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1. Introduction
The updated RAN1 UE features list for Rel-17 NR after RAN1#106bis-e is available in [1]. In this contribution, we present our views regarding the UE features for RedCap as well as 

2. Rel-17 UE features for RedCap UE
As discussed in our companion contribution [2],	the updated RAN1 UE features for RedCap in [1] is well constructed considering the RedCap UE type, i.e.,
· FGs 28-2 and 28-3 correspond to the capability candidates which may be captured to the RedCap UE type as follows
· FG28-2: Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· FG28-3: Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· The note of FG28-1 captures that RedCap UEs do not support CA or DC
· FG 28-1 is the prerequisite FG of FGs 28-2 and 28-3 and hence, these capabilities can be used only for RedCap UEs
[bookmark: _Hlk83915300]Therefore, the 2nd and 3rd objectives to define the RedCap UE type, i.e., constraining the use of those RedCap capabilities only for RedCap UEs and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least CA, DC and wider BWs, are satisfied even if RedCap UE type is defined only by FG28-1. More details of our views on each FG are summarized as below:
· FG 28-1: RedCap UE
· Regarding FFS whether to add any other basic features for RedCap UE, we don’t see any other basic features to be included in FG 28-1. The feature of early indication of RedCap UE is RAN2-led item and should be discussed in RAN2.
· Report type of FG 28-1 should be per UE
· We don’t think a UE operates as RedCap UE in a band but as non-RedCap UE in another band. UE can report its supported bands where it can operate as RedCap UE.
· FDD/TDD and FR1/FR2 differentiation are not necessary for FG 28-1
· Same as above, we don’t think a UE operates as RedCap UE in a band but as non-RedCap UE in another band. UE can report its supported bands where it can operate as RedCap UE.
· Note of FG 28-1 should be kept
· FG 28-2: Number of UE Rx branches and DL MIMO layers for RedCap UE
· FG 28-2 should be kept for “Number of UE Rx branches and DL MIMO layers for RedCap UE”. As clarified in the note in FG 28-2, how to indicate the number of UE Rx branches and DL MIMO layers for RedCap UE is up to RAN2. RAN1 can inform RAN2 what information (type, xDD/FRx differentiation, etc.) should be reported from RedCap UE
· Components of FG 28-2 should be kept
· FG 28-1 should be the prerequisite FG of FG 28-2
· Report type of FG 28-2 should be per band
· FDD/TDD and FR1/FR2 differentiation are not applicable to FG 28-2
· Note of FG 28-2 should be kept
· FG 28-3: Half-duplex FDD operation type A for RedCap UE
· Report type of FG 28-3 should be per band for more flexibility to indicate the support of either HD-FDD or FD-FDD for different FDD bands.
· FG 28-3 is applicable only to FR1 FDD bands
· FG 28-5: UL 256QAM support for RedCap UE
· Currently DL 256QAM is supported/reported as optional with capability signalling for both FR1 and FR2 using pusch-256QAM per band and hence, it can be used for RedCap UEs as well. In that sense, we don’t see any motivation to introduce FG 28-5 in addition to pusch-256QAM.
· FG 28-5 should be removed
· Add a note in FG 1-5 (256QAM for PUSCH) that “For RedCap UEs, the 256QAM MCS table for PUSCH is only supported if the UE supports 256QAM for PUSCH”


3. Rel-15/16 UE features not applicable for RedCap UEs
It was discussed in the last RAN1 meeting [4] whether there are any Rel-15/16 UE features which should not be applicable for RedCap UEs other than the identified capabilities, i.e.,
· Carrier aggregation
· Dual connectivity
· UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2
· More than 2 UE Rx branches or more than 2 DL MIMO layers
· More than [4 or 8] DRBs
· NE-DC and (NG)EN-DC
· DAPS and CPAC related capabilities
· IAB related capabilities
Also, it was discussed in the last RAN meeting whether or not RedCap UEs can support V2X, operate in unlicensed bands, and support SUL. It was concluded that there will be no work on any RedCap specific specification update for these features but the specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features [5]. Therefore, V2X, NR-U, and SUL related L1 UE features are applicable for RedCap UEs without any changes.

For mandatory features for non-RedCap UEs that should not be applicable for RedCap UEs, following FGs were discussed but no consensus was achieved.
· 1-10: Support of SCell without SS/PBCH block
· This FG should not be applicable for RedCap UEs as it is for CA
· 2-16b: Support 1+2 DMRS (uplink)
· This FG is applicable for the RedCap UE supporting more than one port uplink. Therefore, this FG can be supported by RedCap UEs as optional with capability singnaling
· 4-12: HARQ-ACK spatial bundling for PUCCH or PUSCH per PUCCH group
· This FG should not be applicable for RedCap UEs as it is applicable to UE supporting more than 4 layers.
· 6-13: Case 1 Single Tx UL LTE-NR DC
· This FG should not be applicable for RedCap UEs as it is for DC
· 8-1: Dynamic power sharing for LTE-NR DC
· This FG should not be applicable for RedCap UEs as it is for DC
· 8-2: Operation A with single UL Tx case 1
· This FG should not be applicable for RedCap UEs as it is for DC

For mandatory features for non-RedCap UEs that should be optional for RedCap UEs, following FGs were discussed but no consensus was achieved.
· RF/RRM 1-4: 256QAM for PDSCH
· It was agreed in the last RAN1 meeting that RedCap UE supports this FG as optional with capability signalling both for FR1 and FR2
· 1-7: CSI-RS based RLM
· We don’t see any reason for optional support of this FG. Keep mandatory support as legacy.
· 2-4a: Additional active TCI state for PDCCH
· We don’t see any reason for optional support of this FG. Keep mandatory support as legacy.
· 2-55: SRS Tx switch
· Components 2 and 3 are not applicable for RedCap UEs
· 2-61: Additional active spatial relation for PUCCH
· We don’t see any reason for optional support of this FG. Keep mandatory support as legacy.

For mandatory features for non-RedCap UEs that should be supported for RedCap UEs but with different value, following FGs were discussed but no consensus was achieved.
· 2-33: CSI-RS and CSI-IM reception for CSI feedback
· Components 4 and 6 are not applicable for RedCap UEs
· 2-35: CSI report framework
· Component 9 is not applicable for RedCap UEs
· 2-51: TRS (CSI-RS for tracking)
· Component 4 is not applicable for RedCap UEs
· 5-5b: UE PDSCH processing capability #2 with scheduling limitation for 30kHz-SCS
· Component 2 does not have dedicated capability bit, and some clarification note would be enough for RedCap UEs not to support max BW of 136 PRBs

For optional features for non-RedCap UE that should not be applicable for RedCap UEs, following FGs were discussed but no consensus was achieved.
· 2-13: Codebook based PUSCH MIMO transmission
· This FG is applicable for the RedCap UE supporting more than one port uplink.
· 2-14: non-codebook based PUSCH transmission
· This FG is applicable for the RedCap UE supporting more than one port uplink.
· 2-56: SRS carrier switch
· This FG should not be applicable for RedCap UEs
· 4-25: Parallel SRS and PUCCH/PUSCH transmission across CCs in inter-band CA
· This FG should not be applicable for RedCap UEs
· 4-26: Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs in inter-band CA
· This FG should not be applicable for RedCap UEs
· 4-27: More than one group of overlapping channels for control multiplexing
· This FG should not be applicable for RedCap UEs
· 10-20: Support search space set configuration with freqMonitorLocation-r16
· This FG is not be applicable for RedCap UEs since only one RB set is defined for RedCap UEs (maximum 20 MHz BW for FR1 unlicensed bands)
· 10-20a: Support coreset configuration with rb-Offset
· We don’t see any reason for not supporting this FG. Keep optional support as legacy.
· 10-29: Support available RB set indicator field in DCI 2_0
· This FG is not be applicable for RedCap UEs since only one RB set is defined for RedCap UEs (maximum 20 MHz BW for FR1 unlicensed bands)
· 15-18: Support of rank 2 transmission
· This FG is applicable for the RedCap UE supporting more than one port Tx.
· 15-19: Support of rank 2 reception
· This FG is applicable for the RedCap UE supporting more than one port Rx.
· 16-3a-3: Support of rank 3,4 
· This FG should not be applicable for RedCap UEs
· 16-3b-2: Support of rank 3,4
· This FG should not be applicable for RedCap UEs

For optional features for non-RedCap UE that should be mandatorily supported for RedCap UEs, following FGs were discussed but no consensus was achieved.
· 5-17a: PDSCH repetitions over multiple slots
· Keep optional support as legacy
· 6-1a: BWP operation without restriction on BW of BWP(s)
· It depends on the discussion in AI 8.6.1.1
· 19-1: DRX Adaptation
· Based on the note “Power saving enhancement solutions specified in the UE Power Saving Enhancements WI (NR_UE_pow_sav_enh) shall be assumed to be available also to RedCap UEs by default.” in the WID, it is preferred to mandatory support Rel-16 power saving features as well.
· 19-2: Cross Slot Scheduling
· Same as above
· 19-3: Maximum MIMO Layer Adaptation
· Same as above for RedCap UE supporting more than one port Rx
· 19-4a: UE assistance information
· Same as above
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