS transmission within a band across multiple CCs
	

	13-15a
	Simultaneous SRS transmission for a given BC
	

	13-18
	Support of parallel processing of LTE PRS and NR PRS
	

	13-19
	Simultaneous positioning SRS and MIMO SRS transmission within a band across multiple CCs
	

	13-19a
	Simultaneous positioning SRS and MIMO SRS transmission for a given BC
	

	16-1b-1
	TCI state activation across multiple CCs
	Support of Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH

	16-1b-2
	Spatial relation update across multiple CCs
	Support of Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS.

	16-1f
	SCell beam failure recovery
	The maximum number of SCells configured for SCell beam failure recovery simultaneously

	18-1
	Basic UL power sharing for DC
	

	18-1a
	Semi-static UL power sharing mode 2 for DC
	

	18-1b
	Dynamic UL power sharing for DC
	

	18-4
	SCell dormancy indication within active time
	

	18-4a
	SCell dormancy indication outside active time
	

	18-5
	DL cross-carrier scheduling with different SCS
	

	18-5a
	Default QCL assumption for cross-carrier scheduling 
	

	18-5b
	UL cross-carrier scheduling with different SCS
	

	18-5c
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	

	18-5d
	Processing up to X unicast DCI scheduling for UL per scheduled CC
	

	18-6
	Cross-carrier A-CSI RS triggering with different SCS
	

	18-6a
	Default QCL assumption for cross-carrier A-CSI-RS triggering
	

	18-7
	CA with non-aligned frame boundaries
	

	18-8
	HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
	

	18-9
	Type2 HARQ-ACK codebook for >1 unicast DL DCIs in same Monitoring Occasion
	

	18-2
	Single UL TX operation for TDD PCell in EN-DC
	

	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	

	18-2b
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD PCell for type 1 UE
	

	18-3
	Dual Tx transmission for EN-DC with FDD PCell (TDM pattern for dual Tx UE)
	

	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of FDD PCell
	

	18-3b
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of TDD PCell
	

	18-7a
	CA with non-aligned frame boundaries
	

	21-1a
	Intra-frequency DAPS HO
	

	21-1b
	Inter-frequency DAPS HO
	

	21-2
	Semi-static UL power sharing mode 1 for DAPS HO
	

	21-2a
	Semi-static UL power sharing mode 2 for DAPS HO
	

	21-2b
	Dynamic UL power sharing for DAPS HO
	

	21-2d
	UL transmission cancellation
	Indicates support of cancelling UL transmission to the source cell for inter-frequency DAPS-HO

	22-1
	Indicating supported option for UL Tx switching for inter-band UL CA
	

	22-2
	Indicating supported option for UL Tx switching for EN-DC
	

	22-5a
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for intra-band UL CA
	

	22-5b
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for inter-band UL CA
	

	22-5c
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for intra-band UL CA
	

	22-5d
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for inter-band UL CA
	

	22-6
	Support of up to three different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	

	22-6a
	Support of up to four different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	

	22-7
	Support two PUCCH groups for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
	

	22-7a
	Different numerology across NR PUCCH groups
	Depends on 22-7

	22-7b
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	Depends on 22-7

	22-7c
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	Depends on 22-7




