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Introduction
In RAN4#97-e meeting, RLM/BFD relaxation for power saving was discussed. WF[1] was agreed. In this contribution, we provide analysis on RLM/BFD relaxation for NR UE power saving. 
Discussion
For the RLM/BFD measurement relaxation schemes listed in WF[1]
	· 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 number reducing the sample number. 



We use the option 1a for simulation. Define K as the relaxation factor. 
K = 1: every SSB sample is used for RLM measurement.
K = 2: every other SSB sample is used for RLM measurement
K = 4: every four SSB sample is used for RLM measurement
In Rel-15, the delta SINR is used for RLM evaluation. By increasing number of SSB with in evaluation period reduces the span of delta SINR.  Delta SINR = (estimated SINR – ideal SINR)
In WF[1]:
	· Study the system impact of relaxed RLM/BFD measurements, taking in to account the following evaluation metrics: 
· increased latency in RLF triggering (for RLM)
· increased latency in beam failure detection and the initiation of beam recovery procedure (for BFD)
· Delta SINR as one of the performance statistic to evaluate the RLM/BFD performance impact


We use “Delta SINR = (estimated SINR_R17– estimated SINR_R15)” for simulation.
We evaluate Delta SINR in [2].  It shows delta SINR CDF curves by using different values of K (K = 2 and K=4). The 5%-ile and 95%-ile CDF values calculated from the CDF curves are summarized in Table.
Based on the result, delta SINR values of 5%-ile and 95%-ile CDF curves based on SSB are within a range of +1.89/- 1.96 dB with K = 2, +2.55/- 2.62 dB with K = 4, respectively for speed is 3km/h. delta SINR values of 5%-ile and 95%-ile CDF curves based on SSB are within a range of +4.6/- 4.46 dB with K = 2, +5.35/- 5.23 dB with K = 4, respectively for speed is 30km/h. Considering the accuracy of SINR, when speed is 30km/h, the system cannot meet the same performance as that in release 15.
Observation 1: for low speed, the relaxation factor can be 4 with no performance degradation for RLM compared to Rel-15.
Observation 2: When speed is 30km/h, the system cannot meet the same performance as that in release 15.
Proposal 1: Use of a scaling factor for defining the relaxed RLM/BM evaluation period. Use low mobility criteria to do RLM relaxation for power saving, and the relaxation factor can be 4 with no performance degradation for RLM compared to Rel-15.
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In this contribution, we provide analysis on RLM/BFD relaxation for NR UE power saving.
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Reference
[1] R4-2017269, “WF on NR UE Power Saving Enhancements”, MediaTek
[2] R4-2100478, “Initial performance evaluation for RLM/BFD relaxation factor”
