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Introduction
[bookmark: _GoBack]In R2-2109218 [1], RAN2 requested RAN1 to provide feedback on the RAN2 agreements cited therein and asked RAN1 whether any Rel-15 and/or Rel-16 features/capabilities are not applicable to RedCap UEs. This contribution provides MediaTek’s answers to RAN2’s call.
[bookmark: _Ref481671177]RedCap-Non-Applicable Rel-15 UE Capabilities
The table below lists Rel-15 that are not applicable to RedCap UEs. The feature group index follows [2].  
Table 1: Rel-15 UE features that are not applicable to RedCap UEs
	Index
	Feature group
	Components

	0-5
	Extended CP
	Extended CP

	2-55
	SRS Tx switch
	1) Support SRS Tx port switch, 
2) Report whether the uplink TX switching impact to downlink receiving in a band,
3) Report whether the UL Tx is switched together with UL Tx in another band

	3-8
	Up to 10 search spaces in a SCell
	Up to 10 search spaces in a slot in an SCell per BWP

	4-12
	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
	HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group

	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 
2) Same numerology across carrier for data/control channel at a given time

	6-5a
	PDCCH blind detection capability for CA
	1)	More than 4 DL CCs
2)	Reporting value is one of integer from 4 to 16

	6-6
	Basic UL NR-NR CA operation
	1) Up to16 UL carriers 
2) Same numerology across carrier for data/control channel at a given time
3) One PUCCH group
4) Single TAG

	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
2) For EN-DC UE, same numerology across NR carriers for data/control channel at a given time, wherein an NR PUCCH group is configured in FR1 and another NR PUCCH group is configured in FR2

	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
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with smaller SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).

	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
2) For both NR CA UE and EN-DC/NE-DC UE with one NR PUCCH group, different numerologies across NR carriers within the same NR PUCCH groups up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is on the carrier with larger SCS for data/control channel at a given time
3-1) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
3-2) For EN-DC/NE-DC UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1 wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data/control channel at a given time
4) For NR DC UE, different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) and up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).

	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
2) HARQ subframe offset

	6-19
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell
	Simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS on the other UL carrier in the same cell

	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





RedCap-Non-Applicable Rel-16 UE Capabilities  
The table below lists Rel-15 that are not applicable to RedCap UEs. The feature group index follows [3].  
Table 2: Rel-16 UE features that are not applicable to RedCap UEs
	Index
	Feature group
	Components

	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

	11-2e
	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
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)

	14-4
	SRS Tx switch with allowing downgrading configuration
	1) Support SRS Tx port switch


	14-5
	Half-duplex UE behaviour in TDD CA for same SCS
	Support for directional collision handling between reference and other cell(s) for half-duplex operation in CA with same SCS

	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

	16-2a-10
	Value of BD factor
	Value of R for BD/CCE 

	16-3a-3
	Support of rank 3,4
	Support of rank 3,4

	16-3b-2
	Support of rank 3,4
	Support of rank 3,4

	18-*
	All UE feature items under feature group “MR-DC/CA enhancement”

	20-*
	All UE feature items under feature group “NR-IAB”

	21-*
	All UE feature items under feature group “14.	Mobility Enhancement”, i.e. DAPS HO

	22-1
	Indicating supported option for UL Tx switching for inter-band UL CA
	Indicating supported option for UL Tx switching for inter-band UL CA
Candidate values set is {option1, option2, both option 1 and option 2}

	22-2
	Indicating supported option for UL Tx switching for EN-DC
	Indicating supported option for UL Tx switching for EN-DC
Candidate values set is {option1, option2}

	22-5a
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for intra-band UL CA
	1.     Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA
2.     Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) 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
	1.     Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA
2.     Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA

	22-5c
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for intra-band UL CA
	1.     Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for intra-band UL CA

	22-5d
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for inter-band UL CA
	1.     Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) 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
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 

	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
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups 

1) Which NR Carrier type(s) that can transmit NR PUCCH 

	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}
	For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
· the “primary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
· the “secondary PUCCH group config” includes following information:
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
· One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
· Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.

	22-7a
	Different numerology across NR PUCCH groups
	For UE supporting two PUCCH groups for 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}, different numerology between two NR PUCCH groups for data/control channel at a given time

	22-7b
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	For UE supporting two PUCCH groups for 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}, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time

	22-7c
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	For UE supporting two PUCCH groups for 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}, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time



Other Rel-17 Features Applicable to Rel-17 RedCap
Among other Rel-17 work items, we suggest only features under power saving enhancements and coverage enhancements are considered as applicable to RedCap. The reason is not to complicate other Rel-17 work item’s advanced features by RedCap UE’s stringent design constraints and causing unnecessary optional components. It is suggested to identify features from Rel-17 work items other than power saving and coverage enhancement features to be applicable to RedCap in the next release’s RedCap evolution work item.
Conclusion
In this contribution, we recommend the following be adopted by RAN1 as reply to RAN2 LS [1].
Proposal 1: Adopt Table 1 as RedCap-non-applicable Rel-15 UE features
Proposal 2: Adopt Table 2 as RedCap-non-applicable Rel-16 UE features
Proposal 3: Except UE features from power saving and coverage enhancements, defer RedCap-applicability of all other Rel-17 work items as part of Rel-18 RedCap evolution 
References
[1] R2-2209218, RAN2, LS on capability related RAN2 agreements for RedCap, RAN WG#2115-e, August 2021
[2] TR 38.822 v15.0.1, NR; User Equipment (UE) feature list (Release 15), July 2019
[3] R1-2108426, RAN1, Updated RAN1 UE features list for Rel-16 NR after RAN1#106-e, August 2021


