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1. Introduction

The document summarizes the following pre-meeting offline discussion: 

	[Pre117-e][006][ePowSav] BFR-BFD relaxation Open Issues Input (vivo)

RLM/BFD relaxation

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?”


In order for rapporteur to have sufficient time to provide the summary, your comments before Thursday 2022-02-13 1200 UTC is appreciated.

2. Contact information

	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

	InterDigital
	Brian Martin (brian.martin@interdigital.com)

	Nokia, Nokia Shanghai Bell
	Jussi (jussi-pekka.koskinen@nokia.com)

	Samsung
	Anil Agiwal (anilag@samsung.com)

	NEC
	Rao (shirao@labs.nec.cn)

	OPPO
	Haitao (lihaitao@oppo.com)

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

	LGE
	Soo Kim (soo.kim@lge.com)

	ZTE
	Fei Dong (dong.fei@zte.com.cn)

	Sharp
	LIU Lei (lei.liu@cn.sharp-world.com)

	CATT
	Pierre Bertrand (pierrebertrand@catt.cn)


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 some further RAN4 progresses. 

3.1 Mechanism for RLM/BFD relaxation 

Regarding OI 3.1: Can UE start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. This issue was discussed in RAN2#116bis-e meeting [3], the discussion was summarized as below:

	Companies are invited to show your preference among the following options on how to perform RLM/BFD relaxation: 

· Option 1: UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. 

Note: UE reporting will be discussed later as separate issue.

· Option 2: Whether UE performs RLM/BFD relaxation is based on network indication. 

FFS irrespective if the RLM/BFD relaxation criteria is configured or if only apply to RLM/BFD relaxation criteria is not configured. 
· Option 3: Wait for RAN4 progress
· Option 4: Others, please specify
Summary: 19 companies provided views on whether the criteria configuration for RLM relaxation and BFD relaxation are configured separately.

13 companies support option 1: UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. Companies think presence of relaxation criteria is sufficient that network allows UE to perform relaxation when relaxation criteria are met, introducing indication on relaxation will increase the signaling overhead. Besides, some proponents for option 1 think network configures the UE with RLM/BFD relaxation criteria is some form of network control, hence the explicit network indication isn’t needed.

3 companies prefer option 3: wait for RAN4 progress.
3 companies support option 2: Whether UE performs RLM/BFD relaxation is based on network indication.
2 companies think UE enters the RLM/BFD relaxation based on network indication while UE can stop RLM/BFD relaxation without further network control.

It seems that most companies support or can accept option 1, rapporteur suggests to follow the clear majority, i.e., UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. Regarding the suggestion to wait for RAN4 progress, rapporteur suggests we could make the assumption from RAN2 point of view, and further comeback may happen if RAN4 has progress on this issue.

Proposal 8: [To discuss][13/19] RAN2 assume UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. RAN2 can come back on this based on RAN4 decisions.


According to the discussion, it seems that majority companies support or can accept option 1: UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. In this way, rapporteur would like to check with companies whether companies’ views have changed, and whether the above option 1 (UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria.) is acceptable. If not, please provide technique reason. 
Discussion point 1) Companies are invited to show your views on whether UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria. RAN2 can come back on this based on RAN4 decisions.
Note: UE reporting will be discussed later as separate issue below.
· Option 1: Yes. 
· Option 2: No, please provide technique reason. 
· Option 3: Others, please specify.

	Company’s name
	Option
	Comments, if any

	InterDigital
	TBD
	We need to decide on the reporting first – if no reporting is agreed then obviously it means UE starts/stops on it’s own if it has been configured, and there’s no need for this question.

Even if we do have reporting then UE should be able to stop relaxation on it’s own – in any case, relaxation should be specified such that UE “may” relax – UE can always do more measurements if it wants and this is how things have always been.

If we have reporting then UE should be able to start relaxation only if NW has enabled – this enabling may follow the report. 

	Nokia, Nokia Shanghai Bell
	Option 2
	CONNECTED mode functionality should be carefully considered, because of the very important network KPIs such as handover or RLF failure rates. UE autonomous RLM/BFD relaxation may degrade mobility performance and therefore the UE should not be allowed to start/stop RLM/BFD relaxation by itself. NW should be able know if the RLM/BFD is actually relaxed or not by the UE. Knowledge whether RLM/BFD is relaxed or not can be used by the network e.g. for adjusting RLM/BFD relaxation configurations. If RLM/BFD relaxation causes more HO or RLF failures network can configure more strict relaxation configuration. Any relaxation should be controlled by NW, in the same way as CONNECTED mode RRM relaxation. In addition NW should be able explicitly indicate whether RLM/BFD relaxation is allowed. The same indication would work also without RLM/BFD relaxation status reporting.

	Samsung
	Yes
	Network already has control by configuring the relaxation criteria

	NEC
	Option 1
	As rapporteur summarized above:

Presence of relaxation criteria is sufficient that network allows UE to perform relaxation when relaxation criteria are met, introducing indication on relaxation will increase the signaling overhead.

Furthermore, we think UE autonomous can be acceptable if UE reporting is introduced as gNB anyway can know UE’s situation and “enable/disable” the relaxation configuration by implementation. It can avoid frequent indication when every time UE fulfill/not fulfill criteria.

	OPPO
	Option 2
	Agree with Nokia.

	MediaTek
	See comment
	We share Nokia’s concern that CONNECTED mode functionality should be carefully considered, and network should be able to know if the RLM/BFD is actually relaxed or not, since UE autonomous relaxation can be risky.

However, current RAN4 design is more like Rel-16 RRM measurement relaxation for IDLE mode UEs: Network only provides relaxation criteria (low mobility or not at cell edge), once the criteria are fulfilled, UE is allowed to do less measurements.

If companies agree that RAN4 design implies UE autonomous relaxation, we may accept this. Then networks may have more conservative configurations for relaxation criteria, e.g., RLM/BFD can be relaxed only if UE is at cell center and stationary.

	LGE
	Option 1
	

	ZTE
	Option 2
	Agree with Nokia. It is basically important for NW to control the UE behavior on relaxation, otherwise NW may not configure any RLM/BFD relaxation configuration as a safer way.  How to control needs to wait for more RAN4 inputs about the relaxation approach (i.e skip a number of measurement occasions or reconfiguration with a longer period)

	vivo
	Option 1
	Agree with Samsung and NEC. 

Network already provide the control of relaxation by configuring relaxation criteria.

Besides, regarding the concern from some companies that network should be aware of the UE behaviour on either performing relaxation or not, we think UE reporting on entry/exit could address this concern.

	Sharp
	Option 1
	

	CATT
	Option 1
	In R17 RedCap WI, we have defined RRM relaxation for Connected UEs where UE is configured with relaxation criteria, measures/computes the criteria, and when the criteria are met/no-longer-met, UE reports it to the network and network explicitly tells the UE to relax or not. So it could be seen consistent to reuse this procedure for RLM/BFD relaxation in ePowSav WI.

However, we think that RRM is quite different from RLM/BFD in terms of involved latencies, that is, the toggling of criteria are met/no-longer-met can be faster in the latter case and therefore the above procedure may involve quite a lot of signaling. So this is why we prefer to support that UE autonomously relax/no-longer-relax RLM/BFD measurements when the criteria are met/no-longer-met rather than involving the heavy signaling loop of RedCap RRM relaxation in RRC Connected.


Regarding OI 3.2: Should UE report fulfilment or not (entry/exit) to network for RLM/BFD relaxation? This issue was also discussed in RAN2#116bis-e meeting [3], the discussion was summarized as below:

	Companies are invited to show your preference among the following options on whether/how/what need to report fulfillment or not (entry/exit) to network: 

· Option 1: Yes, please provide what information, e.g. fulfilled or not (entry/exit) 

· Option 2: No, please provide your reason.

· Option 3: Wait for RAN4 progress
Summary: 19 companies provided views on whether/how/what need to report fulfillment or not (entry/exit) to network for RLM/BFD relaxation.

9 companies prefer option 1, i.e. UE should report fulfillment or not (entry/exit) to network. Companies think for UEs in RRC_CONNECTED, network should be aware of UE’s situation for a better implementation. Besides, most companies think entry/exit is sufficient while 1 company thinks the exit doesn’t need to be reported. 

8 companies prefer option 2, i.e. such a report is NOT needed.

3 companies can accept wait for RAN4.

Unfortunately, it seems companies’ views are split on this issue and it’s hard to reach consensus. Hence, rapporteur suggests to discuss this issue online:

Proposal 10: [To discuss][9 vs. 8 vs. 3] FFS whether/how/what need to report fulfillment or not (entry/exit) to network for RLM/BFD relaxation.


According to the discussion, companies’ views are diverse (9 vs. 8 vs.3). As far as rapporteur knows, whether/how/what need to report for RLM/BFD relaxation is not likely to be decided in current RAN4 discussion. Companies are also invited to check with RAN4 colleagues. Thus, rapporteur thinks we could make progress from RAN2 point of view, and further comeback may happen if RAN4 has progress on this issue. 

Please note that it was agreed in RAN2#116bis-e meeting:

	· [056] if UE report on fulfillment or not (entry/exit) to network for RLM/BFD relaxation is agreeable, UAI is used to provide the report. 


During the discussion below, it is appreciated if companies could provide more technical justifications on you reply.

Discussion point 2) Companies are invited to show your preference among the following options on whether/what need to report fulfillment or not (entry/exit) to network: 

· Option 1: Yes, please provide your reason and what information, e.g. fulfilled or not (entry/exit) 

· Option 2: No, please provide your reason.

	Company’s name
	Option
	Comments, if any

	InterDigital
	Option 1
	NW knows the deployment and it may not always be suitable for UE to relax on it’s own. Without reporting the criteria for relaxing will have to be set conservatively which would limit power saving benefits. 

Simple report of entry/exit should suffice. Then NW can control whether relaxation is allowed or not, also taking into account deployment etc.

	Nokia, Nokia Shanghai Bell
	Option 1
	Yes, the UE should report whether RLM/BFD relaxation condition is met or not. Additionally / alternatively the UE should report if the UE is relaxing RLM/BFD or not in case explicit enable/disable RLM/BFD relaxation indication is not agreed, because the network needs to know if the UE is relaxing or not as we explained in discussion point 1). 

We also agree with InterDigital.

	Samsung
	-
	No strong view

	NEC
	Option 1
	We tend to agree that UE can perform RLM/BFD relaxation by itself, but considering UE is in RRC_CONNECETED, at least network should be aware of UE’s situation for better implementation, our justification is that:

Although network has already configured the relaxation criteria to UE, considering UE’s reception sensitivity or cell deployment is various. There could be possible that the configured criteria may not be efficient. In this case, network may find some problems on UE’s scheduling, RS feedback or measurement report when UE is doing relaxation, then it can do some implementation e.g. disable the RLM/BFD relaxation configuration for better a RRC connection.

Furthermore, as in last meeting, RAN2 had agreement that UAI can be used for UE reporting. We think such an UAI mechanism is not complicated (as RRM relaxation did), there is no harm for RLM/BFD relaxation mechanism.

	OPPO
	Option 1
	Simple report of entry/exit should suffice. Then NW can control whether relaxation should be done or not.

	MediaTek
	Option 1
	Agree with Nokia

	LGE
	Option 2
	We prefer not to support UE reporting mechanism. 

In general, RLM/BFD relaxation will not triggered on weak coverage because it is performed only if criteria are met at the UE. So, we don’t think RLM/BFD relaxation affect the increase in HO failure or RLF. Additionally, the network can configure measurement report related to criteria to get the evaluation result of criteria. 

Moreover, the signaling burden to report each relaxation will be increased if the criteria are evaluated for each SpCell for RLM relaxation and for each serving cell for BFD relaxation in DCCA scenario.

	ZTE
	Option 1
	

	vivo
	Option 2
	We share the same view as LGE.

	Sharp
	
	No strong view. It is fine to follow the majority’s view.

	CATT
	Option 2
	The choice in discussion point 1) to leave it to the UE to autonomously relax/no-longer-relax when the criterion is met/no-longer-met is precisely to avoid the potential large overhead of the UE reports and NW resulting commands.


Regarding 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. This issue was not discussed in RAN2#116bis-e meeting, but this solution was mentioned in the pre-meeting summary [3]. The justification provided in company’s contribution [4] is:

	UE autonomous measurement relaxation may degrade mobility performance and therefore it should be avoided. We think that the network should be able to control the RLM/BFD relaxation based on internal evaluation. As this WI is for connected mode, the network has more information relevant about the UE e.g. device capability, service type. It would be convenient and beneficial to allow the network to command the UE that it is considered from network perspective to be in low mobility state, hence is allowed to perform relaxed RLM/BFD measurements right now. How the network evaluates the relaxation potential is up to network implementation, but such explicit command/signalling can be used as another solution to enable or disable the RLM/BFD relaxation. Network can monitor regular measurement reports (periodic or event based) from the UE and take those into account when allowing the RRM measurement relaxations. In our views, RRC signalling shall be used for the explicit relaxation command.

If such explicit relaxation command is agreed, the question comes if and how the explicit command can be used while the UE is meanwhile configured with some relaxation criteria. In our view, the explicit relaxation command can be used irrespective of the relaxation criteria is configured or not. It should override the evaluation result at the UE side of the relaxation criteria if there is any inconsistence between them.  


During the discussion below, it is appreciated if companies could provide more technical justifications on you reply.

Discussion point 3) Companies are invited to show your preference among the following options on whether NW should be able to enable/disable RLM/BFD relaxation with explicit indication irrespective if the RLM/BFD relaxation criteria is configured or not:
· Option 1: Yes, please provide your reason. 

· Option 2: No, please provide your reason.

	Company’s name
	Option
	Comments, if any

	InterDigital
	Option 1
	NW should at least be able to disable relaxation. 

For enabling, we think NW needs to enable AND criteria should be met. In this case UE “may” perform relaxation of measurements – there is no way UE should be forced to relax and for this reason it is not clear that an explicit “relax” command makes sense – only “relaxation allowed” makes sense.

	Nokia, Nokia Shanghai Bell
	Option 1
	Yes, NW should be able to enable/disable RLM/BFD relaxation with explicit indication. Explicit enable/disable indication should be respected by the UE regardless if the RLM/BFD relaxation condition is met or not. 

	Samsung
	Option 2
	Network already has control by configuring the relaxation criteria. So explicit indication is not needed.

	NEC
	Option 2
	We think the RLM/BFD relaxation criteria mechanism is sufficient (i.e. UE perform relaxation based on criteria). There is no need for additional solution (i.e. explicit indication by network implementation). 

That is to say if network want to enable RLM/BFD relaxation, then configure criteria to UE, otherwise, remove the configured criteria. Furthermore if UE reporting is introduced, we do not think UE autonomous relaxation is a problem as network can remove the configured criteria when UE is doing relaxation.

	OPPO
	Option 1
	The explicit indication is used by the network to control whether UE should perform relaxation or not.

	MediaTek
	Option 1
	Agree with Nokia

	LGE
	Option 2
	We think RLM/BFD relaxation are implicitly enabled as criteria are configured. 

	ZTE
	Option 1
	NW need to be able to control the UE behavior on relaxation with an explicit indication.

	vivo
	Option 2
	In order to avoid the impact on mobility performance, we think the relaxation criteria configured by network is anyway needed. Thus, we prefer to use the configuration of criteria to control the relaxation. 
If network wants to enable/disable RLM/BFD relaxation, some loose criteria could be configured. 

	Sharp
	Option 2
	NW criteria configuration can enable/disable relaxation.

	CATT
	Option 2
	An explicit indication via a new signaling command may not be needed considering the network anyways has full control of the RLM/BFD configuration and can therefore update it to a more “relaxed” configuration.


4. Conclusion

This contribution summarizes the pre-meeting offline discussion: [Pre117-e][006][ePowSav] BFR-BFD relaxation Open Issues Input (vivo), and achieves the following proposals:

Aiming to help with the meeting discussion/progress, the proposals are categorized starting with:

· [To agree] when there is large support and hence proposed for easy agreement.

· [To discuss] when there is substantial level of support and agreement may be possible.

· [FFS] when there is low support or companies propose new solutions or options to possibly consider further e.g. if there is sufficient support (understanding that these topic have not been discussed by all companies when providing their views in the different discussion points).

The proposals also start with a number: for the format [x], ‘x’ represents the number of supportive companies (i.e. these solutions are marked as FFS as the proposed solutions were not discussed by all companies) and, for the format [x/y], ‘x’ represents the number of supportive companies, and (y-x) the number of companies with different view. 

The following list shows the proposals above organized based on the suggested priority aiming to help during its meeting discussion:

Proposals for easy agreement

Proposals have chance for agreement (need online):

Proposals need further discussion:
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