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Introduction
RAN1 send an LS to RAN2 in R1-2112802 [1] to inform RAN1’s agreements and working assumptions related to DL BWP operation for RedCap UEs:
	Agreement:
· For both FR1 and FR2, for a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB. At least the case when the separate initial DL BWP includes CD-SSB and the entire CORESET#0 is supported
· It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable
· It is no wider than the maximum RedCap UE bandwidth.
· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.

Agreement:
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· [bookmark: _Hlk91687475]A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB

Agreement:
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· Note: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
· Note: For SSB and CORESET#0 multiplexing pattern 1, if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· Note: If a separate SIB-configured initial DL BWP for RedCap UEs contains the entire CORESET#0, the RedCap UE shall use the bandwidth and location of the CORESET#0 in DL during initial access.
· Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB




In the rest of the LS, RAN1 asks RAN2 and RAN4 to provide feedback on whether the highlighted working assumptions are acceptable from RAN2 and RAN4 perspectives, respectively.
Based on the discussion progress, we provide our view on the use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE.
Discussion
2.1 Working assumption on NCD-SSB
According to the LS, RAN1 assumed that “If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective” and this working assumption could be applied to both FR1 and FR2, which needs RAN2 and RAN4 to confirm.
In the recent RAN#94-e meeting, RedCap UEs’ Idle mode is discussed in NWM discussion, and it was agreed that [2]:
	   conclusion: slide 2 of RP-213689 [3]is endorsed


While the content of slide is as following [3]:
	Scheme 1 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with CD-SSB) is adopted for further work in Rel-17. Scheme 2 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with NCD-SSB) is not considered further in Rel-17

RAN2 should work on the assumption that the cell reselection measurements and cell ranking are performed based on measurements on the CD-SSB. This applies for intra- and inter-frequency measurements, and for IDLE and INACTIVE states.


Based on RAN Plenary meeting agreements, RedCap UE in Idle and Inactive only monitors paging in an initial BWP associated with CD-SSB, but not NCD-SSB, since it was deeply discussed in RAN Plenary meeting, and the remaining time of this WI is limited, RAN2 should follow RAN#94-e meeting conclusion, and feedback to RAN1 that the working assumption for NCD-SSB is not acceptable.
[bookmark: _Hlk92210540]Proposal 1: RedCap UE in Idle and Inactive only monitors paging in an initial BWP associated with CD-SSB, and the working assumption for NCD-SSB in RAN1 is not acceptable.
2.3 Working assumption on CSI-RS and FG 6-1a
The next assumption is about the use of CSI-RS and FG 6-1a for RRC-configured active DL BWP:
	· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.



CSI-RS could be used for UE measurement, and it is an optional UE capability. 
As RAN2 replied in [4] that “Use of CSI-RS for cell and beam RLM and measurements is already supported from RAN2 signalling standpoint. Use of CSI-RS for such measurements is optional UE capability. Regarding UE re-tuning to CD-SSB and CORESET#0; it is possible for the network to allow the UE to use gaps for intra-frequency measurements however whether those gaps are needed or feasible is up to RAN4 to decide”, therefore, from RAN2 perspective, for a UE supporting CSI-based measurement, NCD-SSB is not needed for the RRC-configured DL BWP, and it could be indicated by reporting of supporting CSI-RS measurement capability.
However, it should be noticed that in RAN4’s reply for the previous RAN1 LS on the use of NCD-SSB [5], CSI-RS measurements could not be used as a standalone mechanism for RRM measurements and the existing requirements rely on the presence of SSB signals. And there’s no consensus on whether CSI-RS is a feasible alternative of SSB in the non-initial BWP of RedCap UE.
	Question 6 [RAN2/4] if CD-SSB is not transmitted in the non-initial DL BWP of RedCap UE, whether it is feasible to transmit periodic CSI-RS for UE to use as an alternative of SSB in the non-initial BWP of RedCap UE or rely on UE performing RF retuning as in measurement gap outside active BWP for BWP without SSB nor CORESET#0 operation

RAN4 answer: 
RAN4 has no conclusions on whether CSI-RS is a feasible alternative of SSB in the non-initial BWP of RedCap UE. It is RAN4 understanding that CSI-RS are not used as a standalone mechanism for RRM measurements and the existing requirements rely on the presence of SSB signals. Whether to support CSI-RS as an alternative to SSB is up to RAN1 decision.



Observation 1: From RAN2 perspective, Not need NCD-SSB could be indicated by reporting of supporting CSI-RS measurement capability. But it’s up to RAN4’s decision.
As regard to FG 6-1 and FG 6-1a, these are two Layer 1 UE feature groups related to CA/DC, BWP, SUL, as defined in TR 38.822 [2]:

  3GPP
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	 
	n/a
	n/a
	n/a
	n/a
	This feature should be mandatory without capability signalling for at least BWPs which is the same as the set of specified channel BW
 
UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP
	Mandatory without capability signalling

	 
	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
	6-1, 6-2, 6-3, or 6-4
	bwp-WithoutRestriction
	BandNR
	n/a
	n/a
	6-1a is applicable to 6-1, 6-2, 6-3, or 6-4.
	Optional with capability signalling



And the main difference of FG 6-1 and FG 6-1a includes:
· FG 6-1 is mandatory without capability signalling, while FG 6-1a is optional with capability signalling.
· For a UE supporting FG 6-1, BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell, while for a UE support FG 6-1, 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.
Observation 2：For a UE supporting FG 6-1a, 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).
Based on Observation 2, it’s reasonable to not configure NCD-SSB on the RRC-configured active DL BWP for a RedCap UE supporting FG 6-1a. Therefore, NW could be indicated that NCD-SSB is needed by UE reporting FG 6-1a.
Given the analysis above，the working assumption on the use of CSI-RS and FG 6-1a is acceptable from RAN2 perspective. But as mentioned above, the use of CSI-RS should be decided in RAN4.
Proposal 2: From RAN2 perspective, the working assumption on the use of CSI-RS and FG 6-1a is acceptable.
 
Conclusion
In this contribution, we discussed RAN1 LS on the use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE， following are our observations and proposals:
Observation 1: From RAN2 perspective, Not need NCD-SSB could be indicated by reporting of supporting CSI-RS measurement capability. But it’s up to RAN4’s decision.
Observation 2：For a UE supporting FG 6-1a, 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).
Proposal 1: RedCap UE in Idle and Inactive only monitors paging in an initial BWP associated with CD-SSB, and the working assumption for NCD-SSB in RAN1 is not acceptable.
Proposal 2: From RAN2 perspective, the working assumption on the use of CSI-RS and FG 6-1a is acceptable.
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