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Introduction
In this contribution, we provide discussion on the maintaining issues for RLM/BFD relaxation requirements.
Discussion
[bookmark: OLE_LINK186][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In R17, RAN4 achieved the following agreements on DRX cycle applicability for RLM/BFD relaxation in WF [1].
	Issue 2-2-6: DRX cycle applicability
· Relaxation is applicable for DRX<=80ms.
· FFS adjustment to other DRx cycles is needed to keep the monotonicity of DRx cycles w.r.t. evaluation time 
· FFS Maximum relaxation factor should be related to DRX cycle and RS periodicity.


Observation 1: For R17 power saving enhancement, RAN4 achieved the agreements that RLM/BFD relaxation is applicable for DRX cycle <=80ms.
In current specification, one of the conditions for exiting RLM/BFD relaxation is defined as “no DRX is used”. The definition of “no DRX is used” in TS38.133 is described in section 3.6.1.
	3.6.1	RRC connected state requirements in DRX
For the requirements in RRC connected state specified in this version of the specification, the UE shall assume that no DRX is used provided the following conditions are met:
-	DRX parameters are not configured or
-	DRX parameters are configured and
-	drx-InactivityTimer is running or
-	drx-RetransmissionTimerDL is running or
-	drx-RetransmissionTimerUL is running or
-	ra-ContentionResolutionTimer is running or
-	a Scheduling Request sent on PUCCH is pending or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity
Otherwise the UE shall assume that DRX is used.


As shown in Figure 1, in DRX mode, UE can be activated due to some timers (e.g. drx-InactivityTimer or drx-RetransmissionTimerDL) are running.
[image: ]
Figure 1: Example of active time in a DRX cycle
When UE detects the PDCCH that indicates the first data transmission, UE starts the DRX inactivity timer and HARQ RTT timer. UE starts the DRX retransmission timer when HARQ RTT timer expires. The durations of these timers are usually short and no longer than one DRX cycle, UE could be activated shortly within a DRX cycle due to these timers. In DRX mode, UE could switch between the states “DRX is used” and “no DRX is used” within one DRX cycle. The state “no DRX is used” is not equivalent to the non-DRX mode. If the wording “no DRX is used” is used for defining the exiting condition for DRX cycle applicability, then it could lead that the UE frequently enters and exit RLM/BFD relaxation mode due to these timers running, which does not align with RAN4 agreed DRX cycle applicability.
Observation 2: For RLM/BFD relaxation, the current wording of the exiting condition on DRX cycle applicability does not align with RAN4 original agreements on DRX cycle applicability.
For this WI, RAN4 agreed that whether RLM/BFD relaxation can be applied depends on the serving cell quality and UE mobility state. So, whether to enter RLM/BFD relaxation is determined by good serving cell quality criterion and low-mobility criterion. UE evaluates whether good serving cell quality criterion and low-mobility criterion are satisfied during an evaluation period. For good serving cell quality criterion, the evaluation period equals to 10 DRX cycles for RLM evaluation and 5 DRX cycles for BFD evaluation. For low-mobility criterion, the evaluation period for L3 RRM measurements can be configured as 5~300 seconds. So, the entering conditions for RLM/BFD relaxation are defined based on the channel quality and mobility state during a very long period.
Observation 3: In R17, the good serving cell quality criterion and low-mobility criterion are mainly used for RLM/BFD relaxation evaluation and the evaluation are defined as multiple DRX cycles and multiple seconds respectively, i.e. a quite long time.
The durations of these timers are quite short and no longer than one DRX cycle, UE could be activated shortly within a DRX cycle due to these timers. The serving cell quality and UE mobility state usually will not change during these timers running time. 
Observation 4: For RLM/BFD relaxation, the durations of DRX related timers are usually quite short and no longer than one DRX cycle, and the serving cell quality and UE mobility state will not change significantly during these timers running time.
[bookmark: _Hlk142335692][bookmark: _Hlk142335685]In R17, RLM/BFD relaxation is introduced for UE power saving purpose. If UE changes frequently between relaxation mode and non-relaxation mode, the power saving gain due to RLM/BFD relaxation is meaningless for UE.
Observation 5: If UE changes frequently between relaxation mode and non-relaxation mode due to short timer running, the power saving gain due to RLM/BFD relaxation is meaningless for UE.
It can be observed that the entering conditions of RLM/BFD relaxation are defined based on a stable state for serving cell quality and UE mobility state. So, the exiting conditions of RLM/BFD relaxation shall also be determined based on a stable state. It is suggested that UE shall not exit from RLM/BFD relaxation mode due to these timers running in DRX mode. Hence, the wording “No DRX is used” is not suitable for defining the exiting condition of RLM/BFD relaxation. We suggest to use “no DRX is configured” to replace it.
According to the configuration of DRX related parameters in TS38.331, both long DRX cycle and short DRX cycle will be configured. But only one type of DRX cycle will be used by UE at one time. It needs to be clarified that the DRX cycle in exiting conditions of RLM/BFD relaxation is currently used DRX cycle.
Proposal 1: For RLM/BFD relaxation requirements, the exiting condition for DRX cycle applicability need to be updated and can be defined as follow:
-	No DRX is configured or DRX cycle is longer than 80ms

Conclusions
This contribution provides the discussion on maintaining issues for RLM/BFD relaxation requirements. The following are provided:
Observation 1: For R17 power saving enhancement, RAN4 achieved the agreements that RLM/BFD relaxation is applicable for DRX cycle <=80ms.
Observation 2: For RLM/BFD relaxation, the current wording of the exiting condition on DRX cycle applicability does not align with RAN4 original agreements on DRX cycle applicability.
Observation 3: In R17, the good serving cell quality criterion and low-mobility criterion are mainly used for RLM/BFD relaxation evaluation and the evaluation are defined as multiple DRX cycles and multiple seconds respectively, i.e. a quite long time.
Observation 4: For RLM/BFD relaxation, the durations of DRX related timers are usually quite short and no longer than one DRX cycle, and the serving cell quality and UE mobility state will not change significantly during these timers running time.
Observation 5: If UE changes frequently between relaxation mode and non-relaxation mode due to short timer running, the power saving gain due to RLM/BFD relaxation is meaningless for UE.
Proposal 1: For RLM/BFD relaxation requirements, the exiting conditions for DRX cycle applicability need to be updated and can be defined as follow:
-	No DRX is configured or DRX cycle is longer than 80ms
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