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Introduction
RRM core requirements for BWP without restriction are discussed in RAN4#109, and the outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed. 
· Requirements for combined options
· NCD-SSB on PSCell
 In this paper we will provide our views on RRM requirements for BWP without restriction.
Discussion
Requirements for combined options
	Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· Proposals
· Option 1a: (Vodafone, CMCC, Nokia, Apple, MTK, Ericsson)
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 1b: (Huawei)
· For UE supporting both option B-1-1 and A, if configured by NW, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
· Option 2: (vivo)
· For UE supporting both option B-1-1 and A, if CSI-RS is configured within the active BWP for L1 measurements, then UE is NOT expected to perform RLM/BFD/BM based on CD-SSB outside active BWP.
· It is clarified in the SSB based L1 measurement requirements that if UE supports both option B-1-1 and option A then the UE is not required to measure the SSB if it is outside active BWP.
· Option 3: (CATT)
· No need to define requirements for supporting multiple options.
· Recommended WF
· Further discuss.


When UE supports both option B-1-1 and A, the relevant scenario is where UE is in an active BWP that does not contain CD- or NCD-SSB, but UE is configured to measure L1 both from SSB and CSI-RS. In this case, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. 
This is same to the R15 scenario where CD-SSB is within active BWP and UE is configured to measure L1 both from SSB and CSI-RS. We do not see additional UE behaviour or requirements are needed.
Proposal 1: For UE supporting both option B-1-1 and A, if configured by NW, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
	Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· Proposals
· Option 1a: (Vodafone, CMCC, Nokia, Apple, MTK, Ericsson)
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 1b: (vivo, Huawei)
· For UE supporting both option C and A, both CSI-RS and NCD-SSB within the active BWP can be configured for L1 measurements. No additional requirements/UE behaviour is needed.
· Option 2: (CATT)
· No need to define requirements for supporting multiple options.
· Recommended WF
· For UE supporting both option C and A, if configured by NW, UE should perform L1 measurement on both NCD-SSB within active BWP and CSI-RS within active BWP. No additional requirements/UE behaviour is needed.


When UE supports both option C and A, the relevant scenario is where UE is in an active BWP that contains NCD-SSB, and UE is configured to measure L1 both from SSB and CSI-RS. In this case, UE should perform L1 measurement on both NCD-SSB within active BWP and CSI-RS within active BWP. 
This is same to the R15 scenario where CD-SSB is within active BWP and UE is configured to measure L1 both from SSB and CSI-RS. We do not see additional UE behaviour or requirements are needed.
Proposal 2: For UE supporting both option C and A, if configured by NW, UE should perform L1 measurement on both NCD-SSB within active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
	Issue 1-8: Requirements/UE behaviour for UE supporting both option C and B-1-1
For UE supporting both option B-1-1 and C, a scenario needs to be discussed is the case wherein UE active BWP does NOT contain neither CD-SSB nor NCD-SSB, shall UE measure CD-SSB or NCD-SSB?
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· Proposals
· Option 1: (Apple)
· for UE supporting both option B-1-1 and C, RAN4 shall discuss which SSB UE shall measure when active BWP does NOT contain neither CD-SSB nor NCD-SSB. Candidate solutions:
· Option 1: Leave it to network control.
· Option 2: UE always measures CD-SSB unless the active BWP contains NCD-SSB.
· Recommended WF
· Further discuss.


When UE supports both option B-1-1 and C, the relevant scenario is where UE is in an active BWP that does not contain CD- or NCD-SSB, and UE is configured to measure L1 from SSB. In this case, UE should always perform L1 measurement on CD-SSB (i.e. option 2). 
This is according to the existing RAN2 spec. NCD-SSB is configured per BWP basis, and in 38.331 it is specified that NCD-SSB must be within the corresponding BWP. In 38.331 it is specified that when NCD-SSB is configured, it will be used for SSB related operations when it is in the active BWP.
	absoluteFrequencySSB
Frequency of the NCD-SSB. The network configures this field so that the SSB is within the bandwidth of the BWP configured in BWP-DownlinkCommon.

	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.


For example, if NCD-SSB is configured for BWP1, then the configured NCD-SSB must be within BWP1, and UE should use the NCD-SSB for L1 measurement when BWP1 is the active BWP. If active BWP is BWP2, then UE should not use the NCD-SSB in BWP1 because the NCD-SSB is only configured for BWP1. In this case, UE should use the CD-SSB, which is cell specific, for L1 measurement.
Since RAN2 spec is already clear, we do not see additional UE behaviour or requirements are needed.
It is noted that in RAN4#108, the behaviour is already agreed for UE supporting both option B-1-1 and C when the active BWP contains NCD-SSB.
Proposal 3: For UE supporting both option B-1-1 and C, if the active BWP that does not contain CD- or NCD-SSB, UE should perform L1 measurement on CD-SSB. No additional requirements will be defined for such scenario.
NCD-SSB on PSCell
RAN4 received LS from RAN2 [2] about use of NCD-SSB on PSCell and SCell.
	RAN2 would like to thank RAN4 on the LS on BWP_Wor. RAN2 has discussed the Option C (i.e. NCD-SSB) and concluded:
1	Capture the behavior that UE shall report no gap and no interruption/no NCSG for intra-frequency measurement in RRC specification. 
2	Capture the restriction for NCD-SSB measurement to be only applicable for PCell.
Besides, regarding RAN4 agreement below:
	· The following scenario is supported from RAN4 requirement perspective:
· For UE supporting option C and configured with CA, NCD-SSB based L1 and L3 intra-frequency measurement requirements are only applicable for the PCell.


RAN2 would like to check whether it is also applicable for the PSCell. 


For the yellow part, we believe it is not aligned with RAN4 intention. In fact, the wording in the RAN4 LS [3] intends to allow NW to configure NCD-SSB on PSCell and SCell, but RAN4 requirements do not apply. 
	Regarding CA for UE supporting option C,
· The following scenario is supported from RAN4 requirement perspective:
· For UE supporting option C and configured with CA, NCD-SSB based L1 and L3 intra-frequency measurement requirements are only applicable for the PCell.


However, capturing the restriction in RAN2 spec means such configuration is not allowed. We suggest to ask RAN2 to remove the restriction in RAN2 spec.
For the cyan part, in RAN4#108-bis discussion all companies agreed with the benefit to support NCD-SSB on PSCell, and the reason to not define BCD-SSB related requirements for the scenario is that PSCell can be deactivated, and it was considered beyond the WI scope to define how UE uses NCD-SSB during the PSCell activation process. While it is true that PSCell can be deactivated, it is less likely than SCell. On the other hand, restricting use of NCD-SSB on PCell strongly limits the UE power saving potential, especially in EN-DC scenario, which is used in many NR deployments today.
We suggest to update the RAN4 requirements and inform RAN2 that NCD-SSB related requirements also apply for PSCell when it is activated. This means there is no NCD-SSB related requirements do not apply when the PSCell is deactivated or in the activation process. 
Proposal 4: On the use of NCD-SSB on PSCell and SCell (RAN2 LS R2-2313951), RAN4 to 
· Ask RAN2 to remove the restriction for NCD-SSB measurement to be only applicable for PCell in RAN2 spec
· Update RAN4 requirements and inform RAN2 that NCD-SSB related requirements also apply for PSCell when it is activated 
A draft LS reply is provided in the Annex.
Conclusions
In this paper we provided our views on RRM requirements for BWP without restriction.
Proposal 1: For UE supporting both option B-1-1 and A, if configured by NW, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
Proposal 2: For UE supporting both option C and A, if configured by NW, UE should perform L1 measurement on both NCD-SSB within active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
Proposal 3: For UE supporting both option B-1-1 and C, if the active BWP that does not contain CD- or NCD-SSB, UE should perform L1 measurement on CD-SSB. No additional requirements will be defined for such scenario.
Proposal 4: On the use of NCD-SSB on PSCell and SCell (RAN2 LS R2-2313951), RAN4 to 
· Ask RAN2 to remove the restriction for NCD-SSB measurement to be only applicable for PCell in RAN2 spec
· Update RAN4 requirements and inform RAN2 that NCD-SSB related requirements also apply for PSCell when it is activated 
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1. Overall Description:
RAN4 thanks RAN2 for the LS R2-2313951. 

RAN4 understands that capturing the restriction for NCD-SSB measurement to be only applicable for PCell in RAN2 spec means NW is not allowed to configure NCD-SSB on PSCell or SCell. RAN4 would clarify that RAN4 intention is to allow NW to configure NCD-SSB on PSCell and SCell, but NCD-SSB related requirements do not apply, and it is up to NW implementation. Therefore, RAN4 kindly asks RAN2 to remove the restriction from RAN2 spec.

On the applicability of NCD-SSB for PSCell, based on further discussion in RAN4#110, RAN4 confirms that the NCD-SSB related requirements also apply to PSCell when the PSCell is activated. RAN4 kindly asks RAN2 to take this information into account.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account, and remove the restriction for NCD-SSB measurement to be only applicable for PCell in RAN2 spec.

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #110-bis			Apr 15 – Apr 19, 2024	         TBD, China
RAN WG4 Meeting #111			    May 20 – May 24, 2024	         Fukuoka, Japan
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