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1	Introduction
RAN4 has received an LS from RAN2 related to BWP operation without bandwidth restriction which contains following questions for RAN4 [1]:
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.


The questions raised in this LS were discussed at last RAN4 meeting and following agreement were reached [2]:
	Answer to Q2 in R2-2204009: If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB?
Agreement:
· RAN4 is to inform RAN2 that RAN4 requirements are defined only for the case when the target RS (SSB or CSI-RS) to perform BM/RLM/BFD is contained within the UE active BWP
· FFS whether it would be feasible for the UE to perform BM/RLM/BFD on RSs configured outside the active BWP 
· Companies should provide analysis on the feasibility of performing BM/RLM/BFD on RSs that are not contained within the active BWP
· RAN4 feasibility study focused on the response to RAN2 LS without any update on RAN4 specifications



Moreover, the topic was also brought up at last RAN plenary meeting with following outcome [3]:
	1. To task the relevant Working Groups (RAN 1, 2, 4) to make progress on their discussions related to the RAN 2 LS in R2-2204009, aim to ensure that Feature Group 6-1a “bwp-WithoutRestriction” works in an early implementable form in R18, or, possibly R17, and report progress to RAN #97. 



In this contribution, we further discuss the FFS from the agreed WF at last meeting and provide our view. 
[bookmark: _Ref178064866]2	Discussion
At last meeting it was agreed that the RAN4 BM/RLM/BFD requirements are defined for the case when the target RS to perform the BM/RLM/BFD is contained within the UE active BWP. The FFS is related to whether it is feasible for the UE to perform BM/RLM/BFD when RSs are configured outside the active BWP. 
When UE supports ‘bwp-WithoutRestriction’, it means the UE has the capability to operate the BWP without bandwidth restriction. More specifically, the DL BWP may not contain CORESET #0 and SSB. 
	bwp-WithoutRestriction
Indicates support of BWP operation without bandwidth restriction. The Bandwidth restriction in terms of DL BWP for PCell and PSCell means that the bandwidth of a UE-specific RRC configured DL BWP may not include the bandwidth of CORESET #0 (if configured) and SSB. For SCell(s), it means that the bandwidth of DL BWP may not include SSB.



Our view is that it is feasible to operate BM/RLM/BFD even when the RSs required to operate those procedures are transmitted outside the active BWP based different capabilities of the UE. 
In a first example, UEs which support ‘bwp-WithoutRestriction’ and are capable of operating using larger BW can still receive CORSET#0 and SSBs outside its active BWP. This way the UE can operate the BM/RLM/BFD procedures. From our understanding, no interruption is allowed in this scenario.
In second example, the UE which supports ‘bwp-WithoutRestriction’ and has reported ‘no gap no ncsg’ for active serving cells should be capable of operating BM/RLM/BFD when RSs are not contained within the active BWP. The reason is that such UEs can perform SSB-based measurement without gap even when the SSB are not contained in active BWP. From our understanding, no interruption is allowed in this scenario.
In a third example, the UE which supports ‘bwp-WithoutRestriction’ and equipped with a spare RF chain can receive the CORSET#0 and SSB transmitted outside its active BWP. This way the UE can operate the BM/RLM/BFD procedures. However, the UE may have to perform RF retuning before and after the measurements and may cause interruptions to the system. 
Based on the above examples, it can be concluded that there are cases where the UEs supporting ‘bwp-WithoutRestriction’ can perform BM/RLM/BFD even when the RSs required to operate those procedures are not contain within the UE active BWP. 
[bookmark: _Hlk61857909]Conclusion
In this contribution, we have discussed the RAN2 LS on BWP operation without bandwidth restriction based on the outcome of last meeting and made proposal:
 
Proposal 1		For a UE which supports ‘bwp-WithoutRestriction’, it is feasible to perform BM/RLM/BFD on RSs that are not contained within the active BWP based on following:
· UE’s capability to operate using larger BW,
· Whether UE is equipped with a separate RF chain 

Proposal 2 RAN4 to further discuss the no interruption conditions for UE supporting bwp-WithoutRestriction.
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1. Overall Description:
RAN4 would like to thank RAN2 for the LS on BWP operation without bandwidth restriction. RAN4 has discussed the questions raised in the LS and reached following conclusions:

Question 1: Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
RAN4 reply: 
RAN4 BM/RLM/BFD requirements in TS 38.133 are defined only for the case when the target RS (SSB or CSI-RS) to perform BM/RLM/BFD is contained within the UE active BWP.

Question 2: If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.
RAN4 reply: 
For a UE which supports ‘bwp-WithoutRestriction’, it is feasible to perform BM/RLM/BFD on RSs that are not contained within the active BWP based on following: 
· UE’s capability to operate using larger BW,
· Whether UE is equipped with a separate RF chain 


2. To RAN WG2 group. 
ACTION: 	RAN4 respectfully asks RAN2 to take the above information into consideration in future work.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #104bis-e	           	 	      	10 Oct – 19 Oct 2022, Electronic Meeting
TSG-RAN4 Meeting #105	           	 	      	14 Nov – 18 Nov 2022, Canada
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