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1 Introduction
In RAN4#102-e meeting, the discussion on UE power saving enhancements continued and the agreements were captured in a way forward in [1]. In addition, RAN2 CRs were approved in RAN#95-e meeting in [2-3]. In this contribution we continue the discussion based on the latest specifications in RAN2 and RAN4.
2 Misalignment between RAN2 and RAN4
RAN4 has sent LS to RAN2 asking for the signalling design to enable/disable the RLM/BFD relaxation. The following RAN2 CRs were eventually agreed in RAN#95-e [2-3]. 
3GPP TS 38.300 CR:
The UE is only allowed to perform RLM and/or BFD relaxation when relaxed measurement criterion for low mobility and/or for good serving cell quality is met. If configured to do so, the UE shall trigger reporting of its RLM and/or BFD relaxation status through UE assistance information if the UE changes its respective RLM and/or BFD relaxation status while meeting the UE minimum requirements specified in TS 38.133 [13].
3GPP TS 38.331 CR: 
5.7.X.2	Relaxed measurement criterion for good serving cell quality
The relaxed measurement criterion of good serving cell quality for RLM starts to be evaluated after receiving the good serving cell quality criterion configuration and is fulfilled when the downlink radio link quality on the configured RLM-RS resource is evaluated to be better than the threshold Qin+XdB,, wherein 
· Qin is specified in section 8.1 of TS 38.133 [14]. 
· X is the parameter offset in goodServingCellEvaluationRLM.
According to the citation above, RLM/BFD relaxation is allowed only when relaxation criterion for low mobility and/or good serving cell quality is configured and fulfilled. In another word, the relaxation is allowed when:
· UE has fulfilled low mobility criterion if the low mobility criterion is configured and the good serving cell quality is not configured, or 
· UE has fulfilled good serving cell quality criterion if the good serving cell quality criterion is configured and the low mobility criterion is not configured, or 
· UE has fulfilled both low mobility and good serving cell quality criteria if both criteria are configured 
Observation #1: According to RAN conclusion, the RLM/BFD relaxation is allowed when
· UE has fulfilled low mobility criterion if the low mobility criterion is configured and the good serving cell quality is not configured, or 
· UE has fulfilled good serving cell quality criterion if the good serving cell quality criterion is configured and the low mobility criterion is not configured, or 
· UE has fulfilled both low mobility and good serving cell quality criteria if both criteria are configured 
On the other hand, the following conditions are specified in RAN4 which we understood to be misaligned with the RAN conclusion. 
3GPP TS 38.133 section 8.1.1.1:
-	UE has fulfilled good serving cell quality criterion defined in [TBD] if the low mobility criteria is not configured, or
-	UE is also configured with low mobility criterion defined in [TBD] and UE has fulfilled both good serving cell quality criterion defined in [TBD] and low mobility criterion defined in [TBD]. 
For instance, the first bullet implies the UE has fulfilled good serving cell quality criteria “irrespective of the good serving cell quality criteria is configured or not”. That is, the good serving cell quality criterion is always evaluated irrespective of the configuration. This is definitely not the agreement either in RAN2 or RAN4 and misaligned with the RAN conclusion. Therefore, we suggest aligning the relaxation conditions in RAN4 with the RAN conclusion. The test proposal is provided in draftCR [4]. 
Observation #2: According to RAN4 spec, the good serving cell quality criterion is always evaluated irrespective if it is configured or not. This is misaligned with RAN conclusion.
Proposal #1: Align the relaxation conditions in RAN4 with the RAN conclusion.  
3 Discussion
RLM/BFD relaxation in DRX
In the objectives of the WID, the study on the RLM/BFD relaxation is described as below. It is understood the RLM/BFD relaxation is allowed only when short DRX cycle is configured. In other words, the UE shall not perform relaxed measurements if DRX is not used.  
0. Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]
· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS
Observation #3:  According to WID, the RLM/BFD relaxation is allowed only when short DRX cycle is configured.
The relaxed RLM measurement requirement is specified in Table 8.1.2.4-1. The condition Max (TDRX,TSSB) ≤80ms may be understood also including TDRX = 0. It would be good to clarify that the UE shall not perform relaxed RLM/BFD measurement when DRX is not used. 
Table 8.1.2.4-1: Evaluation period TEvaluate_out_SSB_Relax for FR1
	Configuration
	TEvaluate_out_SSB_Relax (ms) 

	Max(TDRX,TSSB) ≤80ms
	Max(200 K3 NOTE3, Ceil(15  K1NOTE2  P)  Max(TDRX,TSSB) NOTE1)

	80ms < Max(TDRX,TSSB) ≤160ms
	Ceil(15  P)  Max(TDRX,TSSB)

	NOTE 1:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length and no longer than 80ms.
NOTE 2: 	K1 = 4 for Max(TDRX,TSSB) ≤40ms and K1 = 2 for 40ms<Max(TDRX,TSSB) ≤80ms.
NOTE 3: 	K3 = K1, if K1 ≤ 2; otherwise K3 = 1.



Proposal #2: The UE shall not relax the RLM/BFD measurements when DRX is not used.
Minimum requirement for UE fulfilling relaxed measurement criteria
In TS 38.133, the relaxed evaluation period TEvaluate_out_SSB_Relax and TEvaluate_out_CSI-RS are defined for the UE fulfilling relaxed measurement criteria, however, the relaxed evaluation period for evaluating if the downlink ratio quality becomes higher than the threshold Qin_SSB or Qin_CSI RS is not provided. As the good serving cell quality relaxation criteria is based on Qin, the minimum requirement referring to Qin are also needed. 
Proposal #3: The minimum requirements for evaluating if the downlink radio quality becomes higher than the threshold Qin_SSB or Qin_CSI RS shall be specified. 
Minimum requirement at transitions
When the UE transitions between relaxed and non-relaxed RLM/BFD measurements, the minimum requirement at transitions shall be defined similar as in section 8.4.  The text proposal is proposed taking RLM as example: 
When the UE transitions between relaxed and non-relaxed measurements, for each RLM-RS resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode for each RLM-RS resource. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.
Proposal #4: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements.
Conclusion
In this contribution, we discussed the entering and exit relaxation criteria for RLM/BFD measurements as well as the UE behaviour in relaxation mode. The observations and proposals are summarized as below:
Observation #1: According to RAN conclusion, the RLM/BFD relaxation is allowed when
· UE has fulfilled low mobility criterion if the low mobility criterion is configured and the good serving cell quality is not configured, or 
· UE has fulfilled good serving cell quality criterion if the good serving cell quality criterion is configured and the low mobility criterion is not configured, or 
· UE has fulfilled both low mobility and good serving cell quality criteria if both criteria are configured 
Observation #2: According to RAN4 spec, the good serving cell quality criterion is always evaluated irrespective if it is configured or not. This is misaligned with RAN conclusion.
Proposal #1: Align the relaxation conditions in RAN4 with the RAN conclusion.  
Proposal #2: The UE shall not relax the RLM/BFD measurements when DRX is not used.
Proposal #3: The minimum requirements for evaluating if the downlink radio quality becomes higher than the threshold Qin_SSB or Qin_CSI RS shall be specified. 
Proposal #4: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements.
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