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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN4 sent an LS on criteria for RLM/BFD relaxation [1]. In this contribution, we would like to discuss the possible signaling impact of RLM/BFD relaxation.
Discussion
2.1. Scenarios for RLM//BFD relaxation
The following is the conclusion on feasible scenarios of RLM/BFD relaxation in RAN4.
	Conclusions on feasible scenarios have been draw as follows.
· RAN4 concluded the feasible scenario and will define the RLM/BFD requirements for R17 UE measurements relaxation for RLM and/or BFD in work phase for the following cases (in RAN4 #98e-bis)
· Case 1: SSB based RLM/BFD measurement relaxation in FR1 
· Case 2: CSI-RS based RLM/BFD measurement relaxation in FR1 
· Case 3: CSI-RS based RLM/BFD measurement relaxation in FR2
· Case 4: SSB based RLM/BFD measurement relaxation in FR2
· 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)


We can observe:
Observation 1: Relaxed RLM/BFD for R17 UE is applied to all possible RS types for RLM/BFD in NR.
Observation 2: Relaxed RLM/BFD for R17 UE is applied to NR SA, and NR side in MR-DC scenarios.
Currently, RLM is only performed on SpCell, while BFD can be configured on SpCell and SCells. Furthermore, according to 38.133, the UE is not required to perform beam failure detection on more than 1 serving cell per band. Hence, the possible BFD/RLM configuration scenarios in SA or in one NR side in MR-DC scenarios include:
-	Case 1: RLM is configured on SpCell while BFD is not configured.
-	Case 2: Both RLM and BFD are configured on SpCell. 
For example: The UE is configured with SpCell only or the UE is configured with intra-band CA. Then the network can configure both RLM and BFD on SpCell.
-	Case 3: RLM is configured on SpCell while BFD is on a SCell.
For example: The UE is configured with intra-band CA. The network can configure RLM on SpCell and BFD on a SCell.
-	Case 4: RLM is configured on SpCell while BFD is on SpCell and Scell(s).
For example: The UE is configured with inter-band CA. The UE may be configured with BFD on both SpCell and a SCell on inter-band.
-	Case 5: RLM is configured on SpCell while BFD is on SCells.
For example: The UE is configured with intra-band CA and inter-band CA with SpCell. The UE may be configured with BFD on one SCell on intra-band and one SCell on an inter-band.
Based on the above possible cases, it is possible to configure RLM on SpCell and BFD on SpCell and/or other SCell (s) for relaxed RLM/BFD in SA or one NR side in MR-DC scenario. Hence, we propose:
Proposal 1: RAN2 confirms that RLM on SpCell together with BFD on SpCell and/or other SCell (s) is in the scope of RLM/BFD relaxation.
2.2. Signaling for RLM/BFD Relaxation
The following are agreements on the relaxation criteria for RLM/BFD relaxation [1].
	For the relaxation criteria, RAN4 have also achieved agreements as follows.
· Network to enable and disable this feature. (in RAN4 #98e)
· Whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state. (in RAN4 #98e-bis)
· …
For the low mobility criterion, RAN4 have achieved agreements so far as follows
· Low mobility criteria (in RAN4 #100e)
· Reuse Rel-16 low mobility criterion based on L3 RSRP measurement variation.
· FFS the RSs for L3 RSRP measurement
For the cell quality criterion, RAN4 have achieved agreements so far as follows
· Good serving cell quality criteria of RLM/BFD relaxation is defined as the radio link quality is better than a threshold. The radio link quality in good serving cell quality criteria for R17 RLM/BFD relaxation is based on SINR. (in RAN4 #98e-bis)
· UE reuse the SINR for RLM/BFD evaluation when determine whether the serving cell quality criteria is fulfilled or not (in RAN4 #99e)
· FFS: (in RAN4 #100e)
· SINR definition for good serving cell quality criteria
· predefined or configured threshold



From the above, RAN2 should design how to configure and enable/disable the RLM/BFD relaxation. For the latter, it can be via implicit signaling (e.g. presence/absence of the relaxation criterion) or via explicit signaling (with a dedicated parameter).
Observation 3: RAN2 can design the enabling/disabling of relaxed RLM/BFD via explicit or implicit signalling.
Observation 4: Whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state.
The criteria design for relaxed RLM/BFD is still on-going in RAN4. RAN2 can wait for further outcome of the criteria.
RLM and BFD are configured via RRC dedicated signaling. It seems straightforward that relaxed RLM/BFD should also be configured via dedicated signaling.
Proposal 2: The network can enable/disable relaxed RLM/BFD via explicit or implicit dedicated signaling.
Due to different purposes, configurations for RLM and BFD can be configured separately via dedicated signaling. And it is reasonable to enable/disable relaxed RLM and relaxed BFD separately. For example, the network may consider RLM (applying on SpCell) is important and cannot be relaxed while BFD can be relaxed with certain conditions (e.g. if only applied to SCells).
Proposal 3: The network can enable/disable relaxed RLM and relaxed BFD separately.
BFD may be configured on SpCell and/or several SCells. For example: In the case 4 in section 2.1, the UE may be configured with BFD on both SpCell and a SCell on inter-band. Similar to above RLM example, the network may think BFD on SpCell is important and cannot be relaxed, while BFD on SCell can be relaxed when the UE is in low mobility while the serving cell quality is good enough. Thus, it is flexible to support to enable/disable relaxed BFD per cell.
Proposal 4: The network can enable/disable relaxed BFD per cell.
Relaxed RLM/BFD is also applicable to NR-DC scenarios. As RLM/BFD are configured separately in MN and SN side, it is straightforward to enable/disable relaxed RLM/BFD separately in each node.
[bookmark: _GoBack]Proposal 5: The network can enable/disable relaxed RLM/BFD separately in MN and SN in NR-DC.
Conclusion
In this contribution we analyzed the signaling impacts of the RAN4 agreements on RLM/BFD relaxation communicated in the RAN4 LS [1], resulting in the following baseline observations and proposals:
Observation 1: Relaxed RLM/BFD for R17 UE is applied to all possible RS types for RLM/BFD in NR.
Observation 2: Relaxed RLM/BFD for R17 UE is applied to NR SA, and NR side in MR-DC scenarios.
Proposal 1: RAN2 confirms that RLM on SpCell together with BFD on SpCell and/or other SCell (s) is in the scope of RLM/BFD relaxation.
Observation 3: RAN2 can design the enabling/disabling of relaxed RLM/BFD via explicit or implicit signalling.
Observation 4: Whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state.
Proposal 2: The network can enable/disable relaxed RLM/BFD via explicit or implicit dedicated signaling.
Proposal 3: The network can enable/disable relaxed RLM and relaxed BFD separately.
Proposal 4: The network can enable/disable relaxed BFD per cell.
Proposal 5: The network can enable/disable relaxed RLM/BFD separately in MN and SN in NR-DC.
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