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In the previous RAN meeting, the options for BWP without restriction were discussed, and the following conclusion was endorsed [1]:
	· No new solution for FG 6-1a shall be added to Rel-17
· If CSI-RS based RLM/BM/BFD are supported by a UE, FG6-1a can work without any issue. FG1-7 (CSI-RS based RLM) and FG 2-24 (SSB/CSI-RS for beam measurement) are mandatory with capability signalling features.
· No change to TU allocation for current RAN4 work in Q4 2022. 
· RAN asks RAN4 to do a high level analysis of the options (copied below) in RAN4’s answer to Q2 in RP-221911 and report it to RAN#98 for RAN decision.
Options from RP-221911:
a) Perform BM/RLM/BFD based on CSI-RS within active BWP
b) Perform BM/RLM/BFD based on SSB outside active BWP
i. UE’s capability to operate using larger BW covering SSB outside active BWP, or a UE that is equipped with a separate RF chain
ii. BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements.
c) [bookmark: OLE_LINK166][bookmark: OLE_LINK167]NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible  with existing RAN4 specifications for BM/RLM/BFD


Following this guidance, this contribution provides further high level analysis on the listed options. 
2 Discussion
2.1 Option a) Perform BM/RLM/BFD based on CSI-RS within active BWP
It was already indicated in the previous RAN4 LS R4-2214355 that RAN4 has requirements to support BM/RLM/BFD based on CSI-RS within active BWP and no spec change is needed. 
In the previous discussions, the main concern from some companies are that even though for UEs that support CSI-RS based RLM/BM/BFD, FG6-1a can work without any issue, the corresponding FGs, i.e., FG1-7 (CSI-RS based RLM) and FG 2-24 (SSB/CSI-RS for beam measurement) are mandatory with capability signalling features. 
In legacy (R15/16/17), due to IODT, some UEs in the filed may report those FGs. However, given that  RAN already concluded that no new solution for FG 6-1a shall be added to Rel-17, for Rel-17 network has no other choice but to configure for these UEs (not supported the FG1-7 and/or 2-24) in such a way that the active BWP always cover the SSB for measurements. 
In Rel-18, the above mechanism can be reused, which requires no further standardization effort. The rationale also includes that one should expect a Rel-18 UE already support a Rel-16 FG that is mandatory with signaling.  
Proposal 1 It is typical case that a Rel-18 UE already support FG1-7 and 2-24, so Option a) which does not require any specification effort is generally preferable. 

2.2 Option b) Perform BM/RLM/BFD based on SSB outside active BWP
From high level, we think Option b) leads to much more effort and complexity, and it is less preferable compared with the other option(s). 
More specifically, alternative (i) of option b) may only apply to specific UE implementations but not general enough. Also, more RAN4 work is needed to figure out the RRM requirements. 
· for (i-1), i.e., the sub-option which relies UE’s capability to operate using larger BW covering SSB outside active BWP will lead to higher UE power consumption due to wider RF bandwidth. And the corresponding RRM requirements need to be further discussed, e.g., considering the same or difference numerology of the target SSB. 
· For (i-2), it limits to the implementation when a UE that is equipped with a separate RF chain. For this case, the RRM requirements need to be discussed in RAN4 as well, e.g., to use the spare RF to measure the RS may or may not require gap or interruption, which as in Rel-17 is up to UE capability and may be different from band to band. 
For alternative (ii) of Option b), i.e., 	BM/RLM/BFD on SSB outside BWP are performed with shared MG or NCSG for L3 measurement, or dedicated MG or NCSG for RLM/BFD/BM measurements, our main concern is the increased implementation complexity and decreased system throughput. This alternative couples the L1 and L3 measurements, so more detailed analysis is needed in RAN4 if this option is considered. Note that RAN guidance is no change to TU allocation for current RAN4 work in Q4 2022, so it is not feasible to do detailed analysis at this stage. 
Proposal 2 Option b) requires higher standardization effort, more UE power consumption (if always using larger BW covering SSB outside active BWP) , and higher implementation complexity. It is less preferable from RAN4 point of view. 

2.3 Option c) NCD-SSB approach which would work with existing UE hardware architectures (FG6-1) and be compatible with existing RAN4 specifications for BM/RLM/BFD
In Rel-17, NCD-SSB based measurements are supported for Redcap UEs. In current TS38.300 the following have been captured
Intra-frequency neighbour (cell) measurements and inter-frequency neighbour (cell) measurements are defined as follows:
…
Note 2a: If a RedCap UE is configured to perform serving cell measurements based on an NCD-SSB configured in its active BWP, this NCD-SSB is considered as the SSB of the serving cell in the definition of intra-frequency and inter-frequency measurements as above.
and
For SSB based intra-frequency measurement, if the measurement gap requirement information is reported by the UE, a measurement gap configuration may be provided according to the information. Otherwise, a measurement gap configuration is always provided in the following case:
-	Other than the initial BWP, if any of the UE or RedCap UE configured BWPs do not contain the frequency domain resources of the SSB associated to the initial DL BWP, and for RedCap UE, are not configured with NCD-SSB for serving cell measurement.
And, the corresponding requirements have been specified in TS38.133 section 9.2B and 9.3B. 
However, after lengthy discussions, it was not agreed to support NCD-SSB for non-Redcap UEs in Rel-17. In RAN2#119-e meeting (which is the latest meeting before the previous RAN meeting), the following was concluded
RAN2 will not further discuss extending NCD-SSB to non-RedCap UEs in Rel-17 unless requested by RANP.
So NCD-SSB based measurements are not supported for non-Redcap UEs in Rel-17. If Option a) is not sufficient, RAN4 can further discuss the extension of NCD-SSB to non-Redcap UEs in Rel-18. When it comes the standardization effort of such extensions, we think it should be checked by all the related working groups including RAN1, and RAN2 and RAN4. From RAN4 point of view our initial estimation is that non-Redcap UEs can base on the corresponding requirements for the NCD-SSB of Redcap UEs. The extra standardization effort in RAN4 is not very high.  
Proposal 3 If Option a) is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap UEs in Rel-18. Requirements for Rel-17 Redcap UEs can be taken as a starting point. 
Observation 1	Option c) may also impact RAN1 and RAN2 so the other WGs need to be involved, i.e., RAN discussion is needed regarding whether Option c) is supported in Rel-18 or not. 
3 Summary
This contribution discusses the options for BWP without restriction based on guidance from the previous RAN meeting. From high level we think Option a) should be able to handle the potential issue in typical cases, and if that is considered insufficient, some limited Rel-18 work could be planned to enable Option c). Our proposals and observations are as the following. 
Proposal 1 It is typical case that a Rel-18 UE already support FG1-7 and 2-24, so Option a) which does not require any specification effort is generally preferable.
Proposal 2 Option b) requires higher standardization effort, more UE power consumption (if always using larger BW covering SSB outside active BWP) , and higher implementation complexity. It is less preferable from RAN4 point of view.
Proposal 3 If Option a) is not sufficient in Rel-18, RAN4 can further discuss the extension of NCD-SSB to non-Redcap UEs in Rel-18. Requirements for Rel-17 Redcap UEs can be taken as a starting point. 
Observation 1	Option c) may also impact RAN1 and RAN2 so the other WGs need to be involved, i.e., RAN discussion is needed regarding whether Option c) is supported in Rel-18 or not.
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