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Introduction 
In the previous LS from RAN4 [1], RAN4 request RAN2 to start discussing at least the signalling needed for introducing the criteria for the enabling and disabling of RLM/BFD relaxation.  For this, RAN2 has made the following agreements:
· 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. 
· 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.

RAN4 has progressed further and sent another LS on their agreement [2] to RAN2.
In this contribution, the signalling aspect of configuring the RLM/BFD relaxation criteria is further discussed based on the new RAN4 agreement.
Discussion
Signalling aspect for the configuring the RLM/BFD relaxation criteria
In the latest LS from RAN4 [2], the following agreements on low mobility criterion and good serving cell quality criterion:
For the low mobility criterion,
· Intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation.
· For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement are configured by network.
· [bookmark: _Hlk88742077]Thresholds for R16 low mobility criterion and R17 low mobility criterion can be configured separately.
For the good serving cell quality criterion, 
· Reuse the existing method to evaluate “downlink radio link quality” for RLM/BFD
· [bookmark: _Hlk88749704]hypothetical BLER with corresponding PDCCH parameters is used to evaluate good serving cell quality criterion
· The good serving cell quality criteria for RLM is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.
For the low mobility criterion, RAN4 previously agreed to reuse the Rel-16 low mobility criterion.  The Rel-16 low mobility criterion is defined as follow in TS38.304:
Relaxed meas. criterion for UE with low mobility (clause 5.2.4.9.1)
This relaxed measurement criterion is fulfilled when:
–(SrxlevRef–Srxlev) < SSearchDeltaP
Where:
–Srxlev= current Srxlevvalue of the serving cell (dB)
–SrxlevRef= reference Srxlevvalue of the serving cell (dB), set as follows:
–After selecting or reselecting a new cell, or
–If (Srxlev-SrxlevRef) > 0, or
–If the relaxed monitoring criterion has not been met for TSearchDeltaP:
–The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell
With the further agreement from RAN4 that ‘For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement are configured by network’ and that ‘Thresholds for R16 low mobility criterion and R17 low mobility criterion can be configured separately’, RAN 2 can confirm that the SSearchDeltaP and TSearchDeltaP are configurable via dedicated signalling.
Observation#1: For low mobility criterion, similar to RRM relaxation for idle/inactive mode, RRC signalling needed for low mobility criterion are SSearchDeltaP and TSearchDeltaP
Proposal#1: Include the SSearchDeltaP and TSearchDeltaP in the dedicated signalling for low mobility criterion for RLM/BFD relaxation.
For good serving cell quality criterion, the new RAN4 agreement seems to have agreed to use the evaluation method for existing RLM/BFD. However it is not clear from the agreement whether any of the parameters associated with the criterion are configurable (e.g. offset XdB).
Proposal#2: For good serving cell quality criterion, RAN2 should wait for further RAN4 agreement on whether any of the parameters of the criterion are configurable. 
Where to include the dedicated signalling for low mobility and good serving cell quality criteria
In this section, it is assumed that the RLM/BFD relaxation criteria are configured by the network and not predefined.

The RLM/BFD relaxation criteria can be defined either [Option A] as part of the RRM measurement framework or [Option B] as part of the e.g. CellGroupConfig (i.e. outside of the MeasConfig).

For Option A, the low mobility criterion and the good serving cell quality criterion can be configured as event. For the low mobility criterion, it is clear that the (SrxlevRef – Srxlev) < SSearchDeltaP can be covered by the structure defined in ReportConfigNR. In addition, when using RRM measurement framework, the following feature also comes for free:
0. Hysteresis, timeToTrigger can be reused in order to avoid ping-pong/frequent reporting;
0. rsType can be used to indicate what RS should be used for measurement;
Furthermore, with Option A, if reporting is required, the measurement report can be used to inform the network and no new signalling is required.

For Option B, it can be argued that RLM/BFD have never been part of the RRM measurement framework. Furthermore, for good serving cell quality criterion, RAN4 have reused the existing method to evaluate “downlink radio link quality” for RLM/BFD using hypothetical BLER with corresponding PDCCH parameters and this is not aligned with RRM measurement framework (which is normally based on L3 RSRP/RSRQ measurement). On other hand, if reporting is required, new signalling will be needed but this could be easily done defining it in an existing RRC message (e.g. UAI) or even a new RRC message.

Between Option A and B, we have a slight preference for Option B for including the RLM/BFD relaxation evaluation criteria.

Proposal#3: RLM/BFD relaxation criteria is defined outside of the RRM measurement framework (i.e. part of CellGroupConfig rather than measConfig).

The other outstanding issues is whether the UE [Option 1] can autonomously perform/stop RLM/BFD relaxation requirement or [Option 2] network controls this action (i.e. UE needs to report to network about the RLM/BFD event and the network has to indicate to the UE whether it can perform/stop RLM/BFD relaxation requirement. In [Option 1], the network configures the UE with RLM/BFD relaxation criteria and such criteria already provided some form of network control (if the thresholds are configurable).  If the network does not want UE to perform RLM/BFD relaxation due to some reasons, it can just disable the RLM/BFD relaxation criteria.  It is unclear to us why there is a need for further network control via the reporting, as explained in [Option 2]. Moreover, [Option 2] introduces additional unnecessary signaling.

Observation#2: If the thresholds of the RLM/BFD relaxation criteria is configurable (i.e. not predefined), it already provided some from of network control and if gNB does not want UE to perform RLM/BFD relaxation, it can just deconfigure the RLM/BFD relaxation criteria.

Proposal#4:  When UE is configured by the network to perform relaxation of RLM/BFD, no further reporting to the network is required by the UE in order for the network to start or stop RLM/BFD relaxation at the UE.  

In RAN4 LS [1], RAN4 also agreed the following:
· Relaxed BFD/RLM requirements shall be supported for all deployment scenarios supported by current specification which includes: NR SA, EN-DC, NE-DC, NR intra-band CA, NR inter-band CA and NR-DC. (in RAN4 #99e)
Consequently, the dedicated signalling needs to be at least in the CellGroupConfig level in order to also apply to EN-DC. 
It is our understanding that RAN4 have further made the following agreements:
Agreement for NR-DC and inter-band CA
For the case of NR-DC and inter-band CA, UE can make the relaxation decisions  separately for each serving cell configured for either RLM and/or BFD evaluation.
Agreement for intra-band CA
· When BFD measurements are configured on SCell
· For intra-band CA with CSI-RS based RLM on SpCell and CSI-RS based BFD in SCell, the UE is allowed the operate in relaxed mode for RLM and/or BFD if UE has fulfilled the relaxation criteria for both RLM and BFD.  
· For intra-band CA with CSI-RS based RLM on SpCell and CSI-RS based BFD in SCell, if UE has failed to fulfil the relaxation criteria for any of RLM and BFD, then the UE is not allowed to operate in relaxed mode in RLM and BFD in any of the cells. 
· Note: This can be revisited upon clarification on the SCell BFD requirements in R16 eMIMO maintenance.
· When BFD measurements are configured on SpCell
· For intra-band CA, whether to allow RLM/BFD relaxation depends upon whether both RLM and BFD measurements on SpCell fulfil the relaxation criterion. 
Based on the above agreements, the following observations can be made for RAN2 consideration:
Observation#3: RLM relaxation configuration is only needed on the SpCell
Observation#4: BFD relaxation configuration can be independently configured for each serving cell for the inter-band CA and NR-DC
Based on observations #3 and #4, it is sufficient to include the RLM relaxation configuration in the SpCellConfig and the BFD relaxation configuration in the SCellConfig for the SCell and the SpCellConfig for the SpCell.
Proposal#5: The signalling for the RLM relaxation criteria configuration is included in the SpCellConfig and the signalling for the BFD relaxation configuration is included in the SCellConfig for the SCell and the SpCellConfig for the SpCell.
Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#1: For low mobility criterion, similar to RRM relaxation for idle/inactive mode, RRC signalling needed for low mobility criterion are SSearchDeltaP and TSearchDeltaP
Proposal#1: Include the SSearchDeltaP and TSearchDeltaP in the dedicated signalling for low mobility criterion for RLM/BFD relaxation.
Proposal#2: For good serving cell quality criterion, RAN2 should wait for further RAN4 agreement on whether any of the parameters of the criterion are configurable. 
Proposal#3: RLM/BFD relaxation criteria is defined outside of the RRM measurement framework (i.e. part of CellGroupConfig rather than measConfig).

Observation#2: If the thresholds of the RLM/BFD relaxation criteria is configurable (i.e. not predefined), it already provided some from of network control and if gNB does not want UE to perform RLM/BFD relaxation, it can just deconfigure the RLM/BFD relaxation criteria.

Proposal#4:  When UE is configured by the network to perform relaxation of RLM/BFD, no further reporting to the network is required by the UE in order for the network to start or stop RLM/BFD relaxation at the UE.  

Observation#3: RLM relaxation configuration is only needed on the SpCell
Observation#4: BFD relaxation configuration can be independently configured for each serving cell for the inter-band CA and NR-DC
Proposal#5: The signalling for the RLM relaxation criteria configuration is included in the SpCellConfig and the signalling for the BFD relaxation configuration is included in the SCellConfig for the SCell and the SpCellConfig for the SpCell.
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