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1 Introduction
At RAN4 #101-e, the technical discussion on use of NCD-SSB for RedCap UE as part of the WI on reduced capability NR devices [1]was held and the agreements and open issues were captured in the WF [2]. A reply LS was sent to RAN1 [3].
At RAN4 #101bis-e, another RAN1 LS [4] is received, with extract replicated below.
	1	Overall description
RAN1#107-e has made the following agreements and working assumptions related to DL BWP operation for RedCap UEs (where the differences between the agreements for FR1 and FR2 are indicated in blue colour).
	Agreement:
1. 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
0. It can be used in idle/inactive mode (including paging) and during and after initial access, when applicable
0. It is no wider than the maximum RedCap UE bandwidth.
0. This applies to both TDD and FDD (including FD FDD and HD FDD) cases.

Agreement:
1. For FR1,
0. For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
0. 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.
0. 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
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
0. 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,
1. 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
1. A RedCap UE can indicate the following as optional capability:
1. 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.
0. Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
0. Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
0. 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.
0. Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
0. Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB

Agreement:
1. For FR2,
1. For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
0. 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.
0. 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
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
1. 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,
1. 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
1. A RedCap UE can indicate the following as optional capability:
1. 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.
1. 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.
1. Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
1. 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.
1. Note: NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
1. Note: Periodicity of NCD-SSB shall be not less than periodicity of CD-SSB




RAN1 respectfully requests RAN2 and RAN4 to provide feedback on whether the above highlighted working assumptions are acceptable from RAN2 and RAN4 perspectives, respectively.
2	Actions
To RAN2 and RAN4:
ACTION: 	RAN1 respectfully requests RAN2 and RAN4 to provide feedback on whether the above highlighted working assumptions are acceptable from RAN2 and RAN4 perspectives, respectively



This contribution discusses raised issues to RAN4 in the above RAN1 LS.
2 Discussion
2.1 Separate initial DL BWP configured for paging 
The first working assumption in the RAN1 LS is the following.
	· Working assumption: If it (the separate initial DL BWP) is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective.


This working assumption is dedicated to RAN2 in order to decide whether paging can be done in the separate initial DL BWP without CORESET#0 and whether there are issues with using NCD-SSB for paging. Thus, RAN4 does not need to treat this issue.
2.2 Optional capability for CSI-RS
The second working assumption in the RAN1 LS is the following.
	· Working assumption: 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.


This working assumption is dedicated to RAN4 in order to decide whether UE can use CSI-RS to support relevant operations such as time/frequency synchronization, measurements, etc. instead of NCD-SSB.
We note that the discussion on support of periodic CSI-RS measurements in the separate initial DL BWP as alternative to NCD-SSB was already done at RAN4 #101-e [5] and there was no consensus among companies that this is a viable option.
The concerns related to periodic CSI-RS measurement support mentioned during the discussion were [5]: 
· it is optional CSI-RS UE capability, 
· the feature is typically not configured in the field and has low market penetration, 
· CSI-RS processing requires high complexity  
· the incompatibility to neighbour cell RRM measurements, serving cell timing requirements and TCI switching requirements, based on SSB, hence additional timing requirements are needed
· the limitations in applicability of periodic CSI-RS measurements related to misaligned or non-detected associated SSB 
· not required for T/F tracking or AGC estimation the need about the  on we have no strong view in RAN1 but generally support the ability to use CSI-RS instead of SSB for RedCap UE.
· CSI-RS is not standalone signal and requires SSB signals as the main reference signal
· CSI-RS can’t be used for synchronization

In our view these concerns are manifold and hence a large impact on RRM requirements is estimated, which should be avoided for Rel-17 at this point in time. Thus, we propose to not consider CSI-RS as an alternative to NCD-SSB reception and include this in the reply LS to RAN1. 
The following proposal is made: 
	To not consider CSI-RS as an alternative to NCD-SSB for separate initial DL BWP and reply accordingly to RAN1. 
As also discussed at RAN4 #101-e [5], we see another solution, namely RF retuning to CD-SSB, as feasible. This will avoid large impact to RRM requirements. Thus, as the statement on feasibility of RF retuning was removed from [3] RAN4 should indicate feasibility of RF retuning as an alternative to NCD-SSB to RAN1 from this meeting. To reduce switching time, RAN4 should indicate to RAN1 that it is investigating lower BWP switching times in case of center frequency retuning for same BW and SCS.
The following proposal is made: 
	RAN4 should indicate feasibility of RF retuning as an alternative to NCD-SSB to RAN1 from this meeting. RAN4 should indicate to RAN1 that it is investigating lower BWP switching times in case of center frequency retuning for same BW and SCS.
3 Conclusion
This contribution discussed raised issues to RAN4 in the RAN1 LS [3].
The following proposals are made: 
1. 	To not consider CSI-RS as an alternative to NCD-SSB for separate initial DL BWP and reply accordingly to RAN1. 
	RAN4 should indicate feasibility of RF retuning as an alternative to NCD-SSB to RAN1 from this meeting. RAN4 should indicate to RAN1 that it is investigating lower BWP switching times in case of center frequency retuning for same BW and SCS.
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