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1. Introduction
[bookmark: _Hlk142416711]In the RAN4#106-bis-e meeting, discussions on the new WID to complete the specification support for BWP operation without restriction in NR was started. The progress was captured in the WF [1]. In the RAN4#107 meeting, there were further discussions on L1 and L3 measurements for options supporting BWP operation without restriction. Agreements and open issues are captured in the WF [2]. General aspects related are as follows.
	Applicable conditions of existing RLM/BFD/BM requirements for Option B-1-1, B-1-2 and option C
· Conclusion: Wait for RAN1 conclusion before discussing the applicable condition for the L1 requirements for option B-1-1, B-1-2 and option C
Issue 1-1: How to handle L3 related requirements impact
· Send LS to RAN plenary on RAN4 agreements on L3 related requirements impact for the options for supporting BWP operation without restriction.
Issue 1-2: Requirements for handover for Option A, C, B-1-1 and B-1-2
· Option 1: 
· It is beneficial to support handover to a BWP without CD-SSB directly for UE supporting option A, B-1-1 and option B-1-2.
· It is beneficial to support handover to a BWP with NCD-SSB directly for UE supporting option C.
· Option 2: 
· Subject to RANP approval, RAN4 to support HO scenarios involving NCD-SSB and re-use the same requirements from RedCap.
· Option 3: 
· Other options are not precluded.
· Note: The issue can only be discussed unless there is guidance from RANP that it is in the scope of the WI.
Issue 1-3: Requirements/UE behaviour for UE supporting both option B-1-1 and C
· Option 1:
· RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS).
· Option 2: 
· If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively. 
· If the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.
· Option 3: 
· For UE supporting both option B-1-1 and C, clarification on UE behaviour can be considered, for example: SSB within the active BWP should be used for L1 measurements, either CD-SSB or NCD-SSB
· Option 4: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 5: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 6: 
· Other options are not precluded.
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· Option 1: 
· RAN4 shall discuss the following scenario: If the UE is operating in an active BWP with no NCD-SSB, and no CD-SSB but WITH CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option A (CSI-RS).
· Option 2: 
· If UE working with option A and option B-1-1 simultaneously is supported, UE behaviour/conditions for RLM/BM/BFD measurements should be defined. 
· Option 3:
· For UE supporting both option B-1-1 and A, it is not necessary to specify new requirements.
· Option 4: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 5: 
· Other options are not precluded.
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· Option 1: 
· UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
· Option 2: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 3: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 4: 
· Other options are not precluded.
Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
· Option 1: 
· RAN4 shall discuss the following scenario: If-else the UE is operating in an active BWP with no NCD-SSB, no CD-SSB and NO CSI-RS, then would the UE perform the measurements based on Option B-1-1 or Option B-1-2.
· Option 2: 
· RAN4 not to define additional requirements for UE supporting multiple options.
· Option 3: 
· Whether RAN4 should define requirements for a UE supporting multiple options should be discussed later.
· Option 4: 
· Other options are not precluded.


In this contribution, we further provide our views on general aspects for BWP operation without restriction.
2. [bookmark: _Hlk73468315]Discussion
2.1 Supporting multiple options simultaneously
There were discussions in the last RAN4 meeting on whether or not and how to define requirements for UE supporting multiple options for BWP operation without restriction.
Issue 1-3: Requirements/UE behaviour for UE supporting both option B-1-1 and C
It is highly likely that UE would support both option B-1-1 and C. In deployment where NCD-SSB is configured, the UE may operate as option C for power saving. In deployment without NCD-SSB, the UE operates as option B-1-1. There is no need to specify requirements for combination of option B-1-1 and option C, i.e., the case that UE works with larger BW when NCD-SSB is configured within active BWP does not make sense.
[bookmark: _Hlk134868857]Then the UE behaviour for supporting both option B-1-1 and C should be clarified. One simple way is that UE works with option C whenever NCD-SSB is configured within active BWP and corresponding L1 measurements are configured. Otherwise, UE works with option B-1-1. In other words, if the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.  
Proposal 1: If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively. 
Proposal 2: if the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.

Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
Supporting 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.
Based on current UE feature for BWP without restriction, there is no new UE capability for option A. For legacy UE, it needs to report supporting FG 1-7, 2-24 and 2-31, which is mandatory feature with capability. Then intra-frequency measurement with gap should also be supported by the UE, which should be supported by default. So, it seems option A can be supported by the UE by existing mandatory UE capabilities. It is under discussion how the UE can meet timing requirements based on CD-SSB outside active BWP.
With this understanding, it seems if a UE supports option B-1-1 by indicating FG53-1, then the UE supports both option A and B-1-1 as option A is indicated by mandatory features FG 1-7, 2-24 and 2-31. However, it is not desirable that when option A is supported in practical network, the UE still needs to work with 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 within 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 and 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 of industry. Thus, it would be better not to consider the two options do not work 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.
Observation 1: there is no obvious gain if option A and option B-1-1 are supported simultaneously. 
Observation 2: If it is supported that UE works with option A and option B-1-1 simultaneously, UE behaviour/conditions for RLM/BM/BFD measurements should be defined.

Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
In addition, UE may support both option A and option C simultaneously. The CSI-RS and NCD-SSB within active BWP can 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 complex compared to option A only.
Proposal 3: UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.

Issue 1-6: Requirements/UE behaviour for UE supporting both option B-1-1 and B-1-2
The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured. In this case, the only choice for the UE is to support either option B-1-1 or option B-1-2 as the difference between the two options is whether interruptions are allowed or not. It would be obvious that UE cannot support both.
Proposal 4: No requirements for UE supporting both option B-1-1 and B-1-2 is defined.

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. 
Observation 2: If it is supported that UE works with option A and option B-1-1 simultaneously, UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
Proposal 1: If UE supports both option B-1-1 and C, the UE works with option B-1-1 or option C mutually exclusively, and the UE meets the requirements based on option B-1-1 or option C for BM/RLM/BFD, respectively. 
Proposal 2: if the UE is configured with NCD-SSB within the active DL BWP, the UE works and meets the requirements based on Option C i.e., NCD-SSB for BM/RLM/BFD; Otherwise, the UE works and meets the requirements based on Option B-1-1.
Proposal 3: UE working with option A and option C simultaneously should be supported and UE behaviour/conditions for RLM/BM/BFD measurements should be defined.
Proposal 4: No requirements for UE supporting both option B-1-1 and B-1-2 is defined.

4. Appendix
Issue 1-2: Requirements for handover for Option A, C, B-1-1 and B-1-2
The analysis in this section is only for information as it was agreed in the last RAN4 meeting that the issue can only be discussed unless there is guidance from RANP that it is in the scope of the WI. 
It was agreed that L3 intra-frequency measurement are enhanced for option B-1-1 and C. Handover is relevant to L3 intra-frequency measurement. For example, since L3 intra-frequency measurement for option C is based on NCD-SSB within active BWP, it would be reasonable to handover to a BWP with NCD-SSB of neighbour cell directly.
For option C, if handover to NCD-SSB directly is not supported, then the NW needs to handover the UE to first active BWP with CD-SSB, and then switch the UE to a BWP with NCD-SSB by BWP switching. It is 2-step procedure at the cost of signalling overhead, long procedure delay and throughput loss due to additional BWP switching. The requirements for handover to NCD-SSB are same as for handover to CD-SSB. Only applicability rules are needed, just like what was defined for Redcap. There is no extra work to define the requirements.
For option A and B series, on the other hand it is a bit different. Firstly, if handover to a BWP without SSB is not supported, the 2-step procedure is needed, e.g., NW needs to handover the UE to first active BWP with CD-SSB, and then switch the UE to a BWP without SSB. Similar drawbacks as of option C are observed. However, handover to a BWP without SSB needs additional work and discussions as it is not supported by any of current RAN4 specification. So, handover to a BWP without SSB for option A and B series is not needed to be considered.
Observation 4-1: It is beneficial to support handover to a BWP with NCD-SSB directly for UE supporting option C. Whether to support the feature needs RAN plenary guidance.
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