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Introduction 
In the LS from RAN4 [1], RAN4 request RAN2 to start discussing at least the signalling needed for the criteria for RLM/BFD relaxation:
RAN4 respectfully ask RAN2 take above conclusions into considerations and start work in RAN2. RAN2 may work on at least following aspects: 
· Specify corresponding signalling for the relaxation criteria defined by RAN4
If there is further RAN4 conclusions that need RAN2 work in the future meetings, it will be informed to RAN2.
In this contribution, the signalling aspect of the criteria is discussed. As on where the application of the criteria will be specified (in RAN2 or RAN4 specification), we suggest that RAN2 waits for RAN4 to discuss this aspect first before taking any action (as they are the leading WG on this).
Observation#0: RAN2 can wait for RAN4 to discuss first where the criteria for RLM/BFD relaxation will be specified
Discussion on serving cell quality and lower mobility criteria

In the LS [1], RAN4 had defined 2 criteria for the RLM/BFD relaxation namely:

1. Serving cell quality criterion
2. Low mobility criterion

For the serving cell quality exit/entry criterion, it is defined as the radio link quality of the serving cell is better than a threshold and the radio link quality is based on SINR. However there is still a FFS on the threshold and also on whether SINR definition as follow:
·  FFS: (in RAN4 #100e)
· SINR definition for good serving cell quality criteria
· predefined or configured threshold
Hence we understand that RAN4 needs more progress before RAN2 can provide the signalling
Observation#1: On the signalling details for serving cell quality criterion, RAN2 needs to wait for further RAN4 progress the signalling details.

For the low mobility criterion, RAN4 agree 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
From the above, the RRC signalling needed are SSearchDeltaP and TSearchDeltaP. 
Observation#2: For low mobility criterion, similar to RRM relaxation for idle/inactive mode, RRC signalling needed are SSearchDeltaP and TSearchDeltaP
It will probably follow the structure below:
        lowMobilityCriterion-r17           SEQUENCE {
            s-SearchDeltaP-r17                  ENUMERATED {
                                                    dB3, dB6, dB9, dB12, dB15,
                                                    spare3, spare2, spare1},
            t-SearchDeltaP-r17                  ENUMERATED {
                                                    s5, s10, s20, s30, s60, s120, s180,
                                                    s240, s300, spare7, spare6, spare5,
                                                    spare4, spare3, spare2, spare1}
        }                                                                 OPTIONAL,       -- Need M

In the LS, it also has the following agreement:
· Network to enable and disable this feature. (in RAN4 #98e)
· When neither serving cell quality criteria nor low mobility criteria is configured, the existing RLM/BFD requirements shall apply. (in RAN4 #100e)
Based on the observations and the above, the following ASN.1 structure should be applied:
    RLM-BFD-Relaxation-r17              SEQUENCE {
        lowMobilityCriterion-r17           SEQUENCE {
            s-SearchDeltaP-r17                  ENUMERATED {
                                                    dB3, dB6, dB9, dB12, dB15,
                                                    spare3, spare2, spare1},
            t-SearchDeltaP-r17                  ENUMERATED {
                                                    s5, s10, s20, s30, s60, s120, s180,
                                                    s240, s300, spare7, spare6, spare5,
                                                    spare4, spare3, spare2, spare1}
        }                                                                 OPTIONAL,       -- Need M
        cellQualityCriterion-r17                FFS                       OPTIONAL,       -- Need M
	}                                                                                      

As on where this structure can be included, 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 RLM-BFD-Relaxation-r17 needs to be at least in the CellGroupConfig level in order to apply to also EN-DC. Whether the serving cell quality criterion (i.e. threshold or other) needs to be different per serving cell (I.e. different criterion is needed for each serving cell), RAN4 is still discussing this for the inter-band CA and NR DC (See below). 
FFS:
1. For the case of NR-DC and inter-band CA, whether UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation.
2. For the case of NR-DC and inter-band CA, whether UE is allowed to relax RLM/BFD if it meets the relaxation criterion in other serving cells
For intra-band CA case, the understanding is that UE is not expected to perform BFD measurements on more than 1 serving cell per band. Hence, UE having to perform RLM/BFD measurements on multiple serving cells does not occur in intra-band CA. But it may still be that UE measures RLM on SpCell while BFD on SCells.
RAN4 have also not decided whether the network can configure just RLM relaxation and not BFD relaxation and vice versa or both have to be configured. Hence this will need further progress from RAN4.
Proposal#1: The signalling for the criteria of the RLM and BFD relaxation can be included in the CellGroupConfig.
Proposal#2 The low mobility criterion for RLM and BFD relaxation should contain s-SearchDeltaP and t-SearchDeltaP as in the low mobility evaluation for idle/inactive state from Rel-16.
Proposal#3: The following FFSs listed below will require further RAN4 progress and input:
FFS-1 on whether the servingCellQualityCriterion-r17 needs to be on a per cell basis (i.e. different criterion is needed for each serving cell) for NR-DC and inter-band CA.
FFS-2 on whether the network can enable/disable separately RLM relaxation and BFD relaxation
FFS-3 on the exit/entry condition for serving cell quality criterion

Conclusion
It is requested that RAN2 discussed the following observations and proposals:
Observation#0: RAN2 can wait for RAN4 to discuss first where the criteria for RLM/BFD relaxation will be specified
Observation#1: On the signalling details for serving cell quality criterion, RAN2 needs to wait for further RAN4 progress the signalling details.
Observation#2: For low mobility criterion, similar to RRM relaxation for idle/inactive mode, RRC signalling needed are SSearchDeltaP and TSearchDeltaP
Proposal#1: The signalling for the criteria of the RLM and BFD relaxation can be included in the CellGroupConfig.
Proposal#2 The low mobility criterion for RLM and BFD relaxation should contain s-SearchDeltaP and t-SearchDeltaP as in the low mobility evaluation for idle/inactive state from Rel-16.
Proposal#3: The following FFSs listed below will require further RAN4 progress and input:
FFS-1 on whether the servingCellQualityCriterion-r17 needs to be on a per cell basis (i.e. different criterion is needed for each serving cell) for NR-DC and inter-band CA.
FFS-2 on whether the network can enable/disable separately RLM relaxation and BFD relaxation
FFS-3 on the exit/entry condition for serving cell quality criterion
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