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1. Introduction

The document summarizes the following offline discussion:

· [AT117-e][006][ePowSav] RLM BFD relaxation (vivo)


Scope: Continue with Detailed aspects taking into account LS in, specify configuration etc, and whether a Reply LS is needed, see e.g. R2-2202306. Aim to agree offline, CB only if needed.


Intended outcome: Report, TPs (if applicable), Approved Reply LS (if applicable)


Deadline: W2 Tuesday (offline only)

In order for rapporteur to have sufficient time to provide the summary, your comments before Monday 28th Jan. 12:00 UTC is appreciated.

2. Contact information

	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

	Qualcomm
	Linhai He (linhaihe@qti.qualcomm.com)

	MediaTek
	Li-Chuan TSENG (li-chuan.tseng@mediatek.com)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. Discussion

The open issue list for ePowSav was discussed and summarized in [1] with the following open issues on RLM/BFD relaxation:

	3. RLM/BFD relaxation

Company input into Pre117-e-offline 
OI 3.1: Can UE start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria?

OI 3.2: Should UE report fulfilment or not (entry/exit) to network for RLM/BFD relaxation?

OI 3.3: Should NW be able to enable/disable RLM/BFD relaxation with explicit indication irrespective if the RLM/BFD relaxation criteria is configured or not?”

Other (wait for RAN4)
OI 3.4: Granularity for RLM/BFD relaxation enable/disable (e.g. per-UE/CG/Serving cell) // Rapporteur: As we clarified in offline [Post116bis-e][000] Session Reports Approval, this Open issue should be: how to enable/disable RLM relaxation per-CG, and how to enable/disable BFD relaxation per-serving cell.
OI 3.5: How to provide the criteria configuration for RLM relaxation and BFD relaxation for low mobility criterion?

OI 3.6: How to provide the criteria configuration for RLM relaxation and BFD relaxation for serving cell quality criterion?

OI 3.7: How to evaluate the low mobility criterion for RLM/BFD relaxation?

OI 3.8: How to evaluate the serving cell quality criterion for RLM/BFD relaxation?


Besides, an LS from RAN4 on RLM/BFD relaxation was received in [2] with the following RAN4 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 offline, we will continue the discussion on RLM/BFD relaxation with detailed aspects taking into account LS [2]. 

3.1 OI 3.4 stage-3
We have discussed the OI 3.1, OI 3.2 and OI 3.3 in [3], and achieved the following agreements online:

	Working Agreement: 

· UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria.

· The feature is configured by RRC dedicated signalling, this is the only enable disable function that is supported.


From rapporteur point of view, OI 3.1/3.2/3.3 could be closed with the above conclusions (if confirmed future). 

Regarding OI 3.4 how to enable/disable RLM relaxation per-CG, and how to enable/disable BFD relaxation per-serving cell, RAN2 have agreed in RAN2#116bis-e meeting:

	· 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. 


Rapporteur assumes the above working agreement also addressed OI 3.4 as well as the FFS(s) in above RAN2 WA (if confirmed) as:
· RLM relaxation feature can be enabled/disabled per-CG by RRC dedicated signaling;

· BFD relaxation feature can be enabled/disabled per-serving cell by RRC dedicated signaling.
The only remaining part for this enable/disable configuration is where to provide this configuration, i.e. in which IE. In previous discussion in [4-5], companies provided some views, e.g. in SpCellConfig/ScellConfig, or RadioLinkMonitoringConfig. Rapporteur thinks we could also leave this stage-3 details to RRC editor for ePowSav WI. 
Discussion point 1) Companies are invited to show your views on whether share the same understanding above on OI 3.4: if yes, where to provide this enable/disable configuration; otherwise, please provide you comments. 
· Option 1: in SpCellConfig/ScellConfig
· Option 2: in RadioLinkMonitoringConfig
· Option 3: Others, please specify

· Option 4: Leave this stage-3 details to RRC editor for ePowSav WI

	Company’s name
	Option
	Comments, if any

	Qualcomm
	Option 2
	

	MediaTek
	Option 2
	

	
	
	

	
	
	

	
	
	

	
	
	


3.2 Low mobility criterion (OI 3.5, OI 3.7)
Regarding OI 3.5 in [1]: How to provide the criteria configuration for RLM relaxation and BFD relaxation for low mobility criterion.  This issue was discussed in RAN2#116bis-e meeting [4], the discussion was summarized as below:
	For low mobility criterion, companies are invited to show your preference among the following options on RAN2 assume how to provide the criteria configuration for RLM relaxation and BFD relaxation:
· Option 1: per-CG for RLM relaxation, per-serving cell for BFD relaxation

· Option 2: per-UE for RLM relaxation and BFD relaxation, i.e. only one low mobility criterion for each UE

· Option 3: Postpone the discussion to wait for RAN4 conclusion.

· Option 4: others, please specify

Summary: 19 companies provided views on how to provide the criteria configuration for RLM relaxation and BFD relaxation on low mobility criterion.

10 companies prefer option 1: per-CG for RLM relaxation, per-serving cell for BFD relaxation; 

15 companies prefer option 3: Postpone the discussion to wait for RAN4 conclusion. 

· 7 companies among which support both option 1 and option 3.

Based on inputs from companies, option 1 gets widely support, but more companies prefer to postpone the discussion to wait for RAN4 conclusions on low mobility criterion. From rapporteur point of view, it is reasonable to wait for further RAN4 progress as low mobility criterion is being discussed in RAN4. In this way, rapporteur proposes:

Proposal 4: [To agree] 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. 


And the agreement related to this question in RAN2#116bis-e are as follows:

	· 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] 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. 


Regarding low mobility criteria, the related conclusion from RAN4 is [2]:
	· The low mobility criterion is NOT mandatory to be configured

· Low mobility criterion is a per-UE configuration.


RAN4 has agreed that the low mobility criterion is per-UE configuration with optional capability. But how to evaluate the low mobility criterion for RLM/BFD relaxation is still being discussed in RAN4 (e.g. always on Pcell or MCG or others). In this way, rapporteur thinks a nature way is to configure the low mobility criterion in Pcell (of MCG in DC) for RLM relaxation and BFD relaxation. However, considering we have agreed BFD relaxation is enable/disable per serving cell, while RLM relaxation is enable/disable per-CG, there might be other understanding that this criterion could be configured in each CG or each cell. 
Rapporteur thinks this is a stage-3 RAN2 matter, and would like to check with companies on this issue. 
Discussion point 2) Companies are invited to show your preference among the following options on where to provide the low mobility criterion configuration for RLM relaxation and BFR relaxation:
· Option 1: in Pcell (of MCG in DC) 
· Option 2: in Pcell and PScell, i.e. in each CG 
· Option 3: Others, please specify.

	Company’s name
	Option
	Comments, if any

	Qualcomm
	Option 3
	We think low mobility criteria can be configured per UE. Option 1 does not work in EN-DC. So it can be updated as follows:
Low mobility criterion is evaluated in the NR PCell for the case of NR single carrier, NR CA and NE-DC, and in the NR PSCell for the case of EN-DC, and in a SpCell in the case of NR-DC.


	MediaTek
	Option 3
	Agree with QC that the configuration should be per UE

	
	
	

	
	
	

	
	
	

	
	
	


Regarding OI 3.7 in [1]: How to evaluate the low mobility criterion for RLM/BFD relaxation? Rapporteur thinks this issue is being discussed in RAN4, then, we could just wait for RAN4 progress. Please let me know if you have different understanding.
3.3 Serving cell quality criterion (OI 3.6 OI 3.8)
Regarding OI 3.6 in [1]: How to provide the criteria configuration for RLM relaxation and BFD relaxation for serving cell quality criterion. Rapporteur thinks whether the configuration for serving cell quality criterion for RLM/BFD relaxation is provided per-UE/CG/Serving cell, is being discussed in RAN4, then we could just wait for RAN4 progress. Please let me know if you have different understanding.
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


Regarding the configuration for good serving cell quality criterion, RAN4 have concluded that the offset on Qx should be optionally configured, while signalling details are up to RAN2. Rapporteur thinks it is straightforward the dedicated signaling should be used for the configuration. Thus, we have following proposal:
	Proposal: 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).


Discussion point 3) Companies are invited to show your views on whether share the same understanding above, i.e. whether agree the above proposal. 
	Company’s name
	Yes/No
	Comments, if any

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Despite RAN4 has not decided the configuration for serving cell quality criterion for RLM/BFD relaxation is provided per-UE/CG/Serving cell, rapporteur would like to check with companies whether we could conclude RAN2 matter on where to provide this parameter of offset on Qx for good serving cell quality criteria, similar as low mobility criterion above. 

Discussion point 4) Companies are invited to show your preference among the following options on where to provide the good serving cell quality criterion configuration for RLM relaxation and BFR relaxation:
· Option 1: in Pcell (of MCG in DC) 
· Option 2: in Pcell and PScell, i.e. in each CG 
· Option 3: Others, please specify. 
	Company’s name
	Option
	Comments, if any

	Qualcomm
	Option 3
	For RLM, serving cell quality criterion can be provided per CG.
For BFD, serving cell quality criterion can be provided per serving cell. 

	MediaTek
	Option 3
	According to latest RAN4 agreements
· The offset X dB for the cell quality criteria is configured per UE. Separate values can be configured per FR.
· The offset X dB can be configured separately for RLM and BFD

	
	
	

	
	
	

	
	
	

	
	
	


Regarding OI 3.8 in [1]: How to evaluate the serving cell quality criterion for RLM/BFD relaxation? Rapporteur thinks this issue is being discussed in RAN4, then, we could just wait for RAN4 progress. Please let me know if you have different understanding.

3.4 LS to RAN4

Based on the above discussion, rapporteur thinks a reply LS should be sent to RAN4 to inform them our conclusions on RLM/BFD relaxation, including: the signaling to enable/disable the RLM/BFD relaxation feature, and configuration for low mobility and good serving cell quality criteria.
Discussion point 5) Companies are invited to show your preference among the following options on whether an reply LS is needed to RAN4 for RLM/BFD relaxation:

· Option 1: Yes, what information should be included;
· Option 2: No, why.
	Company’s name
	Option
	Comments, if any

	Qualcomm
	1
	This LS can include at least the agreements on UE can start/stop relaxation itself after fulfilling relaxation criteria, signaling enabling/disabling relaxations, configurations for relaxation criteria.

	MediaTek
	2
	RAN4 already made agreements on many issues in this discussion.

	
	
	

	
	
	

	
	
	

	
	
	


Discussion point 6) Companies are invited to provide your views on any other open issues not included above which is related to RLM/BFD relaxation:

	Company’s name
	Comments, if any

	
	

	
	

	
	

	
	

	
	

	
	


4. Conclusion

This contribution summarizes the pre-meeting offline discussion: [AT117-e][006][ePowSav] RLM BFD relaxation (vivo), and achieves the following proposals:

Proposals for easy agreement

Proposals need further online discussion:
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