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Introduction
In RAN2#116-e [1] it was agreed:
	· RLM/BFD relaxation criteria are configured by dedicated signalling (e.g. RadioLinkMonitoringConfig) as a baseline, if RAN4 decides to provide parameters instead of predefined or by implementation. 
· R2 assumes to use AS capability procedure to report UE capability of supporting RLM/BFD relaxation. Details FFS. 
· RAN2 wait for RAN4 progress on the designing of low mobility criterion.
· RAN2 assumes the presence/absence of configuration for RLM/BFD relaxation criteria in signalling indicates to the UE whether the UE can/should evaluate the criteria.



As part of the discussion on [2] it was proposed:

	Proposal 7: (13/17 for discussion) There should be a UE report mechanism when RLM/BFD relaxation criteria is fulfilled and/or exit (but details can be FFS).




The following was noted [1]:
	-	Chair: ON whether the network need to be aware whether the UE performs relaxation or not, many companies think this is up to RAN4 and is being discussed in RAN4, and RAN2 should wait. Ericsson objects to capture that RAN2 is waiting for RAN4. Chair: this means that effectively R2 will wait for outcome of R4 discussions. 




Discussion

The majority of companies who took part in the email discussion in the last meeting [2] supported having a UE reporting mechanism based on the RLM/BFD criteria. 

In case e.g. RRC measurement control and report would be used, or if there is only the possibility to enable/disable the configuration using RRC, then this could result in significant overhead in terms of signalling, and limit the responsiveness of the mechanism, i.e. relaxation could only be enabled and disabled over a relatively longer period of time and at the expense of signalling overhead. The enabling/disabling of relaxation autonomously by the UE based purely on the limited criteria configured to the UE may not always be optimal since factors known only to the network cannot be taken into account. 

As a result, the network may have to configure the criteria more conservatively resulting in limited power saving benefit to the UE.

Observation 1: If network only has the possibility to enable/disable RLM/BFD relaxation via RRC then the network may have to configure the relaxation criteria more conservatively resulting in limited power saving benefit to the UE.

Allowing the network to have a more dynamic control over not only whether the RLM/BFD relaxation mechanism is configured, but also enabling/disabling based on a report has plenty of merit, because UE alone can only take into account limited criteria (i.e. SINR for good cell quality and reuse Rel-16 low mobility criterion based on L3 RSRP measurement variation as already agreed in RAN4). The network has knowledge of the deployment, load, scheduling decisions, amongst other things, and may prefer to enable or disable RLM/BFD relaxation based on factors other than those which are measurable by the UE. 

Observation 2: Factors affecting whether it is suitable to relax RLM/BFD at any given time are not limited to UE measurements but also include information known only to the network.

A more dynamic network control could be achieved using MAC CE. The UE can report whether the criteria is met using only 1 or 2 bits in the MAC CE – e.g. 1 bit for low mobility and 1 bit for good cell quality, or just a single bit when both criteria are met. The network can enable/disable relaxation using MAC CE too – e.g. a single bit for allowing/disallowing relaxation. 

The UE could then report in UL MAC CE whether the configured criteria is met, but would only be allowed to relax if the criteria continues to be met, and the NW has allowed it using DL MAC CE command. Otherwise relaxation should not be allowed. 

Proposal 1: If RLM/BFD relaxation reporting and dynamic network control is supported then MAC CE should be used for reporting whether the criteria is met (in UL) and for allowing relaxation (in DL).
Conclusion
We have briefly discussed RLM/BFD relaxation and have the following observations:

Observation 1: If network only has the possibility to enable/disable RLM/BFD relaxation via RRC then the network may have to configure the relaxation criteria more conservatively resulting in limited power saving benefit to the UE.

Observation 2: Factors affecting whether it is suitable to relax RLM/BFD at any given time are not limited to UE measurements but also include information known only to the network.

In conclusion we propose:

Proposal 1: If RLM/BFD relaxation reporting and dynamic network control is supported then MAC CE should be used for reporting whether the criteria is met (in UL) and for allowing relaxation (in DL).
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