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Introduction
In RAN4#97-e and RAN4#98-e meetings, UE power saving enhancement was discussed. After discussion, initial agreements have been reached. A way forward for RRM requirements for UE power saving enhancements was approved in [1]. But there are some issues are FFS. In this contribution, we discuss RLM/BFD relaxation further and present our understanding and proposals.
Discussion
In RAN4#97-e and RAN4#98-e meetings, UE power saving enhancement was discussed. The Scheme of RLM/BFD measurements relaxation is agreed to use a scaling factor to extend the RLM/BFD evaluation period. But it is not agreed for several open issues.
· Feasible Scenarios for Power Saving
In Rel-15, both SSB and CSI-RS can be used for RLM/BFD measurement. In our understanding, we should not preclude either of them for power saving enhancement in Rel-17. We present some simulation results for SSB-based and CSI-RS based RLM measurement relaxation in FR1 in [4]. It shows that it is feasible to do the relaxation for both SSB-based and CSI-RS based RLM/BFD measurement. 
In the WF [1], it is listed as below:
	· RAN4 to identify the scenarios that system impact can be acceptable. 
· FFS the feasibility of following scenarios from system level perspective:
· SSB-based and CSI-RS based RLM/BFD measurement relaxation in FR1 for low mobility and high/medium SINR UE.
· CSI-RS based RLM/BFD measurement relaxation in FR2 for low mobility and high/medium SINR UE
· SSB-based RLM/BFD measurement relaxation in FR2 for stationary and high/medium SINR UE



In our understanding, the UE mobility and serving cell’s quality can be considered as two relaxation scenarios or both of them. 
Proposal 1: SSB-based and CSI-RS based RLM/BFD measurement relaxation in FR1 and FR2 for low mobility and high/medium SINR UE. 
· DRX cycle
In the WF [1], it is listed as below:
	· The applicability of DRX cycles for RLM/BFD relaxation should be studied and decided based on the ongoing simulation study.
· FFS DRX cycle length <= 80 ms



We present some simulation results for SSB-based and CSI-RS based RLM measurement relaxation in FR1 in [4] for DRX 20ms and 40ms respectively. From the simulation results it can be observed: The performance degradation due to DRX is not serious for 20ms and 40ms. It shows that it is feasible to do the relaxation for both DRX=20ms or DRX=40ms RLM/BFD measurement.
Proposal 2: It is feasible to do the relaxation for both DRX=20ms or DRX=40ms RLM/BFD measurement.
· How to consider serving cell’s quality as relaxation criteria
In the WF [1], it is listed as below:
	· RAN4 to further discuss how to take serving cell’s quality into account for the relaxation criteria 
· FFS how to consider serving cell’s quality. E.g. Based on SINR or BLER.
· FFS how to address different UE implantation issues.
· FFS: When radio link quality > Qout + X (dB) for RLM  and Qout,LR + Y (dB) for BFD relaxation
· X and Y are FFS.


In our understanding, the delta SINR is used for compare the performance degradation between Rel-15 RLM and Rel-17 RLM relaxation. In Rel-15, the radio link quality on the configured RLM-RS resources is used to compare to Qout to indicate the radio link quality. If it is worse than Qout, which means the link is not good enough. That would be much worse for relaxation. Therefore, for UE applied relaxation criteria, the radio link quality must be better than the threshold at least Qout.
Proposal 3: Consider serving cell’s quality as relaxation criteria when radio link quality > Qout + X (dB) for RLM and Qout,LR + Y (dB) for BFD relaxation.
· How to consider UE mobility as relaxation criteria
As mentioned above, if radio link quality is worse than Qout, it is meaningless to do relaxation. And it also describe in our discussion paper last meeting [2], when the speed is higher, the performance degradation due to relaxation cannot be ignore. So the relaxation criteria should consider UE velocity as well. 
Proposal 4: UE need to fulfil the low mobility and radio link quality is good than a threshold to make sure the link quality is good enough to do the relaxation. 
· Relaxation factor determination
In our discussion paper before [3], we describe that it related to multiple factors such as: RLM-RS, UE speed, DRX cycle (no DRX/short/long), periodicity of SSB or CSI-RS resource, N (RX beam for FR2), P (scale factor with consideration of overlap with measurement gap and/or SMTC window) and so on. In the WF [1], DRX cycle and RLM-RS periodicity should be considered as higher priority. Both DRX cycle and RLM-RS periodicity is used for the period of measurement of RLM-RS. The purpose is the same and the affection is similar. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5: The similar definition of RLM/BFD evaluation period in Rel-15 can be reused as Max(T, Ceil([Y]  P N)  Max(TDRX,TSSB))



· Relaxation of RLM/BFD when not all serving cells in intra-band CA/DC meets relaxation criteria
· Relaxation rules among serving cells for intra-band CA/DC scenario
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]We think for intra-band CA/DC scenario, the relaxation scenarios should be the same in serving cells. There is no need to define different series of relaxation rules. But there is possible that some cells meet the relaxation condition while other cells don’t. UE shouldn’t relax RLM for the cells which UE hasn’t fulfilled the relaxation condition otherwise UE may trigger the RLF early.
Proposal 6: For intra-band CA/DC, UE shouldn’t relax RLM for the cells which UE hasn’t fulfilled the relaxation condition.
· Reverting to the normal RLM operation
· Reverting to the normal BFD operation
When the relaxation criterion is not fulfilled, which means the link condition is not good enough to do the relaxation. UE shouldn’t continue working in the relaxed mode. It is reasonable that reverting to normal RLM/BFD operation when the relaxation criterion is not met.
Proposal 7: Revert to normal RLM/BFD operation when the relaxation criterion is not met.
Conclusion
In this contribution, we provide our further consideration on RLM/BFD relaxation measurement and give our proposals as follow:
Proposal 1: SSB-based and CSI-RS based RLM/BFD measurement relaxation in FR1 and FR2 for low mobility and high/medium SINR UE.
Proposal 2: It is feasible to do the relaxation for both DRX=20ms or DRX=40ms RLM/BFD measurement.
Proposal 3: Consider serving cell’s quality as relaxation criteria when radio link quality > Qout + X (dB) for RLM and Qout,LR + Y (dB) for BFD relaxation.
Proposal 4: UE need to fulfil the low mobility and radio link quality is good than a threshold to make sure the link quality is good enough to do the relaxation.
Proposal 5: The similar definition of RLM/BFD evaluation period in Rel-15 can be reused as Max(T, Ceil([Y]  P N)  Max(TDRX,TSSB))
Proposal 6: For intra-band CA/DC, UE shouldn’t relax RLM for the cells which UE hasn’t fulfilled the relaxation condition.
[bookmark: _GoBack]Proposal 7: Revert to normal RLM/BFD operation when the relaxation criterion is not met.
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