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1. Introduction

In last meeting, RAN4 completed initial discussion on Rel-17 UE Power Saving Enhancements [1], and agreed Work plan [2] and a way forward [3] to further study of feasibility and performance impact of relaxing UE measurements for RLM and/or BFD
.
In this document, we provide our views based on way forward on UE power saving enhancements for RLM and/or BFD.
2. Discussion
In our view, two aspects need to be further discussed in this meeting including relaxation methods and Criteria for relaxation.
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Evaluation methodology for UE power consumption have also been extensively discussed in RAN1. It has already been seen that 10%~20% power saving gain is observed with scaling factor 2~4  for measurement relaxation.[4][5]
For option 2, we also agree it is feasible way to reduce power consuming if candidate beams can be reduced during each measurement period. However, it is hard for UE to decide which beams/direction can be skipped during radio link recovery or beam management, and may lead to RLM/BM performance loss. Besides, if UE supported such scheme, then the measurement period should be also shortened when UE doesn’t fulfill relaxed criteria. In our view, reducing the number of candidate beams is not a feasible solution for power saving of RLM and BFD.
For option 3, it may also have impact on measurement accuracy if reducing the sample number. 
Thus, we think RAN4 focus on extending evaluation period of RLM/BFD measurement and evaluating the scaling factor to achieve the balance of power saving and measurement performance.

Observation 1: Option 2 or 3 is not feasible for UE power saving in RLM/BFD measurement.

Proposal 1: RAN4 focus on extending evaluation period of RLM/BFD measurement and evaluating the scaling factor to achieve the balance of power saving and measurement performance.

[image: image2]
In our view, the low mobility criteria in Rel16 can be reused. And for serving cell’ quality, we prefer SINR as metric for the criteria. 
Taking RLM measurement as example, UE may trigger RLF too early due to lower SINR than Qout , or trigger RLF too late due to higher SINR than Qout, which lead to false alarm or miss detection. What level of SINR could be set as the triggering of relaxed measurement period, need to be studied. At least, based on our observation, different relaxation or scaling factors depend on different estimated SINR level. 

Therefore, we suggest delta SINR is used as one of the performance statistics to evaluate the RLM/BFD performance impact according to companies’ evaluation results.  And we prefer option 2b as SINR criteria that the measured SINR is above one additional threshold (e.g. SINR > X dB). X can be further decided based on RAN4’s evaluation.

At different SINR level UE needs different scaling factor of RLM/BFD measurements relaxation to achieve the same level power saving gain. It would be different for FR1 and FR2 as well, e.g., scaling factor can be set at least 4 when SINR ≥ 4dB for FR1 and at least 2when SINR ≥ 8dB for FR2.

Observation 2: Low mobility criteria in Rel16 can be reused.
Proposal 2: Prefer option 2b as SINR criteria that the measured SINR is above one additional threshold (e.g. SINR > X dB).
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In addition, based on our previous proposals, we think at least UE need to determine if the criteria for relaxation is fulfilled, e.g., low mobility and SINR criteria.
Proposal 3: Prefer UE to determine if the criteria for relaxation is fulfilled.

3. Conclusion

We provide our view on Rel-17 UE power saving enhancement on RLF/BFD:
Observation 1: Option 2 or 3 is not feasible for UE power saving in RLM/BFD measurement.

Proposal 1: RAN4 focus on extending evaluation period of RLM/BFD measurement and evaluating the scaling factor to achieve the balance of power saving and measurement performance.
Observation 2: Low mobility criteria in Rel16 can be reused.
Proposal 2: Prefer option 2b as SINR criteria that the measured SINR is above one additional threshold (e.g. SINR > X dB).

Proposal 3: Prefer UE to determine if the criteria for relaxation is fulfilled.
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Scheme of RLM/BFD measurement relaxation


At least extending evaluation period of RLM/BFD measurement (Option 1) to be considered as the scheme of RLM/BFD measurements relaxation. FFS schemes as follows


Option 1a: RAN4 to further discuss use of a scaling factor for defining the relaxed RLM/BM evaluation period and indication intervals.


Option 2: Reducing the number of candidate beams when UE fulfilled relaxed criteria can be a feasible way to reduce power consuming. 


Option 3: Reducing the sample number. 








Criteria for relaxation


RAN4 to further study the criteria which the UE is allowed to relax the RLM/BM requirements, according to UE mobility and/or serving cell’s quality. 


Note: The options discussed in RAN4 97e meeting are listed below for information. 


Option 1: UE mobility 


1a: Low mobility criteria, e.g. R16 RRM relaxation criterion can be used as a starting point. 


1b: other solutions.


Option 2: Serving cell’s quality (e.g. RSRP, SINR) 


2a: at-cell-center criteria, e.g. R16 RRM relaxation criterion can be used as a starting point. 


2b: the measured SINR is above one additional threshold (e.g. SINR > 2dB). 


2c: other solutions.








Network or UE to determine if the criteria for relaxation is fulfilled


The following options are FFS


Option 1: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements is determined by the network. 


Option 2: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements is determined by the UE. 


Option 3: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements is determined by both the network and UE.
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