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1. Introduction
In RAN#99 meeting, a new WID [1] on completing the specification for supporting BWP operation without CD-SSB (FG 6-1a) was approved. According to the WID, one objective is to specify BM/RLM/BFD based on NCD-SSB (called “Option C”). 
	· For Option C 
· Specify support of BM/RLM/BFD based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)


However, during the discussion in RAN1/2/4, companies showed different views on Option C. In addition, a new LS [2] is received from RAN4, suggesting to clarify whether Option C also includes RRM measurements based on NCD-SSB. In this contribution, we discuss this issue and provide our views. 
2. Discussion
During previous RAN plenaries, multiple options were discussed for FG 6-1a capable UEs, in order to support BWP operation without CD-SSB. For Option B-1-1 and Option B-1-2, the UE still performs BM/RLM/BFD operations based on CD-SSB. For Option C, the intention is to reuse the NCD-SSB (which will be deployed for RedCap UEs) to facilitate non-RedCap UEs to perform BM/RLM/BFD, so that the network is able to configure the UE to operate in a BWP that does not contain CD-SSB and data interruption can be avoided. 
NCD-SSB concept was defined in Rel-15, the definition is “an SSB that not associated with RMSI (SIB1)”. In Rel-17 RedCap, considering RedCap UEs only support limited bandwidth (20MHz for FR1 and 100MHz for FR2), the usage of NCD-SSB has been extended, so the network is able to schedule RedCap UEs in different frequency locations of a cell. 
In general, for RedCap UEs, once NCD-SSB is configured for a BWP, the NCD-SSB can be used for:
· Beam management(BM) in this BWP; 
· Radio link monitoring(RLM) in this BWP;
· Beam failure detection(BFD) in this BWP;
· DL synchronization when handover to this BWP;
· Serving cell RRM measurements in this BWP;
· QCL source in this BWP;
· RACH resource selection in this BWP
	TS 38.331 Definition of NCD-SSB configuration for RedCap UEs
	nonCellDefiningSSB
If configured, the RedCap UE operating in this BWP uses this SSB for the purposes for which it would otherwise have used the CD-SSB of the serving cell (e.g. obtaining sync, measurements, RLM). Furthermore, other parts of the BWP configuration that refer to an SSB (e.g. the "SSB" configured in the QCL-Info IE; the "ssb-Index" configured in the RadioLinkMonitoringRS; CFRA-SSB-Resource; PRACH-ResourceDedicatedBFR) refer implicitily to this NCD-SSB.
The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.



TS 38.300 section 16.13.5 BWP operation for RedCap UEs
A RedCap UE may be configured with multiple NCD-SSBs provided that each BWP is configured with at most one SSB. NCD-SSB may be configured for a RedCap UE in RRC_CONNECTED to perform RLM, BFD, and RRM measurements and RA resource selection when the active BWP does not contain CD-SSB.


Observation 1	In addition to BM/RLM/BFD, for RedCap UEs, NCD-SSB can also be used for DL synchronization, RRM, QCL and RACH resource selection.
In the WID [1], for Option C for non-RedCap UEs, only BM, RLM and BFD support is mentioned for the NCD-SSB case. This is because these are the key functions that were discussed in RAN#99. However, for non-RedCap UEs, if we limit the usage of NCD-SSB to BM/RLM/BFD, then the performance will be impacted. At the same time, the specification effort (at least in RAN2) will be increased as the specification for non-RedCap UEs supporting NCD-SSB will require a specific description, instead of reusing the one already available for RedCap UEs.
For example, if DL synchronization based on NCD-SSB is not supported, it means that during handover, the configured first active BWP in the target cell must contain the CD-SSB; and only after the handover succeeds, the network can switch the UE to a BWP that does not contain CD-SSB (but contains NCD-SSB). This extremely limits the network implementation. 
In addition, if serving cell measurements based on NCD-SSB is not supported, it implies the UE can only performs serving cell measurements based on CD-SSB. Then in most cases, a measurement gap is required when the UE’s active BWP does not contain the CD-SSB, thus decreasing UE’s throughput. 
For RACH resource selection, if the UE cannot select RACH resource based on the RSRP of NCD-SSB, it means the UE is forced to switch to CD-SSB before sending RACH preamble, or the network will be forced to not configure RACH in this BWP, both of them will cause additional RACH delay. 
For QCL, RAN1 has just agreed that NCD-SSB can be used as QCL source for other reference signal (see below the UE feature agreed in RAN1#113).
	53. NR_BWP_wor
	53-3
	Support RLM/BM/BFD measurements based on NCD-SSB within active BWP
	1. UE performs RLM/BM/BFD measurements based on NCD-SSB, where the NCD-SSB is within the active DL BWP.
2. Bandwidth of UE-specific RRC configured BWP may not include bandwidth of the CORESET#0 (if CORESET#0 is present) and CD-SSB for PCell/PSCell (if configured) and bandwidth of the UE-specific RRC configured BWP may not include CD-SSB for Scell
3. NCD-SSB within the active DL BWP can be used as the QCL source for other reference signal.
	
	Yes
	n/a
	UE cannot support RLM/BM/BFD measurements based on NCD-SSB within active BWP 
	Per band
	No

	No
	n/a
	This FG is not applicable to RedCap UEs.
	Optional with capability signalling



Therefore, to ensure the performance of Option C, we suggest to inherit all NCD-SSB based functions for non-RedCap UEs, including BM/RLM/BFD, RRM measurements, QCL source, DL synchronization and RACH resource selection. 
Proposal 1	For Option C, the NCD-SSB based functions defined for RedCap UEs are inherited for non-RedCap UEs, including BM/RLM/BFD, RRM measurements, QCL source, DL synchronization and RACH resource selection.
The objective in WID can be updated accordingly.
Proposal 2	To update the objective as below.
· For Option C 
· Specify support of BM/RLM/BFD, RRM measurements, QCL source, DL synchronization and RACH resource selection based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
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3. Conclusion
In this contribution, proposals and observations are:
Observation 1	In addition to BM/RLM/BFD, for RedCap UEs, NCD-SSB can also be used for DL synchronization, RRM, QCL and RACH resource selection.
Proposal 1	For Option C, the NCD-SSB based functions defined for RedCap UEs are inherited for non-RedCap UEs, including BM/RLM/BFD, RRM measurements, QCL source, DL synchronization and RACH resource selection.
Proposal 2	To update the objective as below.
· For Option C 
· Specify support of BM/RLM/BFD, RRM measurements, QCL source, DL synchronization and RACH resource selection based on NCD-SSB within active BWP for non-RedCap UEs (RAN4, RAN2, RAN1)
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