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Introduction
In RAN4 #107 and RAN4 #108, a CR was proposed [1] and the corresponding discussion is triggered for R17 RLM/BFD relaxation. However, no consensus has been reached.
	Proposal (Huawei): For RLM/BFD relaxation requirements, the 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



Based on all above information, we provide our views on maintenance issues in R17 RLMBFD relaxation.
Discussion
During R17 discussion on RLM/BFD relaxation, common understanding on the applicability of RLM/BFD relaxation are only for the case when DRX is configured. However, take RLM as example, the following is captured.
	TS 38.133 v17.10.0 clause 8.1.1.1
The UE is no longer allowed to relax RLM measurements and apply the relaxed radio link monitoring provided that at least one of the following conditions is met: 
-	The UE sends out-of sync indications to the higher layers,
-	The timer T310 is running.
-	No DRX is used or DRX cycle is longer than 80ms




Actually, in TS 38.133, the definition of DRX is used in provided as follows.
	TS 38.133 v17.10.0 clause 3.6.1
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.




Based on above definition and current exit condition in the spec, UE needs to exit relaxation mode if it remains in DRX active time due to UL/DL data transmission based on RAN2 procedure. Note that those procedures are normally assumed to be dynamic, i.e. the DRX is used or not can be different between the first and the next DRX cycles. This is usually not good for RRM requirement definition. Figure 1 is an illustration of corresponding UE behavior.


Figure 1  Illustration of problem of existing RAN4 spec about exit condition of RLM/BFD relaxation
Firstly, in R15, there is no clarification in clause 8.1.2.2, 8.1.3.2. and 8.5.2.2, 8.5.3.2 of TS 38.133 whether the DRX cycle length in the tables are ‘used DRX cycle length’ or the ‘configured DRX cycle length’. Our understanding is that, if clarification is needed that used DRX cycle length should be considered, it should be explicitly provided in TS 38.133. For example, the L1 indication interval of RLM/BFD would be impacted by whether DRX is used or not. Note that the measurement periods and indication intervals are separate terms.
Observation 1  In clause 8.1.2.2, 8.1.3.2. and 8.5.2.2, 8.5.3.2 of TS 38.133, the DRX cycle length are derived based on DRX configuration, and they are not impacted by whether DRX is used or not.
Secondly, for connected mode UE, network may have other solutions in dealing with the link quality tracking when only DRX <= 80ms is configured and UE is allowed to enter RLM/BFD relaxation state according to the criterion configured. For example, aperiodic beam reporting and/or CSI reporting can be configured and triggered. On the other hand, from UE perspective, entering/exiting RLM/BFD relaxation frequently may have significant impact on UE baseband design. For example, UE may calculate the number of samples needed for RLM/BFD according to current SNR and the relaxation state. If the relaxation state switches frequently, it will impact the RLM/BFD measurement scheduler, and reduce UE power saving gain largely.
Observation 2  UE power saving gain will be impacted if UE entering/exiting RLM/BFD relaxation frequently due to data transmission.
Thirdly, note that according to RAN2 spec, as long as there is relaxation state change, UE will report UAI to network. Such UAI reporting can also be regarded as UL/DL data, which may trigger further relaxation state change of the UE. As illustrated in Figure 1, for the 3rd yellow region, actually it is triggered by relaxation state change.
Observation 3  Considering UAI reporting, UE may be involved in endless relaxation state change, which make the feature totally useless.
Based on all above observations, we have the following proposal.
Proposal 1  For RLM/BFD relaxation requirements, the 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.
Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  In clause 8.1.2.2, 8.1.3.2. and 8.5.2.2, 8.5.3.2 of TS 38.133, the DRX cycle length are derived based on DRX configuration, and they are not impacted by whether DRX is used or not.
Observation 2  UE power saving gain will be impacted if UE entering/exiting RLM/BFD relaxation frequently due to data transmission.
Observation 3  Considering UAI reporting, UE may be involved in endless relaxation state change, which make the feature totally useless.
Proposal 1  For RLM/BFD relaxation requirements, the 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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