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1. Introduction
In RAN2#116bis-e meeting, RLM/BFD relaxation was discussion in [1], following conclusions were made and open issues are postponed to wait for further progress in RAN4. 
	· BFD relaxation is enable/disable per serving cell (i.e. separately between Pcell/PScell and Scell). FFS on stage-3 details.

· RLM relaxation is enable/disable per-CG (i.e. separately between Pcell and PScell). FFS on stage-3 details, FFS if enable/disable is by the UE or by the network. 

· Parameters of SSearchDeltaP and TSearchDeltaP for low mobility criterion is configured in dedicated signaling. FFS on stage-3 details (i.e. value range of parameters, in which IE).

· [056] RLM relaxation and BFD relaxation are enabled/disabled separately.
· [056][Post116bis-e][000] Postpone the discussion on how to enable/disable RLM relaxation per-CG, and how to enable/disable BFD relaxation per-serving cell to wait for RAN4 conclusions on the configuration of criteria

· [056] RAN2 assume the criteria configuration for RLM relaxation and BFD relaxation are configured separately. FFS Which criteria configuration(s) could be configured separately (e.g. serving cell quality). RAN2 can come back on this based on RAN4 conclusion.

· [056] Postpone the discussion on how to provide the criteria configuration for RLM relaxation and BFD relaxation for low mobility criterion to wait for progress from RAN4. 

· [056] Postpone the discussion on how to provide the criteria configuration for RLM relaxation and BFD relaxation for serving cell quality criterion to wait for progress from RAN4. 

· [056] Postpone the discussion on how to evaluate the low mobility criterion for RLM/BFD relaxation to wait for progress from RAN4. 

· [056] Postpone the discussion on how to evaluate the serving cell quality criterion for RLM/BFD relaxation to wait for progress from RAN4.


An LS [2] from RAN4 was send in RAN4#101bis-e meeting with the following progress:
	In RAN4 101-bis-e, RAN4 concludes all the remaining issues regarding the signalings for enabling RLM/BFD relaxation, and would like to inform RAN2 about the following conclusions.

· The RLM/BFD relaxation is enabled by explicit signaling. The signaling design is left for RAN2.

· The low mobility criterion is NOT mandatory to be configured

· Low mobility criterion is a per-UE configuration.

· The good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.

· Qx = Qin for RLMx
· Qx = [Qin] for BFD

· Note: definition of Qin for BFD needs to be clarified

· The offset X can be configured from a set of 4 values

· Exact values are FFS

· One pre-defined value is used for evaluation if the offset is not configured

· Pre-defined value X = [0] dB

· Signalling details are up to RAN2

· Introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table.


In this contribution, we will discuss the above postponed issues based on RAN4 progress in LS, and try to facilitate the reply LS. 
2. Discussion

2.1. Enable/disable for RLM/BFD relaxation 

Regarding the remaining issue:

	· [056][Post116bis-e][000] Postpone the discussion on how to enable/disable RLM relaxation per-CG, and how to enable/disable BFD relaxation per-serving cell to wait for RAN4 conclusions on the configuration of criteria


In RAN4 LS [2], RAN4 concluded that: The RLM/BFD relaxation is enabled by explicit signaling. The signaling design is left for RAN2. In RAN2#116bis-e meeting, it was agreed that: BFD relaxation is enable/disable per serving cell (i.e. separately between Pcell/PScell and Scell), while RLM relaxation is enable/disable per-CG (i.e. separately between Pcell and PScell). In this way, it is straightforward to introduce per-serving cell explicit indication to enable/disable BFD relaxation, and per-CG explicit indication to enable/disable RLM relaxation. 
Regarding the FFS “if enable/disable is by the UE or by the network.”, it could be concluded the enable/disable is by the network. 
Proposal 1: Introduce explicit per-CG indication (i.e. separate between Pcell and PScell) to enable/disable RLM relaxation feature by network. 

Proposal 2: Introduce explicit per-serving cell indication (i.e. separate between Pcell, PScell and Scell) to enable/disable BFD relaxation feature by network. 

2.2. Configuration for RLM/BFD relaxation criteria
Regarding the remaining issue:

	· [056] Postpone the discussion on how to provide the criteria configuration for RLM relaxation and BFD relaxation for low mobility criterion to wait for progress from RAN4. 

· [056] Postpone the discussion on how to provide the criteria configuration for RLM relaxation and BFD relaxation for serving cell quality criterion to wait for progress from RAN4. 


For low mobility criterion, in RAN4 LS [2], RAN4 concluded that: 
· The low mobility criterion is NOT mandatory to be configured 
· Low mobility criterion is a per-UE configuration.
Observation 1: RAN4 have concluded that low mobility criterion is optional configured, and per-UE configuring. 

For good serving cell quality criterion, in RAN4 LS [2], RAN4 concluded that:
	· The good serving cell quality criteria for RLM/BFD is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.

· Qx = Qin for RLMx

· Qx = [Qin] for BFD

· Note: definition of Qin for BFD needs to be clarified

· The offset X can be configured from a set of 4 values

· Exact values are FFS

· One pre-defined value is used for evaluation if the offset is not configured

· Pre-defined value X = [0] dB

· Signalling details are up to RAN2


It could be found that RAN4 have not concluded whether good serving cell quality criterion is configured per-UE/CG/Serving cell. RAN2 need to wait for more progress from RAN4.
Observation 2: RAN4 have not concluded whether good serving cell quality criterion is configured per-UE/CG/Serving cell. 

Regarding the configuration for good serving cell quality criterion, RAN4 have concluded that the offset on Qx should be optionally configured. It is straightforward dedicated signaling should be used for the configuration. 
Proposal 3: Introduce optional parameter of offset on Qx (Qin for RLM relaxation and FFS for BFD relaxation) for good serving cell quality criterion in dedicated signaling. If the offset is absent, a pre-defined value is used (e.g. FFS [0dB]). FFS on stage-3 details (i.e. value range of parameters).
2.3. Reply LS to RAN4 on RLM/BFD relaxation
Based on the above discussion, we think a reply LS should be sent to RAN4 to inform them our conclusions on RLM/BFD relaxation, including: the signaling for RLM/BFD relaxation enable/disable, and configuration for good serving cell quality criterion, potentially as well as the conclusions from [Pre117-e][006][ePowSav] RLM BFD relaxation Open Issues Input (vivo). A draft reply LS is provided in Annex. 

Proposal 4: Send a reply LS to inform RAN4 our conclusions on RLM/BFD relaxation, including: e.g., the signaling for RLM/BFD relaxation enable/disable, and configuration for good serving cell quality criterion, potentially as well as the conclusions from [Pre117-e][006][ePowSav].
3. Conclusion

In this contribution, we discuss some remaining issues based on RAN4 progress in RAN4 LS [2]. Based on the discussion, we have the following observations and proposals:
Observation 1: RAN4 have concluded that low mobility criterion is optional configured, and per-UE configuring. 

Observation 2: RAN4 have not concluded whether good serving cell quality criterion is configured per-UE/CG/Serving cell. 

Proposal 1: Introduce explicit per-CG indication (i.e. separate between Pcell and PScell) to enable/disable RLM relaxation feature by network. 

Proposal 2: Introduce explicit per-serving cell indication (i.e. separate between Pcell, PScell and Scell) to enable/disable BFD relaxation feature by network. 

Proposal 3: Introduce optional parameter of offset on Qx (Qin for RLM relaxation and FFS for BFD relaxation) for good serving cell quality criterion in dedicated signaling. If the offset is absent, a pre-defined value is used (e.g. FFS [0dB]). FFS on stage-3 details (i.e. value range of parameters).
Proposal 4: Send a reply LS to inform RAN4 our conclusions on RLM/BFD relaxation, including: e.g., the signaling for RLM/BFD relaxation enable/disable, and configuration for good serving cell quality criterion, potentially as well as the conclusions from [Pre117-e][006][ePowSav].
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Annex - Draft reply LS to RAN4 on RLM/BFD relaxation
Title:
[Draft] Reply LS to RAN4 on RLM/BFD relaxation for ePowSav
Response to:
R2-2202168_R4-2202769
Release:
Rel-17

Work Item:
NR_UE_pow_sav_enh-Core

Source:
vivo [to be RAN2]
To:
RAN4
Cc: 

Contact Person:

Name:
              TBD
E-mail Address:
 TBD
1. Overall Description:

RAN2 would like to thank RAN4 for the LS on signalings for enabling RLM and BFD relaxation in R17 UE power saving. Based on further RAN4 progress, RAN2 discussed signaling for RLM/BFD relaxation, and achieved the following conclusions:
	· Introduce explicit per-CG indication (i.e. separate between Pcell and PScell) to enable/disable RLM relaxation feature by network. 

· Introduce explicit per-serving cell indication (i.e. separate between Pcell, PScell and Scell) to enable/disable BFD relaxation feature by network. 

· Introduce optional parameter of offset on Qx (i.e. Qin for RLM relaxation and FFS for BFD relaxation) for good serving cell quality criterion in dedicated signaling. If the offset is absent, a pre-defined value is used (e.g. FFS [0dB]). FFS on stage-3 details (i.e. value range of parameters).


Besides, RAN2 also discussed the mechanism for RLM/BFD relaxation, and achieved the following conclusions:
	To be updated according to the output of [Pre117-e][006][ePowSav] RLM BFD relaxation Open Issues Input (vivo)


2. Actions:

To RAN WG4

RAN2 kindly request RAN4 to take the above information into account during the following work, and study/specify the corresponding requirements/approaches for RLM/BFD relaxation, and provide feedback, if any.

3. Date of Next RAN2 Meetings:

TSG RAN WG2 Meeting #118-e

16th – 27th May 2022



e-Meeting
TSG RAN WG2 Meeting #119

TBD





TBD
