[bookmark: Title][bookmark: DocumentFor][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 104-e 	R4-22xxxxx
Electronic Meeting, Aug. 15 – Aug. 26, 2022

Source: 	vivo
Title: 	Discussion on remaining issues in R17 RLM BFD relaxation for UE power saving
Agenda Item:	9.12.1
Document for:	Discussion
Introduction
In RAN4 103e meeting, the WF on RLM/BFD relaxation for UE Power Saving enhancements [1] is agreed. 
Moreover, one LS from RAN2 [2] is received.
Based on all above information, we provide our views on the remaining issues in R17 RLM BFD relaxation for UE power saving.
Discussion
Issue 1  Low mobility criteria
In last meeting, the following remaining issue is left in [1].
Issue 1-8: Clarifications for Low mobility criteria evaluation
For NR-DC, the following proposals can be discussed in R4#104-e:  
· Proposal 1-1: For NR-DC, UE may also evaluate low mobility criteria in PSCell if network configures, and apply the evaluated low mobility state in the corresponding cell group. 
· Proposal 1-2: 
· In NR-DC, the UE configured with low mobility criteria evaluates the low mobility criterion only on SpCell. 
· In NR-DC, if the relaxed measurement criterion (low mobility criteria) is met on a SpCell then the UE assumes that the relaxation criterion is met on all serving cells in the CG of that SpCell
· Proposal 1-3: keep the previous agreement that evaluate low mobility criteria on PCell. 


In [3], the motivation of proposal 1-2 was presented by us. However, UE has varieties of ways to identify low mobility. Even though option 1-3 is not optimal, it may also work in practice. Therefore, provided RAN2 already achieved agreements on the related issue, and it is already the 3rd meeting for maintenance, now we slightly prefer proposal 1-3.
Proposal 1  Prefer to keep the previous agreement that UE evaluates low mobility criteria on PCell.

Issue 2  How to capture TSearchDeltaP-Connected
In last meeting, bother RAN2 and RAN4 has achieved similar conclusions as cited below.

Issue 1-4 in [1]: Evaluation period for UE fulfilling relaxed measurement criteria – Low mobility criterion
· Low mobility criterion should be viewed as fulfilled if low mobility condition specified in 5.7.13.1 of TS 38.331 has fulfilled for a period of TSearchDeltaP, connected 

RAN2 agreements in [2]
· For the R17 low mobility criterion, the UE considers the relaxed measurement criterion is fulfilled only when the defined criterion formula is fulfilled for a period of TSearchDeltaP-Connected. (Assume this is consistent with RAN4 decisions).
· Capture TSearchDeltaP-Connected for low mobility criterion in RAN2 specification (as long as this does not contradict R4).

However, currently the agreement is captured in TS 38.133. In our understanding, it would be better to capture this agreement in TS 38.331, since it should be part of the low mobility criteria. Therefore, we propose to remove the corresponding description in TS 38.133, and reply to RAN2 for this decision.
Proposal 2  Prefer to capture the period TSearchDeltaP-Connected for determining low mobility scenario in RAN2 spec. RAN4 remove this part in TS 38.133 and feed back the decision to RAN2.
Based on above proposal we provide one draft reply LS to RAN2 in the annex

Issue 3  Clarification on multiple RLM-RS/BFD-RS
In last meeting, the following is already captured in [1].
Issue 1-1: Clarification on multiple RLM-RS/BFD-RS
· For entering condition, 
· Option 1: good serving cell quality criterion is fulfilled when the radio link quality is better than the threshold (Qin + X dB) for at least one resource in the set of resources for RLM/BFD. 

· For exiting condition, 
· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD. 
Agreement: Option 1 
· X with candidate values {2,4,6,8} dB can be configured by NW with default value as 0 dB. 

The exiting condition of RLM/BFD relaxation has been discussed in several meetings. It was agreed that Qout would be used for exiting RLM, and therefore the additional threshold is not needed. This is part of why default entering threshold is set to Qin. 
However, according to above agreements, the exiting threshold would also be Qin + X, which allows no margin between entering and exiting, and would bring in Ping-pong effect between entering and exiting. This is probably a typo in the agreement and has to be fixed. This is also not aligned with the single RS case, which is not supposed to be discussed in this issue. 
Observation 2  Following last agreements on multiple RLM-RS/BFD-RS, frequent Ping-pong between normal mode and relaxation mode can be expected for UE configured with RLM and/or BFD relaxation.
Proposal 3  Fix the typo in last meeting agreement as
· For exiting condition, 
· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qout dB) for all resource in the set of resources for RLM/BFD.

Conclusion
Based on above analysis, we have following observations and proposals.
Proposal 1  Prefer to keep the previous agreement that UE evaluates low mobility criteria on PCell.
Proposal 2  Prefer to capture the period TSearchDeltaP-Connected for determining low mobility scenario in RAN2 spec. RAN4 remove this part in TS 38.133 and feed back the decision to RAN2.
Proposal 3  Fix the typo in last meeting agreement as
· For exiting condition, 
· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qout dB) for all resource in the set of resources for RLM/BFD.
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1. Overall Description:
In RAN4 #104-e meetings, RAN4 have discussed whether to capture the period TSearchDeltaP-Connected for determining low mobility scenario in RAN2 spec or in RAN4 spec. Based on discussion, RAN4 has agreed to capture this in RAN2 specifications and the related description in TS 38.133 has been removed.

Therefore, RAN2 is asked to keep consistent with the agreements achieved in RAN2 118e, and capture the period TSearchDeltaP-Connected in RAN2 specificiations

2. To RAN WG2 group. 
ACTION: 	RAN4 respectfully asks RAN2 to take RAN4 conclusions in consideration and revise the corresponding RAN2 specifications.

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