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1. Introduction
[bookmark: _Hlk142416711]In the RAN4#108bis meeting, there were less discussions on general aspects related issues for options supporting BWP operation without restriction due to lack of online and offline time. The remaining open issues are captured in the WF [1]. 
In this contribution, we further provide our views on remaining open issues relevant to general aspects for BWP operation without restriction.
2. [bookmark: _Hlk73468315]Discussion
2.1 Supporting multiple options simultaneously
There were discussions in the past RAN4 meetings on whether or not and how to define requirements for UE supporting multiple options for BWP operation without restriction. Conclusion was made for UE supporting both option B-1-1 and option C. 
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
Following options were proposed in the last RAN4 meeting.
	· FFS
· Option 1: 
· There is no obvious gain if option A and option B-1-1 are supported simultaneously. 
· 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.
· Option 2: 
· 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 3: 
· 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 4: 
· RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options B-1-1 and A
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options.


In the last RAN1 meeting, a new UE capability for indication of supporting option A was introduced according to updated RAN1 UE feature list [2].
	53. NR_BWP_wor
	53-4
	Support RLM/BM/BFD measurements based on CSI-RS when CD-SSB is outside active BWP
	1. UE performs RLM/BM/BFD measurements based on CSI-RS, when CD-SSB is outside 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
	1-7, 2-24, 2-31


Supporting of both option B-1-1 and option A may be possible from UE implementation perspective, and depends on measurement RS configuration (e.g., SSB or CSI-RS), UE can perform L1 measurement based on Option A or Option B-1-1.
With this understanding, if a UE supports both option B-1-1 by indicating FG53-1 and option A by indicating FG53-4, UE behaviour needs to be clarified. It is not desirable that when option A is supported in practical network, the UE still needs to work with option A and option B-1-1 together. It brings no obvious gain by operating with the two options simultaneously.
If UE supports option A only, it only measures CSI-RSs within active BWP for L1 measurements and measures CD-SSB outside active BWP for L3 intra-frequency measurements. If UE supports option B-1-1 only, it only measures CD-SSB outside active BWP for both L1 measurements and L3 intra-frequency measurements. 
If UE supports both option A and option B-1-1 and the two features works together, then the UE needs to measure both CSI-RS and CD-SSB outside active BWP for L1 measurements depending on NW configuration, and CD-SSB outside active BWP L3 intra-frequency measurements. It will complicate UE implementation, but the gain of CSI-RS based L1 measurements over SSB based L1 measurements is not obvious. In addition, option B-1-1 is supposed to be a replacement of option A considering commercialization in industry. Thus, it would be better not to consider the two options working simultaneously.
If simultaneous of option A and option B-1-1 is supported simultaneously, the requirements for supporting the two options together for RLM/BM/BFD measurements should be defined, i.e., applicable conditions should be clarified for the case when both CSI-RS and SSB outside active BWP are configured for RLM/BM/BFD measurements.
In summary, it is not expected that the UE works with option A and option B-1-1 together. 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.
Observation 1: there is no obvious gain if option A and option B-1-1 are supported simultaneously. 
Proposal 1: 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.
Proposal 2: 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.

Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
Following options were proposed in the last RAN4 meeting.
	· FFS
· Option 1: 
· 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 2: 
· For UE supporting both option C and A, both CSI-RS and NCD-SSB within the active BWP can be configured for L1 measurements.
· Option 3:
· RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options C and A.
· Option 4:
· 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:
· Alt 1: Leave it to network control.
· Alt 2: UE always measures CD-SSB unless the active BWP contains NCD-SSB.
· Option 5: 
· RAN4 not to define additional requirements for UE supporting multiple options.


Similar to option A and option B-1-1, UE may support both option A and option C simultaneously. In such case, the CSI-RS and NCD-SSB within active BWP can both be configured for RLM/BM/BFD. This should be reasonable configuration, which is similar to what is allowed by existing specification that configuration of CSI-RS and CD-SSB within active BWP for RLM/BM/BFD. 
Thus, UE should be allowed to work with option A and option C simultaneously. There is no extra complexity compared to option A only.
Proposal 3: 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.

For UE supporting both option B-1-1 and C, following was already agreed.
	· It is RAN4 understanding that for UE supporting both option B-1-1 and C, if NCD-SSB is configured within the active BWP, then UE is expected to perform RLM/BFD/BM and L3 intra-frequency measurements based on NCD-SSB based on TS 38.331. No additional requirements will be defined for such scenario.



If there is neither NCD-SSB nor CD-SSB is within the active BWP, it would be that only CD-SSB is configured by NW. UE should work with option B-1-1. When NCD-SSB is configured, it should be that at least one is configured in the active BWP. Therefore, the case discussed in option 4 above should be not considered. No clarification is needed.

Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
It was agreed that UE shall not indicate support of both B-1-1 and B-1-2 for the same agreed granularity reporting. Whether and how to capture this in 38.133 is FFS depending on RAN1 conclusion.
According to latest updated RAN1 UE features list for Rel-18 NR, the granularity reporting for the two options is per FS (per band per band combination). It would not be possible to capture that UE should not indicate support of both option B-1-1 and option B-1-2 for the same band per band combination. It is more suitable to capture this in RAN2 specification. An LS is needed to inform RAN2.
In addition, there could be an issue if it is based on the granularity of per band per band combination. It would mean that for a given band combination, e.g., band combination with 2 bands of band 1 and band 2, the UE can indicate support of option B-1-1 on band 1 but option B-1-2 on band 2. However, if UE supports B-1-2 on band 2, it will cause interruptions on band 1. It means UE cannot support option B-1-1 on band 1 actually. Therefore, it is more reasonable that UE shall not indicate support of both option B-1-1 and option B-1-2 per BC. It means in a given BC, UE should not indicate supporting of option B-1-1 on some bands but option B-1-2 on some other bands. However, the UE still have flexibility of indicating of option B-1-1 on any bands for a given BC and option B-1-2 on any bands for another given BC.
Proposal 4: A UE shall not indicate support of both option B-1-1 and option B-1-2 per BC.
Proposal 5: If option 4 is agreeable, LS to RAN2 on the RAN4 agreements that a UE shall not indicate support of both option B-1-1 and option B-1-2 per BC as it would impact RAN2 spec.

3. Summary
In this contribution, we provided our views on general aspects for BWP operation without restriction. Following proposal is provided.
Observation 1: there is no obvious gain if option A and option B-1-1 are supported simultaneously. 
Proposal 1: 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.
Proposal 2: 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.
Proposal 3: 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.
Proposal 4: A UE shall not indicate support of both option B-1-1 and option B-1-2 per BC.
Proposal 5: If option 4 is agreeable, LS to RAN2 on the RAN4 agreements that a UE shall not indicate support of both option B-1-1 and option B-1-2 per BC as it would impact RAN2 spec.

4. [bookmark: _Hlk4777878]References
[1] R4-2317337	WF on support for bandwidth part operation without restriction, vivo
[2] [bookmark: _Ref148959027]R1-2310635,	Updated RAN1 UE features list for Rel-18 NR after RAN1#114bis, Moderators (AT&T, NTT DOCOMO, INC.).

 5 / 8

