[bookmark: _Hlk525903026][bookmark: _Hlk47600739][bookmark: _Hlk47600723][bookmark: _Hlk506565237][bookmark: _Hlk47602131]3GPP TSG RAN Meeting #99	RP-230376
Rotterdam, Netherlands, March 20 - 23, 2023

[bookmark: Source]Agenda item:	9.12
Source: 	vivo
Title: 	Discussion on BWP operation without restriction
[bookmark: _Hlk47600873]Document for:	Discussion & Decision
Introduction
According to conclusion in the RAN#97-e meeting, RAN4 was tasked to perform high-level analysis of the options for BWP operation without restriction [1]. RAN4 was working on the RAN task in the RAN4#104-bis-e and RAN4#105 meetings. The conclusion was reported to RAN plenary in the RAN4 LS [2].
Based on RAN4 report provided in the LS [2], there were further extensive discussions in the RAN#98-e meeting. WF [2] provided by moderator was considered as a compromised solution and discussed during GTW. However, no consensus was reached. 
In this contribution, we further present our views on how BWP operation without restriction is to be supported.
Discussion
[bookmark: _Hlk73468315]The final candidate options for supporting BWP operation without restriction provided in the RAN4 report are as follows.
	· Candidate options 
· Option A) Perform BM/RLM/BFD based on CSI-RS within active BWP
· Option B) Perform BM/RLM/BFD based on SSB outside active BWP
· Option B-1) UE’s capability not requiring additional measurement gap for BM/RLM/BFD
· Option B-1-1) Using larger BW covering SSB outside active BWP without interruptions
· Option B-1-2) Using larger BW covering SSB outside active BWP with interruptions
· Option B-2) BM/RLM/BFD on SSB outside BWP within measurement gaps
· Option B-2-2) Dedicated MG or NCSG for RLM/BFD/BM measurements
· 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



Based on RAN4 high-level analysis in the report [2], following observations can be made.
From RAN4 RRM requirements impact/workload perspective,
· Option A), option B-1-1) and option C) have small RRM requirements impact and low RAN4 workload. 
From UE power consumption / UE complexity perspective,
· Option A) and option C) have low UE power consumption and low UE complexity. 
From Throughput impact (Data interruption) perspective,
· Option A), option B-1-1) and option C) have no extra throughput impact when UE is performing RLM/BFD/BM, i.e., it is performed based on RSs within active BWP or RF channel BW. 
It can be seen that Option A) and Option C) have minimum impact from the above four aspects/criteria. Thus, the two options should be supported from specification point of view for UE to perform RLM/BFD/BM when CD-SSB is outside active BWP. 
Option B-1-1) can be considered to be supported considering low specification impact though UE power consumption is a bit high compare to other solutions, which could be optimized by UE implementation.
Option B-1-2) and Option B-2-2), however, require larger RAN4 efforts to define requirements and have certain level of system impact in terms of throughput loss. It should not be considered as it could highly not be used in practical network in the future due to system impact. 
The WF proposed by moderator in the last RAN plenary meeting are as below.
	Can RAN agree that we specify:
	 both "B-1-1 without early implementability" and C, both as optional features, in Rel 18?
B-1-1 and C are as described in the RAN 4 LS in RP-222725=R4-2220437
2) If yes, how to handle the subsequent (small) work?

**********
Note: from the NWM discussions, we have agreement that
“Companies with concerns about the completeness of Option A should submit contributions to RAN 4. RAN requests RAN 4 to treat any such documents.”



According to observations from RAN4 report and discussions from last RAN plenary meeting, the compromised solution provided by moderator in WF [3] is the best way to move forward.
Proposal 1: Both "option B-1-1 without early implementability" and option C are supported as optional features for BWP operation without restriction in Rel-18.

If proposal 1 is agreeable, the workload is small and reasonable for Rel-18. It can be handled in TEI-18. It may also be fine to be added as new scope for Rel-18 even further RRM enhancement WI.
Proposal 2: The subsequent work can be done in either TEI-18 or in eFeRRM WI.

Conclusion
In this contribution, we further present our views on how BWP operation without restriction is supported. Following are the proposals:.
Proposal 1: Both "option B-1-1 without early implementability" and option C are supported as optional features for BWP operation without restriction in Rel-18.
Proposal 2: The subsequent work can be done in either TEI-18 or in eFeRRM WI.
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