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1. Introduction
In RAN4#101bis-e meeting, a way forward for RLM/BFD relaxation for NR power saving enhancement was agreed in [1]. In the way forward, we achieved the agreement that RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table. In this contribution, we give our consideration on the UE feature.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: _Hlk70326378]UE capability applicability for RLM and BFD relaxation
· Option 1: one capability for the whole feature
· Option 2: separate capabilities for RLM relaxation and BFD relaxation respectively
We support to define one capability for RLM relaxation and BFD relaxation. The relaxation behaviors of RLM and BFD are quite same, if UE support both RLM and BFD, there is no reason UE support RLM relaxation but not BFD relaxation.
Proposal 1: Define one capability for the whole feature.
Components of UE feature
For the UE capable of SSB-based RLM, and/or CSI-RS based RLM, and/or SSB-based BFD, and/or CSI-RS based BFD, the feature indicates the support of corresponding RLM and/or BFD relaxation measurement.
Proposal 2: For the UE capable of SSB-based RLM, and/or CSI-RS based RLM, and/or SSB-based BFD, and/or CSI-RS based BFD, the feature indicates the support of corresponding RLM and/or BFD relaxation measurement.
Prerequisite feature groups
The UE capable of RLM and/or BFD relaxation measurement should be first capable of RLM/BFD measurement. Therefore, there are three prerequisite feature groups, which are: SS block based RLM, CSI-RS based RLM and Beam failure recovery. The feature group can be supported by UE if any prerequisite feature group is supported by UE.
Proposal 3: The prerequisite feature groups are: SS block based RLM, CSI-RS based RLM and Beam failure recovery.
Proposal 4: The feature group can be supported by UE if any prerequisite feature group is supported by UE.
Need for the gNB to know if the feature is supported
Based on our understanding, the network will enable the RLM/BFD relaxation of UE by explicit signaling with the prerequisite that the UE support the RLM/BFD relaxation feature. Therefore, gNB need to know whether the feature is supported or not
Proposal 5: gNB need to know whether the feature is supported or not.
Feature granularity, FDD/TDD differentiation, and FR1/FR2 differentiation
In our view, the feature should be introduced per-UE granularity, no need to differentiate between FDD and TDD. Although the relaxation factor and N factor between FR1 and FR2 may be different, the UE behavior is similar. Therefore, no need to differentiate UE capability between FR1 and FR2.
Proposal 6: The UE feature is introduced per-UE granularity, no need to differentiate between FDD and TDD, and between FR1 and FR2.
Introduce the UE feature as Mandatory/Optional
Unlike baseline UE measurement, this feature indicates relaxed UE measurement for power saving enhancement. Therefore, it should be introduced as Optional UE feature.
Proposal 7: The UE feature is introduced as optional.
In summary, we provide the UE feature table as follows:





	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	NR_UE_pow_sav_enh
	TBD
	measurement relaxation for RLM/BFD 
	For the UE capable of SSB-based RLM, and/or CSI-RS based RLM, and/or SSB-based BFD, and/or CSI-RS based BFD, the feature indicates the support of corresponding RLM and/or BFD relaxation measurement.
	1-3 SS block based RLM and/or
1-7 CSI-RS based RLM
and/or
2-31 Beam failure recovery
	Yes
	No
	
	Per UE
	No
	No
	N/A
	The feature group can be supported by UE if any prerequisite feature group is supported by UE.
	Optional with capability signaling


Proposal 8: Introduce the UE feature as follows in R17 feature table
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	NR_UE_pow_sav_enh
	TBD
	Support of RLM/BFD relaxation
	For the UE capable of SSB-based RLM, and/or CSI-RS based RLM, and/or SSB-based BFD, and/or CSI-RS based BFD, the feature indicates the support of corresponding RLM and/or BFD relaxation measurement requirements defined in 38.133.
	1-3 SS block based RLM and/or  
1-7 CSI-RS based RLM and/or 
2-31 Beam failure recovery
	Yes
	No
	
	Per UE
	No
	No
	N/A
	The feature group can be supported by UE if any prerequisite feature group is supported by UE.
	Optional with capability signaling



3. Conclusion
In this contribution, we discuss how to introduce UE capability for RLM/BFD relaxation in general in Rel-17 feature table. The proposals are:
Proposal 1: Define one capability for the whole feature.
Proposal 2: For the UE capable of SSB-based RLM, and/or CSI-RS based RLM, and/or SSB-based BFD, and/or CSI-RS based BFD, the feature indicates the support of corresponding RLM and/or BFD relaxation measurement.
Proposal 3: The prerequisite feature groups are: SS block based RLM, CSI-RS based RLM and Beam failure recovery.
Proposal 4: The feature group can be supported by UE if any prerequisite feature group is supported by UE.
Proposal 5: gNB need to know whether the feature is supported or not.
Proposal 6: The UE feature is introduced per-UE granularity, no need to differentiate between FDD and TDD, and between FR1 and FR2.
Proposal 7: The UE feature is introduced as optional.
Proposal 8: Introduce the UE feature as follows in R17 feature table
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	NR_UE_pow_sav_enh
	TBD
	Support of RLM/BFD relaxation
	For the UE capable of SSB-based RLM, and/or CSI-RS based RLM, and/or SSB-based BFD, and/or CSI-RS based BFD, the feature indicates the support of corresponding RLM and/or BFD relaxation measurement.
	1-3 SS block based RLM and/or  
1-7 CSI-RS based RLM and/or 
2-31 Beam failure recovery
	Yes
	No
	
	Per UE
	No
	No
	N/A
	The feature group can be supported by UE if any prerequisite feature group is supported by UE.
	Optional with capability signaling


4. Reference
[1] R4-2202640, WF on RLM/BFD relaxation for UE Power Saving enhancements, MediaTek.
[2] R4-2120313, WF on RLM/BFD relaxation for UE Power Saving enhancements, MediaTek.
