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Introduction
In RAN1#106 meeting, RAN1 made the following agreements for R17 RedCap UE capabilities:
Agreements:
· 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 RAN1#106bis-e meeting, RAN1 further discussed the specification/signalling of RedCap UE features, including: max UE BW,  Type-A HD-FDD, early indication of RedCap UE type, and max modulation order. 
In this contribution, we continue to discuss the remaining issues for R17 RedCap UE feature specification.
General Rule for R17 RedCap UE Feature Specification
According to the WID for R17 RedCap UE [1],  system should support deployment of RedCap UE in all FR1/FR2 bands for FDD and TDD. On the other hand, RedCap UE’s complexity reduction features, such as BW reduction, RX branch number reduction and duplex mode, are band-specific. Given the potential UE testing differentiation among licensed, unlicensed and NTN bands, by default the specification and capability signalling for R17 RedCap UE FG should be per band.
[bookmark: Proposal1]Proposal 1:  By default, the specification and capability signalling for R17 RedCap UE FG should be “per band.”
RRC-Configured BWP
In RAN1#105 meeting, RAN1 made the following agreement for R17 RedCap UE:
Agreements:
· A RedCap UE cannot be configured with a non-initial (DL or UL) BWP (i.e., a BWP with a non-zero index) wider than the maximum bandwidth of the RedCap UE.
· At least for FR1, FG 6-1 (“Basic BWP operation with restriction” as described in TR 38.822) is used as a starting point for the mandatory RedCap UE type capability.
· This does not preclude support of FG 6-1a (“BWP operation without restriction on BW of BWP(s)” as described in TR 38.822) as a UE capability for RedCap UEs.

Based on the discussion in [3], a DL BWP#0 no wider than 20 MHz can always be configured by MIB or SIB for RedCap UE, which includes the CD-SSB and CORESET#0/CSS for RMSI/OSI/RA/paging, as shown by Figure 1. When the MIB or SIB configured initial DL BWP of RedCap UE includes CD-SSB and CORESET#0, the DL BWP#0 configured by Option 2, B2 of TS 38.331 is a RRC-configured BWP for RedCap UE supporting FG 6-1 (“Basic BWP operation with restriction” as described in TR 38.822). To avoid/reduce the spec impacts of SSB-less BWP outlined in [3], it is essential to transmit SSB in the RRC-configured DL BWP of RedCap UE, Therefore, we have the following proposals:
[bookmark: Proposal2]Proposal 2:  In FR1,  FG 6-1a should NOT be specified as a mandatory capability for RedCap UE.
[bookmark: Proposal3]Proposal 3:  At least in FR1,  a new FG for RRC-configured DL BWP can be specified for RedCap UE, which includes SSB but does not include the entire CORESET#0 configured by MIB/CD-SSB.
· FFS: if this FG should be mandatory or optional for RedCap UE

FD-FDD and Type-A HD-FDD
In RAN1#106bis-e meeting, it was agreed to support Type-A HD-FDD as an optional FG for R17 RedCap UE. If a RedCap UE’s capability signalling indicates it does not support Type-A HD-FDD on paired spectrum, NW assumes the RedCap UE supports FD-FDD on paired spectrum. On the other hand, if a FD-FDD capable RedCap UE supports the collision handling procedures specified for Type-A HD-FDD UE, it can fall-back to Type-A HD-FDD based on the RRC reconfiguration of NW, which is beneficial for UE power saving and inter-cell interference mitigation [2]. 

[bookmark: Proposa5][bookmark: Proposal4]Proposal 4:  When operating on paired spectrum, a FD-FDD RedCap UE can indicate whether it supports fall-back to Type-A HD-FDD operation. 
[bookmark: _Hlk87026153][bookmark: Proposa6][bookmark: Proposal5]Proposal 5:  If a R17 FD-FDD RedCap UE has signalled  its capabilities to  support Type-A HD-FDD operation on paired spectrum, the RedCap UE is expected to receive a dedicated RRC configuration for the duplex mode.
· FFS: if the duplex mode can be included in the RRC configurations of BWP

Other UE Features 
[bookmark: _Hlk83767520]The processing of CSI-RS requires wideband path and larger FFT size, which is more complicated and power-consuming than the narrow-band searcher. In FR1, BFD or RRM based on CSI-RS is an optional UE capability (FG 2-31) for non-RedCap UE. Mandating RedCap UE to measure CSI-RS for RRM/RFD requires extra implementation complexities, which is against the objective of UE complexity reduction for R17 RedCap.
[bookmark: Proposal6]Proposal 6:  FG 2-31 is not supported by R17 RedCap UE in FR1.
[bookmark: Proposa7][bookmark: Proposal7]Proposal 7: CSI-RS measurements outside active DL BWP is not supported by RedCap UE.

[bookmark: Proposa8][bookmark: Proposal8]Proposal 8: SRS transmission outside active UL BWP is not supported by RedCap UE.
Based on the WID [1], a R17 RedCap UE is expected to support UL coverage enhancement solutions and power saving solutions specified in NR R17 by default.
[bookmark: Proposal9]Proposal 9: R17 UE features introduced in UL coverage enhancement WI and Power Saving WI can be supported by R17 RedCap UE as optional capabilities.
In addition to power saving and coverage enhancement, 17 UE features related to NR positioning, NR small data transfer and NR multicast/broadcast can be optionally supported by RedCap UE.
[bookmark: Proposal10][bookmark: Proposa10]Proposal 10: R17 UE features related to NR positioning, NR small data transfer and NR multicast/broadcast can be optionally supported by R17 RedCap UE.

Conclusions
In this contribution, we shared our views on the specification of UE features for R17 RedCap device with the following proposals:
Proposal 1:  By default, the specification and capability signalling for R17 RedCap UE FG should be “per band.”
Proposal 2:  In FR1,  FG 6-1a should NOT be specified as a mandatory capability for RedCap UE.
Proposal 3:  At least in FR1,  a new FG for RRC-configured DL BWP can be specified for RedCap UE, which includes SSB but does not include the entire CORESET#0 configured by MIB/CD-SSB.
· FFS: if this FG should be mandatory or optional for RedCap UE

Proposal 4:  When operating on paired spectrum, a FD-FDD RedCap UE can indicate whether it supports fall-back to Type-A HD-FDD operation. 
 
Proposal 5:  If a R17 FD-FDD RedCap UE has signalled  its capabilities to  support Type-A HD-FDD operation on paired spectrum, the RedCap UE is expected to receive a dedicated RRC configuration for the duplex mode.
· FFS: if the duplex mode can be included in the RRC configurations of BWP
Proposal 6:  FG 2-31 is not supported by R17 RedCap UE in FR1.
Proposal 7: CSI-RS measurements outside active DL BWP is not supported by RedCap UE.

Proposal 8: SRS transmission outside active UL BWP is not supported by RedCap UE.
Proposal 9: R17 UE features introduced in UL coverage enhancement WI and Power Saving WI can be supported by R17 RedCap UE as optional capabilities.
Proposal 10: R17 UE features related to NR positioning, NR small data transfer and NR multicast/broadcast can be optionally supported by R17 RedCap UE.
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