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1. Introduction

The document summarizes the following offline discussion: 

· [AT116bis-e][056][ePowSav] RLM/BFD relaxation (vivo)


Scope: based on on-line agreements R2-2201684, and possibly other relevant input, attempt more progress offline, e.g. for configuration part


Intended outcome: Report, with Agreements (and-or Open Issues). 


Deadline: Tue W2. 
In order for rapporteur to have sufficient time to provide the summary, your comments before 22:00 UTC, 24th January is appreciated.

2. Contact information

	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

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

	Ericsson
	Mattias Bergström (Mattias.a.bergstrom@ericsson.com)

	NEC
	Rao (shi_rao@nec.cn)

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

	Intel
	Seau Sian Lim (seau.s.lim@intel.com)

	Huawei, HiSilicon
	Jagdeep Singh
(jagdeep.singh6@huawei.com) 

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

	CATT
	Pierre Bertrand (pierrebertrand@catt.cn)

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

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

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

	Xiaomi
	Liyanhua1@xiaomi.com

	ZTE
	Dong.fei@zte.com.cn

	Sequans
	Noam Cayron (noam.cayron@sequans.com)

	Futurewei
	Yunsong Yang (yyang1@futurewei.com)

	Apple
	Sethuraman Gurumoorthy (sethu@apple.com)

	OPPO
	Haitao Li (lihaitao@oppo.com)


3. Discussion

3.1. Enable/disable for RLM/BFD relaxation 

During the online discussion, it was agreed that:

	· Proposal 3b: [For Agreement] BFD relaxation is enable/disable per serving cell (i.e. separately between Pcell/Pscell and Scell). FFS on stage-3 details.

· Proposal 2b: [For Agreement] 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. 


In pre-meeting summary [12], it can be found some companies [5][6][7] suggest to enable/disable RLM/BFD relaxation separately, while one company [10] suggests to enable/disable RLM/BFD relaxation together for a cell.

Per online agreements above, there is no RLM relaxation enable/disable in Scell. Thus, we only need to discuss whether RLM relaxation and BFD relaxation for a cell (i.e. Pcell or Pscell) should be enabled/disabled together. 
Discussion point 1) Companies are invited to show your views on whether RLM relaxation and BFD relaxation for a cell (i.e. Pcell or Pscell) should be enabled/disabled together:
	Company’s name
	Yes/No
	Comments, if any

	Qualcomm
	No
	RLM and BFD serve different purposes and thus may be configured differently. And network may more likely to relax BFD but not RLM, even when they share the same set of reference signals.

	Ericsson
	No
	Agree with QC.

	NEC
	No
	We support that RLM and BFD relaxation can be enabled/disabled separately.

From my point of view, BFD is an optional functionality. The MAC entity may be configured by RRC per Serving Cell for BFD. Take CA scenario as an example, if RLM is applied to Pcell and BFD is only applied to Scell, network may only configure BFD relaxation but not RLM relaxation, which is flexible.

	InterDigital
	No
	

	Samsung
	No
	

	Intel
	No
	

	Huawei, HiSilicon
	No
	RLM and BFD are two separate functions, hence the network should be able to enable/disable RLM and BFD relaxation criteria independently. Additionally it is worth noting that RLM can only be performed in Pcell and PSCell (in DC case); whereas  BFD can be performed in each serving cell. 

To have full flexibility from network configuration perspective, we think RLM relaxation criterion can be enabled/configured separately for MCG (Pcell) and SCG (PSCell) in DC case, whereas BFD relaxation criterion can be enabled/configured separately between Pcell/PSCell and Scells.

	Sharp
	No
	

	CATT
	No
	They are used for different purposes with different requirements. For example: The network may want to favor relaxing BFD compared with RLM. We need to support the flexibility to enable/disable RLM and BFD separately. Note that, it is our understanding that this question includes both NW-based enabling/disabling as well as UE-autonomous enabling/disabling, which is discussed in Q8 and Q11.

	MediaTek
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	LGE
	Yes
	If RLM/BFD are enabled in a cell, there is no motivation to enable/disable RLM/BFD relaxation separately for the cell.

	Xiaomi
	No
	

	ZTE
	No
	

	vivo
	No
	We prefer to enable/disable RLM relaxation and BFD relaxation separately, which could keep the flexibility from network side. 

	Sequans
	No
	

	Futurewei
	No
	Agree with Qualcomm

	Apple
	No
	Agree with Qualcomm. The purposes are different. So it is better to have separate control for the sake of flexibility

	OPPO
	No
	


Summary: 19 companies provided views.
All companies except one agree that RLM relaxation and BFD relaxation should be enabled/disabled separately, considering flexibility and they are two separate functions, in which:

· One company thinks this question includes both NW-based enabling/disabling as well as UE-autonomous enabling/disabling, which is discussed in Q8 and Q11. [Rapporteur] we could confirm this after we make conclusions on Q8 and Q11.
One company thinks if RLM/BFD are enabled in a cell, there is no motivation to enable/disable RLM/BFD relaxation separately for the cell.
Based on the inputs from companies, Rapporteur suggests to follow the clear majority.

Proposal 1: [To agree][17/19] RLM relaxation and BFD relaxation are enabled/disabled separately.
Regarding how to enable/disable RLM relaxation per-CG and how to enable/disable BFD relaxation per-serving cell, there are two options:

· Option A: Explicit indication to enable/disable the RLM/BFD relaxation, e.g. by indictor with 1bit.

· Option B: Implicit indication to enable/disable the RLM/BFD relaxation, e.g. by relaxation criteria configurations.

In RAN2#116e meeting, RAN2 have agreed: RAN2 assumes the presence/absence of configuration for RLM/BFD relaxation criteria in 
ignaling indicates to the UE whether the UE can/should evaluate the criteria
Rapporteur assumes the configuration of RLM/BFD relaxation criteria could also present the enable/disable RLM/BFD relaxation feature implicitly as in option B (while how to perform relaxation/reporting will be discussed later).
For low mobility criterion, it was agreed in RAN4 that:

	[Agreements in RAN4 101e]

Issue 1-1-B: whether the low mobility criterion is mandatory to be configured, when network would like to enable RLM/BFD relaxation?

· Conclusion: No. The criterion is NOT mandatory to be configured to enable RLM/BFD relaxation

· Note: UE shall evaluate the low mobility criterion if it is configured.


It can be seen that low mobility criterion is optionally configured when network would like to enable RLM/BFD relaxation. Thus, the implicit indication to enable/disable the RLM/BFD relaxation cannot be based on the present of low mobility criterion. 
For serving cell quality criterion, as far as I know, the corresponding discussion is being discussed in RAN4, including the below aspects: 

· Whether serving cell quality criterion is configured per-UE/per-CG/per-serving cell

· Whether serving cell quality criterion is mandatorily configured when network would like to enable RLM/BFD relaxation is being discussed (i.e. whether the threshold for cell quality criterion can be pre-defined)
Companies are also invited to check with their RAN4 colleagues on the progress. Further confirmation/ information is appreciated. 
In this way, whether serving cell quality criterion could be used to implicitly enable/disable RLM/BFD relaxation depends on the outputs of the above aspects.

If the serving cell quality criterion is configured per-CG for RLM relaxation and per-serving cell for BFD relaxation, as well as serving cell quality criterion is mandatorily configured when network would like to enable RLM/BFD relaxation (i.e. the corresponding threshold should not be pre-defined), then, the present/absent of serving cell quality criterion configuration can be used to implicitly enable/disable RLM/BFD relaxation. Otherwise, it cannot be used to implicitly enable/disable RLM/BFD relaxation.

We could of cause postpone this issue to wait for further progress from RAN4. But considering the timeline for Rel-17, which is close to the end of ePowSav WI, and we are not sure whether RAN4 could conclude above open issues by this meeting, so we could also make some progress in RAN2.

Discussion point 2) Companies are invited to show your preference among the following options on how to enable/disable RLM/BFD relaxation: 

· Option 1 (making decision): RAN2 assume to introduce explicit indicator to enable/disable the RLM/BFD relaxation.
Note: we could revisit this conclusion after further RAN4 progress.
· Option 2 (temporary decision): Don’t introduce explicit indicator to enable/disable the RLM/BFD relaxation, if RAN4 concluded: 
a. serving cell quality criterion is configured per-CG for RLM relaxation and per-serving cell for BFD relaxation; and,

b. serving cell quality criterion is mandatorily configured when network would like to enable RLM/BFD relaxation (i.e. the corresponding threshold should not be pre-defined)Introduce explicit indicator to enable/disable the RLM/BFD relaxation
Otherwise, Introduce explicit indicator to enable/disable the RLM/BFD relaxation.
· Option 3: Postpone the discussion to wait for RAN4 conclusion on the configuration of criteria.

	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 3
	This decision may depend on RAN4’s decisions on, e.g. whether serving cell quality criterion is configured per cell or at another granularity.

	Ericsson
	Option 1?
	RAN4 indicated in R4-2115349:

For the relaxation criteria, RAN4 have also achieved agreements as follows.

· Network to enable and disable this feature. (in RAN4 #98e)

Further details can be discussed on exactly how this configuration should look like. But the NW should for sure be able to enabled/disable this feature.

	NEC
	Option 3
	We understand rapporteur’s concern about whether criteria are mandatory or not could impact option A/B. Actually this is an easy decision as long as RAN4 making a conclusion. 

Therefore we prefer to postpone.

	InterDigital
	Option 3
	Explicit or implicit indication is really just a stage 3 detail and the choice will eventually be obvious based on RAN4 agreements on configuration.

If the concern is putting “something” into the running CR we could just use an empty configuration field but it really doesn’t help that much.

	Samsung
	Option 3
	

	Intel
	Option 3
	

	Huawei, HiSilicon
	Option 3
	It is better to wait for RAN 4 to have conclusion on how the configuration is to be provided. Based on it we can decide if the UE is allowed to evaluate the RLM/BFD relaxation criteria, e.g. by presence/absence of configuration for RLM
/BFD relaxation criteria implicitly or through an explicit indication mainly for the case that the criterion is predefined.



	Sharp
	Option 3
	

	CATT
	Option 2 or 3
	We prefer the implicit approach (criterion to be evaluated by UE to decide when to enable/disable relaxation) but we are also OK to wait for RAN4 conclusion considering it is not complex to introduce an explicit indicator. 

	MediaTek
	Option 3
	Avoid parallel discussions in two WGs

	Nokia, Nokia Shanghai Bell
	Option 1 
	We agree with Ericsson. Signaling aspects should be agreed in RAN2 instead of RAN4

	LGE
	Option 3
	An explicit indication is needed when criteria are not mandatory. So, we need to wait for RAN4 conclusion. 

	Xiaomi
	Option3
	

	ZTE
	Option 1
	We agree with Ericsson, but if majorities would like to wait, we are also fine.

	Vivo
	Option 1 or option 2
	Considering the timeline for Rel-17, which is close to the end of ePowSav WI, and we are not sure whether RAN4 could conclude above open issues by this meeting, so we prefer to make progress in RAN2. From our side, either option 1 or option 2 is fine. 

	Sequans
	Option 3
	

	Futurewei
	Option 3
	

	Apple
	Option 3
	Wait for RAN4 decision to avoid parallel discussion on the same topic across RAN2 and RAN4

	OPPO
	Option 3
	


Summary: 19 companies provided views.
15 companies prefer option 3, i.e. postpone the discussion to wait for RAN4 conclusions on configuration of criteria, e.g. whether serving cell quality criterion is configured per cell or at another granularity, where criteria are mandatory or not.
4 companies prefer option 1, i.e. NW should for sure be able to enabled/disable this feature, as they thinks Signaling aspects should be agreed in RAN2 instead of RAN4.

4 companies prefer option 2, i.e. RAN2 agreed something considering all RAN4 options. 
Rapporteur agrees that this discussion fully depends on RAN4 conclusions on configuration of criteria. Based on the inputs from companies, Rapporteur suggests to follow the clear majority, and assumes all companies could accept to postpone the discussion. 

Proposal 2: [To agree][15/19] Postpone the discussion on the granularity for RLM/BFD relaxation enable/disable (e.g. per-UE/CG/Serving cell) to wait for RAN4 conclusions on the configuration of criteria.
3.2. Configuration and evaluation for RLM/BFD relaxation criteria

In pre-meeting summary [12], it can be found some companies [1][6] suggest criteria for RLM relaxation and BFD relaxation are configured separately, company [3] suggests whether there are separated parameters for RLM/BFD relaxation leaves to RAN4. 

Note: whether any criterion(/criteria) should be configured per-UE basis will be discussed later.

From rapporteur point of view, this issue is not being disussed in current RAN4 discussion in this meeting. Thus, it is better to have the discussion in RAN2. 
Discussion point 3) Companies are invited to show your preference among the following options on whether RAN2 assume the criteria configuration for RLM relaxation and BFD relaxation are configured separately:
· Option 1: Yes, please provide which configuration(s) could be configured separately, e.g. which relaxation criterion, or value(s) of which configuration.

· Option 2: No, please provide your reason.

· Option 3: Postpone the discussion to wait for RAN4 conclusion on the configuration of criteria.

Note: we could revisit this conclusion after further RAN4 progress.
	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 1
	RLM and BFD can share the same low mobility criterion.

RLM and BFD can be configured with different serving cell quality criterion, as network may have different failure detection requirements for them.

	Ericsson
	Option 1
	Separate features so we should have separate configurations. Details TBD.

	NEC
	Option 1/3
	This issue is to describe whether the criteria(e.g. the good serving cell quality parameters) can be configured separately between RLM and BFD relaxation. 

I am confusing that in RAN4#101 WF on RLM/BFD relaxation (R4-2120313) or RAN4#101bis email [214] (R4-2202565), they discussed how to give good serving cell quality criteria for RLM and BFD with respectively.

But anyway if majority want to make this decision and inform RAN4, then we are OK for majority views considering the timeline for Rel-17.

	InterDigital
	Option 3
	In general we assume it will work as QC described but these decisions will be easier when RAN4 concludes. Again, we are fine to assume option 1 for now if it helps running CR rapporteur.

	Samsung
	Option 3
	

	Intel
	Option 1
	We are assuming that at least the threshold for serving cell quality criterion for RLM and BFD can be different.

	Huawei, HiSilicon
	Option 1
	RLM and BFD are two separate functions, hence we should have separate configuration

RLM relaxation criterion can be enable/configured separately  for MCG (PCell) and SCG (PSCell) in DC case. 

BFD relaxation criterion can be enable/configured separately  for PCell/PSCell and SCells.



	Sharp
	Option 3/1
	Prefer Option 3, but also fine with Option 1.

	CATT
	Option 1
	Share the same view with Qualcomm.

	MediaTek
	Option 3
	Avoid parallel discussions in two WGs

	Nokia, Nokia Shanghai Bell
	Option 1
	Functionality of RLM and BFD are different and separate configurations would be logical.

	LGE
	Option 1
	We agree with Huawei.

	Xiaomi
	Option3
	The low mobility criterion maybe can be shared by RLM mand BFD. But for the good serving cell quality criterion, RAN14 is still discuss whether separate threshold will be used. So we would better to wait for RAN4.

	ZTE
	Option 1/3
	We are Okay to have a separate configuration for BFD relaxation and RLM relaxation since the RLM’s criteria is much more rigorous than BFD’s. But we are also fine to wait for RAN4’s conclusion.

	vivo
	Option 1
	We share the same view as Qualcomm. 

	Sequans
	Option 1/3
	Agree with HW, but can also wait if majority prefer

	Futurewei
	Option 1
	Agree with Huawei.

	Apple
	Option 1
	Similar view as Huawei

	OPPO
	Option 3
	To avoid duplicated discussion.


Summary: 19 companies provided views on whether the criteria configuration for RLM relaxation and BFD relaxation are configured separately.
15 companies prefer or accept option 1: criteria configuration for RLM relaxation and BFD relaxation are configured separately. Most companies think RLM and BFD are two separate functions, hence, separate configurations should be configured. 

· Regarding which configuration(s) could be configured separately: 3 companies think RLM and BFD can share the same low mobility criterion while RLM and BFD can be configured with different serving cell quality criterion; 1 company thinks at least the threshold for serving cell quality criterion for RLM and BFD can be different.

8 companies prefer or accept option 3: Postpone the discussion to wait for RAN4 conclusion.

· 3 companies among which support only option 3 and others 4 companies can also accept option 1.

It seems that most companies support or can accept option 1, rapporteur suggests to follow the clear majority, i.e., the criteria configuration for RLM relaxation and BFD relaxation are configured separately, while which criteria configuration(s) could be separately could be FFS. Regarding comments on waiting for RAN4 conclusion, rapporteur think we could come back on this if RAN4 has corresponding conclusions. 
Proposal 3: [To agree][15/19] 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.
In pre-meeting summary [12], how to provide the configurations of and how to evaluate RLM and BFD relaxation criteria in DC/CA scenarios is discussed in the contributions [1][4][5][6][7][8][10]. As summarized in [12]:

	For RLM relaxation:

All 6 companies think RLM relaxation criteria are configured and evaluated per-CG (i.e. separately between Pcell and PScell).

For BFD relaxation:
6 companies think BFD relaxation criteria are configured (or configured and evaluated) per serving cell (i.e. separately between Pcell/Pscell and Scell).
1 company thinks good serving cell quality criterion (if configurable) can be configured separately for BFD relaxation of each serving cell.

Besides, one company suggests to provide configuration as part of CellGroupConfig rather than measConfig, e.g. in the SpCellConfig for RLM relaxation and ScellConfig for the Scell and the SpCellConfig for the SpCell for BFD relaxation. Rapporteur thinks this stage-3 details could be discussed later after we have conclusions on how to provide the configruations. 
In this way, rapporteur suggests the below proposal:

Proposal 2a: [For Agreement] RLM relaxation criteria are configured and evaluated per-CG (i.e. separately between Pcell and Pscell). FFS on stage-3 details (i.e. in which IE). Note: Whether low mobility criterion is configured per-UE basis will be discussed in proposal 5.
Proposal 3a: [For Agreement] BFD relaxation criteria are configured and evaluated per serving cell (i.e. separately between Pcell/Pscell and Scell). FFS on stage-3 details (i.e. in which IE). Note: Whether low mobility criterion is configured per-UE basis will be discussed in proposal 5.


Besides, for low mobility criterion, how to provide the corresponding configurations is discussed in below contributions. In pre-meeting summary [12]:

	2 companies [5][8] mention that only one low mobility criterion for RLM/BFD relaxation can be configured for each UE (i.e. per-UE basis), and one company [8] thinks only SpCell is used for the criterion.

1 company [6] thinks low mobility criterion for RLM/BFD relaxation can be configured per-cell or per-CG. 

Proposal 5: [For Discussion] RAN2 to discuss whether low mobility criterion should be configured per-UE basis (i.e. only one low mobility criterion for each UE). 


Rapporteur: As far as I know, how to provide the configurations of RLM and BFD relaxation criteria including low mobility and cell quality, and which part of parameters should be configured is being discussed in current RAN4 discussion in this meeting.
Discussion point 4) 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

Note: we could revisit this conclusion after further RAN4 progress.
	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 1
	We assume the question is about how to structure ASN.1 for those criteria, if we understand the question correctly, 

	Ericsson
	Option 3
	This is being discussed in RAN4.

	NEC
	Option 1/3
	It is useful especially when MCG is FR1 meanwhile SCG is FR2.

But be careful to not make contradictory conclusion with RAN4.

	InterDigital
	Option 3
	Fine to assume option 1 for now if it helps with the running CR.

	Samsung
	Option 3
	

	Intel
	Option 1 or 3
	

	Huawei, HiSilicon
	Option 3
	We could wait for RAN 4 conclusion. 

However we think that only one criterion or at most per-CG is sufficient.

	Sharp
	Option 3/1
	Prefer Option 3, but also fine with Option 1.

	CATT
	Option 1
	UE mobility state will not change when the UE performs RLM or BFD. It is enough to configure only one low mobility criterion for each UE. But in MR-DC, it is allowed to configure separate low mobility criterions by MCG or SCG.

	MediaTek
	Option 3
	Avoid parallel discussions in two WGs

	Nokia, Nokia Shanghai Bell
	Option 3
	

	LGE
	Option 1
	The criteria depend on the serving cell type (e.g, Pcell/PSCell/Scell) and frequency range (e.g., FR1/FR2). 

For instance, if a UE is in power-saving mode, the network can configure aggressive relaxation for Scells on FR2 in mixed-FR DC.

	Xiaomi
	Option3
	

	ZTE
	Option 1/Option 3
	

	vivo
	Option 1/3
	We prefer option 1. But are fine with option 3 if majority companies prefer it.

	Sequans
	Option 1/3
	We think 1 makes sense (and it is an assumption, so can be revisited), but OK to wait as well

	Futurewei
	Option 3
	

	Apple
	Option 3
	Wait for RAN4 decision

	OPPO
	Option 3
	To avoid duplicated discussion.


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. 
Besides, for serving cell quality criterion, how to provide the corresponding configurations is discussed in below contributions. In pre-meeting summary [12]:

	3 companies [4][5][6] think RAN2 should wait for more progress from RAN4 on good serving cell quality criterion. 
2 companies [2][3] think parameters of offset X on threshold Qx for good serving cell quality is configured in dedicated 
ignalling.

Besides, 2 companies think the paramters for good serving cell quality should be configured in the IE RadioLinkMonitoringConfig. Rapporteur thinks the stage-3 details (i.e. value range of the parameters, in which IE) could be discussed later during running CR phase after we concluded whether the paramters for good serving cell quality is configured. 

Based on the rapporteur’s understaning on RAN4 progress, whether the offset/threshold for good serving cell quality criterion could be configured or pre-defined is still being discussed in RAN4. 
In this way, rapporteur suggests the below proposal:
Proposal 6: [For agreement] RAN2 wait for more progress from RAN4 on Whether/How to configure good serving cell quality criterion. 


Discussion point 5) For cell quality 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 cell quality criterion for each UE

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

· Option 4: others, please specify

Note: we could revisit this conclusion after further RAN4 progress.
	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 1
	

	Ericsson
	Option 3
	Already being discussed in RAN4.

	NEC
	Option 1/3
	

	InterDigital
	Option 3
	Fine to assume option 1 for now if it helps with the running CR.

	Samsung
	Option 3
	

	Intel
	Option 1 or 3
	

	Huawei, HiSilicon
	Option 1/3
	We could assume Option 1 for now and align with RAN 4 conclusion after further progress in RAN 4.

	Sharp
	Option 3/1
	Prefer Option 3, but also fine with Option 1.

	CATT
	Option 3
	

	MediaTek
	Option 3
	Avoid parallel discussions in two WGs

	Nokia, Nokia Shanghai Bell
	Option 3
	

	LGE
	Option 1
	See D4 comment.

	Xiaomi
	Option3
	

	ZTE
	Option 3/1
	

	vivo
	Option 1
	

	Sequans
	Option 1/3
	As for previous question

	Futurewei
	Option 3
	

	Apple
	Option 3
	

	OPPO
	Option 3
	


Summary: 19 companies provided views on how to provide the criteria configuration for RLM relaxation and BFD relaxation on cell quality criterion.
10 companies prefer option 1: per-CG for RLM relaxation, per-serving cell for BFD relaxation; 

16 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 serving cell quality criterion. From rapporteur point of view, it is reasonable to wait for further RAN4 progress as serving cell quality criterion is being discussed in RAN4. In this way, rapporteur proposes:

Proposal 5: [To agree] 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. 
Regarding how to evaluate the criteria for RLM/BFD relaxation, RAN4 has made some related conclusions before:

	[Agreements in RAN4 101e]

Issue 6-2 Relaxation criteria in NR-DC and inter-band CA

Conclusion: For the case of NR-DC and inter-band CA, UE can make the relaxation decisions  separately for each serving cell configured for either RLM and/or BFD evaluation.


Based on the above agreement, the decision for RLM/BFD relaxation can be made separately for each serving cell. With this, rapporteur thinks we could assume the evaluation of RLM/BFD relaxation criteria should be performed separately for each serving cell.
Rapporteur: As far as I know, how to evaluate the RLM and BFD relaxation criteria, including per-sering cell (i.e. evaluate on Pcell/PScell/Scell), per-CG (i.e. evaluate on Pcell or PScell), per-UE (i.e. evaluate on Pcell) is not being further discussed in current RAN4 discussion in this meeting. 

Discussion point 6) For low mobility criterion, companies are invited to show your preference among the following options on how to evaluate the RLM and BFD relaxation criterion:
· Option 1: per-CG for RLM relaxation (i.e. evaluate on Pcell/PScell), per-serving cell for BFD relaxation (i.e. evaluate on Pcell/PScell/Scell)

· Option 2: per-UE for RLM relaxation and BFD relaxation, i.e. evaluate on Pcell

· Option 3: others, please specify

	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 3
	Low mobility criterion can be evaluated per CG.

Evaluation per UE may require message passing between two CGs in NR-DC configuration.

	Ericsson
	Option 3 - Wait for RAN4
	Already being discussed in RAN4.

	InterDigital
	Option 3
	Fine to assume option 1 for now if it helps with the running CR.

	Samsung
	Option 3 - Wait for RAN4
	

	Intel
	Option 1 or 3


	Isn’t this related to the configuration in discussion point 4)? If different configuration is provided per CG for RLM or per serving cell for BFD, then the evaluation is separate

	Huawei, HiSilicon
	Option 3
	Could wait for RAN 4. Also agree with QC that evaluation per UE may require co-ordination signaling for the NR-DC case

	Sharp
	Option 3 - Wait for RAN4
	

	CATT
	Option 3
	Share the same view with Qualcomm.

	MediaTek
	Option 3
	Wait for RAN4. Avoid parallel discussions in two WGs

	Nokia, Nokia Shanghai Bell
	Option 3 - Wait for RAN4
	

	LGE
	Option 1
	

	XIaomi
	Wait for RAN4
	

	ZTE
	Option 3-wait for RAN4
	

	vivo
	Option 3
	We are also fine to wait for RAN4.

	Sequans
	Option 1/3 (wait for RAN4)
	

	Futurewei
	Option 3 - Wait for RAN4
	

	Apple
	Option 3 – wait for RAN4
	

	OPPO
	Option 3 – wait for RAN4
	


Summary: 19 companies provided views on how to evaluate the criteria for RLM/BFD relaxation for low mobility criterion.
4 companies prefer option 1: per-CG for RLM relaxation (i.e. evaluate on Pcell/PScell), per-serving cell for BFD relaxation (i.e. evaluate on Pcell/PScell/Scell)
16 companies prefer option 3: 
· 13 companies of which prefer to postpone the discussion to wait for RAN4 conclusion. 

· 3 companies of which propose that low mobility criterion can be evaluated per CG.
Based on inputs from companies, 7 companies want to make progress in RAN2, while majority companies prefer to wait for RAN4 conclusion. In this way, rapporteur proposes:

Proposal 6: [To agree] Postpone the discussion on how to evaluate the low mobility criterion for RLM/BFD relaxation to wait for progress from RAN4. 
Discussion point 7) For cell quality criterion, companies are invited to show your preference among the following options on how to evaluate the RLM and BFD relaxation criterion:
· Option 1: per-CG for RLM relaxation (i.e. evaluate on Pcell/PScell), per-serving cell for BFD relaxation (i.e. evaluate on Pcell/PScell/Scell)

· Option 2: per-UE for RLM relaxation and BFD relaxation, i.e. evaluate on Pcell

· Option 3: others, please specify

	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 3
	Per CG for RLM;  per serving cell for BFD.

Rapporteur: it is option 1.

	Ericsson
	Option 3 - Wait for RAN4
	Already being discussed in RAN4.

	InterDigital
	Option 3 – wait for RAN4
	Fine to assume option 1 for now if it helps with the running CR.

	Samsung
	Option 3 - Wait for RAN4
	

	Intel
	Option 1 or 3
	Isn’t this related to the configuration in discussion point 5)? If different configuration is provided per CG for RLM or per serving cell for BFD, then the evaluation is separate

	Huawei, HiSilicon
	Option 1
	We could assume Option 1 for now and align with RAN 4 conclusion after further progress in RAN 4.

	Sharp
	Option 3 - Wait for RAN4
	

	CATT
	Option 1
	According to RAN4 LS, the good serving cell quality criterion reuses the existing method to evaluate “downlink radio link quality” for RLM/BFD. Therefore, the granularity for RLM/BFD evaluation is applied to the evaluation of cell quality criterion for RLM/BFD relaxation too.

	MediaTek
	Option 3
	Wait for RAN4. Avoid parallel discussions in two WGs

	Nokia, Nokia Shanghai Bell
	Option 3 - Wait for RAN4
	

	LGE
	Option 1
	

	XIaomi
	Wait for RAN4
	

	ZTE
	Wait for RAN4
	

	vivo
	Option 1
	we assume this is aligned with RAN4.

	Sequans
	Option 1/3 (wait for RAN4)
	

	Futurewei
	Option 3 - Wait for RAN4
	

	Apple
	Option 3 – wait for RAN4
	

	OPPO
	Option 3 – wait for RAN4
	


Summary: 19 companies provided views on to how to evaluate the criteria for RLM/BFD relaxation for cell quality criterion.
7 companies prefer option 1: per-CG for RLM relaxation (i.e. evaluate on Pcell/PScell), per-serving cell for BFD relaxation (i.e. evaluate on Pcell/PScell/Scell)
13 companies prefer to postpone the discussion to wait for RAN4 conclusion. 

Based on inputs from companies, majority companies prefer to wait for RAN4 conclusion. In this way, rapporteur proposes:

Proposal 7: [To agree] Postpone the discussion on how to evaluate the serving cell quality criterion for RLM/BFD relaxation to wait for progress from RAN4. 
3.3. Mechanism for RLM/BFD relaxation 

Regarding how to perform RLM/BFD relaxation is discussed in the below contributions. In pre-meeting summary [12]:

	3 companies [1][4][10] think UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria.
3 companies [2][7][20] think UE performs RLM/BFD relaxation based on network indication. One company thinks the explicit RLM/BFD relaxation allowed/not allowed indication can be used irrespective if the RLM/BFD relaxation criteria is configured or not. One companythinks the network indication should be included in MAC CE.
Besides,
1 company [1] thinks network can configure a maximum RLM/BFD relaxation interval, i.e. UE resumes normal measurement after having relaxed measurement for the configured interval.

1 company [1] thinks BWP switch doesn’t impact evaluation of BFD relaxation or ongoing relaxation of BFD measurement. 
Rapporteur: whether/how/what need to report fulfillment or not (entry/exit) to network is summarized/discussed in the next question. 
From rapporteur point of view, if UE performs RLM/BFD relaxation is based on network indication, where to take this indication could be FFS. In this way, rapporteur suggests the below proposals:
Proposal 7: [For discussion] RAN2 to discuss the RLM/BFD relaxation mechanism:

· 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. 
Proposal 8: [For discussion] RAN2 to discuss whether a maximum RLM/BFD relaxation interval is needed, i.e. UE resumes normal measurement after having relaxed measurement for the configured interval.

Proposal 9: [For discussion] RAN2 to discuss whether BWP switch impacts evaluation of BFD relaxation or ongoing relaxation of BFD measurement.


Discussion point 8) 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

	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 1
	Presence of relaxation criteria and measurement scaling factor is sufficient indication that network allows UE to perform relaxation when relaxation criteria are met 

	Ericsson
	Option 1
	A report would be needed though.

	NEC
	Option 1
	Same view as QC and furthermore…

We think there is no need to introduce network indication which make things more complicated (e.g. need to design new signaling and procedure). If network wants UE to do the relaxation, then providing relaxation parameters is enough to prove it.

so we support UE can start or stop relaxation by itself, but what’s more we think UE had better report to network (UE report mechanism) even if UE can do relaxation by itself,  this let network be aware of its situation as this is RRC_CONNECTED. So that network can provide a better implementation.

	InterDigital
	Option 1
	We assume any UE report will be an indication of criteria met/not met and any NW explicit indication will be “allowed/not allowed” – UE should not be required to relax, but rather allowed to relax and hence should be able to exit relaxation without an explicit command even if we do have reporting etc.

	Samsung
	Option 1
	

	Intel
	Option 1
	The network configures the UE with RLM/BFD relaxation criteria and such criteria already provided some form of network control (if the thresholds are configurable). If the network does not want UE to perform RLM/BFD relaxation due to some reasons, it can just disable the RLM/BFD relaxation criteria. Hence we do not see the need of further network control

	Huawei, HiSilicon
	Option 2
	We  prefer that the network explicitly indicates whether RLM/BFD relaxation is allowed.

	Sharp
	Option 1
	

	CATT
	Option 1 
	Option 1 saves the potentially large overhead of UE reporting and NW enabling/disabling.

	MediaTek
	Option 1/3
	Option 1 looks reasonable, but we may want to wait for RAN4

	Nokia, Nokia Shanghai Bell
	Option 2
	NW should be able explicitly indicate whether RLM/BFD relaxation is allowed. The same indication works also without RLM/BFD status reporting.

	LGE 
	Option 1
	In order to reduce signalling overhead and delay, UE should start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria without network indication. Moreover, signaling burden to handle each relaxation will be increased in DCCA scenario.

	Xiaomi
	Option2/3
	We prefer that UE performs RLM/BFD relaxation based on network indication, but the UE can quit RLM/BFD relaxation without further network control.

	ZTE
	Option3
	Wait for RAN4

	vivo
	Option 1
	We think option 1 also reflect the control from network side, as the criteria are configured by network side. There is no need for further explicit network indication on relaxation or not, which will increase the signaling overhead.

Whether to have UE report on the entry and exit for the relaxation could be discussed later.

	Sequans
	Option 1
	Since this is RRC_CONNECTED we are think it is important to introduce a UE indication to NW upon state change

	Futurewei
	Option 1+2
	When a UE meets an RLM/BFD relaxation criterion, it reports to the NW and waits for NW’s indication before starting to perform the relaxation. But when the UE fails to meet the criterion anymore, it should stop the relaxation immediately (however, a report to the NW is still needed).

	Apple
	Option 1
	UE can determine based on configured criteria parameters when to start/stop RLM/BFD by itself.

	OPPO
	Option 2
	We should be careful as this is for connected mode UE. Any relaxation should be controlled by NW, in the same way as connected mode RRM relaxation.


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.
Discussion point 9) Companies are invited to show your views on whether a maximum RLM/BFD relaxation interval is needed/configure, i.e. UE resumes normal measurement after having relaxed measurement for the configured interval: 

	Company’s name
	Yes/No
	Comments, if any

	Qualcomm
	See comment
	Proponent. We proposed this maximum interval as a compromise if UE is allowed to start/stop relaxation by itself. If network is in full control, then this maximum interval is not needed.

	Ericsson
	No
	

	NEC
	No
	If we introduce UE report mechanism (but UE still can decide relaxation by itsel), there is no worry about this as UE can be under network control.

	InterDigital
	No
	It seems not needed, even without reporting mechanism the criteria should be designed such that UE will exit (i.e. not allowed) relaxation when necessary.

	Samsung
	-
	Same view as Qualcomm

	Intel
	No
	We assume an exit criteria will also be defined by RAN4

	Huawei, HiSilicon
	No
	Specific relaxation behaviours are being discussing in RAN4 and  they would ensure that the relaxed measurement requirement is appropriate. Besides, if the network really wants to control the relaxation, it could re-configure the relaxation criterion or explicitly indicates whether RLM/BFD relaxation is allowed.

	Sharp
	No
	It looks like RAN4’s issue.

	CATT
	
	Considering how to relax RLM/BFD is discussed and decided by RAN4, so we prefer to let RAN4 decide on this.

	MediaTek
	No
	May be decided by RAN4

	Nokia, Nokia Shanghai Bell
	See comment
	RLM/BFD relaxation should be strictly under NW control i.e enable/disable explicitly by the network. If explicit enable/disable is not agreed this may be needed. Maximum RLM/BFD relaxation interval needs to be discussed in RAN4.

	LGE
	No
	It is not clear why the maximum timer is needed. We think the existing criteria are sufficient to stop the relaxation.

	Xiaomi
	No
	The relaxation method is for RAN4 to decide.

	ZTE
	No
	

	vivo
	No
	Agree to wait for RAN4 to make the decision. 

	Sequans
	No
	Agree with QC. UE should at least once in a while have to reconfirm the relaxation criteria. We are fine to wait for RAN4.

	Futurewei
	No
	The relaxation method is for RAN4 to decide.

	Apple
	No
	This is for RAN4 to decide.

	OPPO
	No
	


Summary: 19 companies provided views on whether a maximum RLM/BFD relaxation interval is needed/configure.
17 companies prefer to wait for RAN4 to make the decision or think this is not needed.

2 companies including proponent think whether a maximum RLM/BFD relaxation interval is needed/configured depends on Discussion Point 8. That is, if UE is allowed to start/stop relaxation by itself, then the relaxation interval is needed, while if relaxation is in full control of network, the relaxation interval isn’t needed.
Based on the inputs from companies, rapporteur thinks to follow the clear majority. 

There is no conclusion on this discussion point. 
Discussion point 10) Companies are invited to show your views on whether BWP switch impacts evaluation of BFD relaxation or ongoing relaxation of BFD measurement: 

	Company’s name
	Yes/No
	Comments, if any

	Qualcomm
	No
	For the same reason that RLM/BFD procedures are not impacted by BWP switch

	Ericsson
	No
	

	NEC
	NO
	It seems that the granularity of BFD determination is cell-level although UE can be provided set of BFD-RS for each BWP of this cell. Even if UE switches BWP, as long as the signal is good enough, BFD parameters (e.g. BFD_Timer, BFI_COUNTER) won’t trigger BFR. Thus, there is no impact on BWP switching.

But can FFS if some serious issue found.

	InterDigital
	No
	As above.

	Samsung
	No
	

	Intel
	No
	

	Huawei, HiSilicon
	No
	We are wondering why we only discuss about BDF here in the question. Is this not applicable to RLM also? 

	Sharp
	No
	

	CATT
	
	No need to discuss it in RAN2. Wait for RAN4 conclusion.

	MediaTek
	No
	

	Nokia, Nokia Shanghai Bell
	No
	

	LGE
	No
	

	Xiaomi
	NO
	The RLMand BFD RS are configured per BWP. 

	ZTE
	No
	

	vivo
	No
	

	Sequans
	No
	

	Futurewei
	No
	

	Apple
	No
	

	OPPO
	No
	


Summary: 19 companies provided views on whether BWP switch impacts evaluation of BFD relaxation or ongoing relaxation of BFD measurement.

18 companies think “no”: considering the granularity of BFD determination is cell-level although UE can be provided set of BFD-RS for each BWP of this cell.
1 company suggest to wait for RAN4 conclusion.

Rapporteur suggest to follow the clear majority. 

Proposal 9: [To agree][18/19] BWP switch doesn’t impact evaluation of BFD relaxation or ongoing relaxation of BFD measurement.
For UEs supporting RLM/BFD relaxation, whether/how/what need to report fulfillment or not (entry/exit) to network is discussed in the below contributions. In pre-meeting summary [12]:

	5 companies [2][3][5][7][10] think UE should report to network when RLM/BFD relaxation criteria is fulfilled or not (entry/exit). In which, 1 company thinks measurement reporting or UAI could be used for this reporting. One company [9] thinks MAC CE is used for reporting if the UE reporting is supported.

2 companies [4][8] think UE reporting of fulfilling or leaving the relaxation criteria is not needed for RLM and BFD relaxation mechanism. In which, 1 company [4] thinks the UE reporting is not needed when UE is configured by the network to perform relaxation of RLM/BFD. 
From rapporteur point of view, how to provide report to network when RLM/BFD relaxation criteria is fulfilled or not (entry/exit) could be discussed after we concluded whether the report is needed or not. 
In this way, rapporteur suggests the below proposals:
Proposal 10: [For discussion] RAN2 to discuss whether UE should report to network when RLM/BFD relaxation criteria is fulfilled or not (i.e. entry or entry&exit).

Proposal 11: [For discussion] If the report when RLM/BFD relaxation criteria is fulfilled or not (i.e. entry or entry&exit) is needed, RAN2 to discuss how to provide the report:

· Option 1: in Measurement Report

· Option 2: In UAI

· Option 3: In MAC CE


Discussion point 11) 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
	Company’s name
	Option(s)
	Comments, if any

	Qualcomm
	Option 2
	We don’t such a report is needed. See our comment to DP#8

	Ericsson
	Option 1
	Entry/exit is sufficient.

	NEC
	Option 1
	We support introducing UE report mechanism, as UE is working in RRC_CONNECTED, network should be aware of UE’s situation for a better implementation. Still we don’t think UE reporting is bind to network indication.

For more details, as in redcap RRM relaxation, except for the first report, UE reports are triggered only if relaxation status (i.e., whether relaxation criterion is met or not) toggles. Thus, such details can be FFS later.

	InterDigital
	Option 1
	Agree with Ericsson, although it could be asked whether serving cell quality and low mobility needs separate indications. In this case we need 2 bits, in case of a single entry/exit then we need 1 bit.

	Intel
	Option 2 or 3
	Same reason as DP8. No report is needed.

	Huawei, HiSilicon
	Option 1
	In our view, as RLM/BFD is tightly related to link quality and system performance in RRC_CONNECTED state, it should be controlled by the network, e.g. if the RLM/BFD relaxation is performed, the network can adjust the related configuration. Thus, it is preferred that the UE reports to the network when RLM/BFD relaxation criteria are fulfilled or exited.

	Sharp
	Option 2
	Agree with QC and Intel.

	CATT
	Option 2 or Option 3
	Currently it is unclear on the good serving cell quality criterion. If good serving cell quality criterion is evaluated for each SpCell for RLM relaxation , and per serving cell for BFD relexation, the overhead of UE reporting needs to be considered. So we prefer not to support UE reporting or wait for RAN4 further progress.

	MediaTek
	Option 2
	Don’t see the need to report this to network.

	Nokia, Nokia Shanghai Bell
	Option 1
	Entry/exit seems sufficient.

	LGE
	Option 2
	It is not clear why the network need to know the UE’s fulfillment/unfulfillment of the criteria. See D8 comment. 

	Xiaomi
	Option1
	See D8 comment.

	ZTE
	Option 3
	

	vivo
	Opton 2
	Agree with Qualcomm.

	Sequans
	Option 1
	Entry/exit only is enough, perhaps specific to each criterion. Agree with NEC

	Futurewei
	Option 1
	Entry/exit is sufficient.

	Apple
	Option 2
	Not sure why NW should know this, after it having configured the right set of parameters. Same view as given in DP8.

	OPPO
	Option 1
	Entry/exit is sufficient.


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.
Discussion point 12) Companies are invited to show your preference among the following options on how to provide the report, if the report when RLM/BFD relaxation criteria is fulfilled or not (i.e. entry or entry&exit) is needed. 
· Option 1: in Measurement Report 
· Option 2: in UAI
· Option 3: in MAC CE

· Option 4: Others, please specify

	Company’s name
	Option(s)
	Comments, if any

	Ericsson
	Option 2
	Easiest.

	NEC
	Option 1/2/3/4
	FFS

	InterDigital
	Option 2 or 3
	MAC CE would be the most efficient, but can agree with Ericsson that option 2 would be simpler to specify. Either way the report should be simple containing only binary indications based on the configured reporting criteria, and NW indication would simply be “allowed/not allowed to relax”.

	Intel
	Prefer Option 2
	If reporting is needed. Option 1 can only be used if the RLM/BFD relaxation criteria are put under measurement framework (i.e. measConfig).

	Huawei, HiSilicon
	Option 2
	RRC message is better than MAC CE due to better reliablity and UAI would be simplest option

	Nokia, Nokia Shanghai Bell
	Option 1 or 2
	RRC message, because it is more reliable than MAC CE 

	LGE
	Option 2
	

	Xiaomi
	Option2
	

	Sequans
	Option 2 
	

	Futurewei
	Option 2
	

	Apple
	Option 2
	This is only if reporting is needed.

	OPPO
	Option 1
	Also RRM measurement results can be piggybacked for NW to decide whether to relax or not.

	
	
	

	
	
	


Summary: 12 companies provided views on how to provide UE report, if the above report is needed when RLM/BFD relaxation criteria is fulfilled or not (i.e. entry or entry&exit):
11 companies support or can accept option 2, i.e. in UAI. Companies think UAI is the easiest way. 
· 8 companies of which only support “in UAI”.

· 1 company of which can accept all options.

· 1 company of which supports “in MAC CE”, and thinks it is the most efficient way.
· 1 company of which supports option 1, i.e, in Measurement Report, since RRC message has better reliability.

2 companies support or can accept option 1, i.e. in measurement report.
Considering inputs from companies, rapporteur suggests to follow the majority view:

Proposal 11: [To agree][11/12] if UE report on fulfillment or not (entry/exit) to network for RLM/BFD relaxation is agreeable, UAI is used to provide the report. 
3.4. Coordination with RAN4

Regarding how to coordinate with RAN4 on RLM/BFD relaxation is discussed in the below contributions. In pre-meeting summary [12]:

	Based on the contribution[1], rapporteur suggests the below proposal:
Proposal 12: [For discussion] RAN2 to discuss whether the relaxation approaches as well as the corresponding requirements for relaxed RLM/BFD measurement should be captured in RAN4 specification, while the relaxation criteria as well as the configurations should be captured in RAN2 specification. 


Discussion point 13) Companies are invited to show your views on whether RAN2 can assume the relaxation approaches as well as the corresponding requirements for relaxed RLM/BFD measurement should be captured in RAN4 specification, while the relaxation criteria as well as the configurations should be captured in RAN2 specification.

	Company’s name
	Yes/No
	Comments, if any

	Qualcomm
	No
	In our view, 

· Requirements for relaxations should be captured in RAN4 spec;

· Relaxation criteria should be captured in RAN1 spec (38.213), because measurement procedures are specified in the RAN1 spec and are transparent to RAN2 procedures;

· Configurations aspects are captured in RAN2 spec (38.331) as usual.

	Ericsson
	Yes
	

	NEC
	Open
	There is no technical issue as long as WGs are alignment.

	InterDigital
	Yes
	

	Samsung
	-
	Configurations to be captured in RAN2 specification.

	Intel
	No?
	Our understanding is that both RLM/BFD relax criteria and requirements for relaxed RLM/BFD measurement will be captured in RAN4. RAN2 only captures the RRC configuration.

	Huawei, HiSilicon
	Yes
	

	Sharp
	Yes
	

	CATT
	Yes for RAN2 part
	Agree the relaxation criteria as well as the configurations should be captured in RAN2 specification. As for the relaxation approaches as well as the corresponding requirements for relaxed RLM/BFD measurement, they depend on RAN4 conclusion and discussion.

	MediaTek
	Yes
	

	Nokia, Nokia Shanghai Bell
	yes
	

	LGE
	No
	Same as Qualcomm

	Xiaomi
	Yes
	

	ZTE
	No
	Agree with Qualcomm and intel, only configuration shall be configured in RAN2, and the criteria shall be configured in RAN1 as same as the DRX.

	vivo
	Yes
	We assume we should follow the similar procedure as RRM relaxation. 

	Sequans
	Yes
	

	Futurewei
	Yes
	

	Apple
	No?
	Same view as Intel

	OPPO
	No
	Agree with Qualcomm. Only configuration aspects are captured in RAN2 spec.


Summary: 19 companies provided views.
11 companies agree that relaxation criteria as well as the configurations should be captured in RAN2 specification, while the relaxation requirements/approaches should be captured in RAN4 specification. One company in which thinks we could confirm RAN2 related part, while RAN4 related part depends on RAN4 discussion and RAN4 conclusion. 

4 companies thinks requirements for relaxation should be captured in RAN4, configurations should be captured in RAN2, while criteria should be captured in RAN1.

2 company thinks relaxation criteria and requirements for should be captured in RAN4, while only RRC configurations should be captured in RAN2.  
1 company prefers open, as there is no technical issue as long as WGs are alignment.
As far as Rapporteur knows, RAN4 is also desirable for the conclusions on this aspect to progress their running CRs. Rapporteur suggests we could make conclusion on it.

Based on the inputs from companies, Rapporteur thinks all companies agree that configurations should be captured in RAN2, while the relaxation requirements/approaches should be captured in RAN4 specification.

Regarding where to capture relaxation criteria, Rapporteur suggests to follow the majority that the relaxation criteria should be captured in RAN2 or RAN1 (FFS), and inform RAN4/RAN1 whether they have any concern. 

Proposal 12: [To agree][19/19]RAN2 assumes the configurations for RLM/BFD relaxation should be captured in RAN2 specification, while the relaxation requirements/approaches should be captured in RAN4 specification. 

Proposal 13: [To discuss][11 vs. 4 vs. 2] RAN2 assumes the relaxation criteria for RLM/BFD relaxation should be captured in RAN2 specification [FFS if RAN1/RAN4 has no concern].
Regarding whether and what need to sent LS to RAN4 on RLM/BFD relaxation is discussed in the below contributions. In pre-meeting summary [12]:

	3 companies [3][6][8] think RAN2 needs to send LS to RAN4 for following information:

1. RAN2 concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP). 

2. RAN2 conclusions on the configurations and 
ignalling. 

3. Only one low mobility criterion for RLM/BFD relaxation can be configured each UE (i.e. per-UE basis), if agreed. 
In this way, rapporteur suggests the below proposal:
Proposal 13: [For discussion] RAN2 to discuss whether an LS is needed to RAN4 at least including below information:

· RAN2 concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP). 
· RAN2 conclusions on the configurations and 
ignalling. 
· Only one low mobility criterion for RLM/BFD relaxation can be configured each UE (i.e. per-UE basis), if agreed.  


From rapporteur point of view, at least the online agreements on how to enable/disable RLM/BFD relaxation is helpful for the RAN4 discussion, so they should be informed to RAN4.
Discussion point 14) Companies are invited to show your preference among the following options on whether an LS is needed to RAN4 for RLM/BFD relaxation:

· Option 1: Yes, what information.

· Option 2: No, why

	Company’s name
	Yes/No
	Comments, if any

	Qualcomm
	Yes
	All the three points listed in Proposal 13

	Ericsson
	Yes
	Good to sort out the work split and what is specified where. To avoid duplicated work, etc. Perhaps there are also other relevant agreements.

	NEC
	Yes
	

	InterDigital
	Yes
	Agree with QC – this should already be clear but it seems necessary to remind in every release.

	Samsung
	Yes
	Same view as Qualcomm

	Intel
	Maybe
	It is ok to send our agreement to RAN4 for checking (i.e. RAN2 conclusions on the configurations and signaling).

	Huawei, HiSilicon
	Yes
	Agree with Qualcomm

	Sharp
	Yes
	Agree with Qualcomm.

	CATT
	
	Depends on RAN2 progress and conclusions on the topic.

	MediaTek
	Maybe
	It depends on the conclusion of this offline discussion

	Nokia, Nokia Shanghai Bell
	Yes 
	

	LGE
	Yes but
	Regarding the first sub-bullet, we don’t have a consensus on RAN2. So, it would be excluded in LS. 

	Xiaomi
	-
	No strong view. It depends on our progress.

And for issue1, we have never discussed this in RAN2.

	ZTE
	-
	Agree with MTK.

	Vivo
	Yes
	Agree with the above three points, as well as the conclusions made after this offline discussion. 

	Sequnas
	Yes
	Agree with QC, Ericsson

	Futurewei
	Yes
	Agree with Qualcomm.

	Apple
	Yes
	Agree with Qualcomm

	OPPO
	No 
	This is a RAN4 leading topic. RAN4 knows everything they need to know. RAN2 just captures the required signaling part.


Summary: 19 companies provided views.
14 companies agree ore are OK to send LS to RAN4 on all the listed points, and the corresponding agreements on RLM/BFD relaxation.

· Two companies in which indicate that we should sort out the work split and what is specified where. 

· One company in which thinks the first bullet has never discussed in RAN2, i.e. RAN2 concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP). [Rapporteur] we could discuss this part during LS drafting. 
4 companies think it depends on RAN2 progress and conclusions on this topic. 

1 company thinks this is a RAN4 leading topic, and RAN4 knows everything they need to know.
Based on the inputs from companies, there is no concern/objection to send LS to RAN4. Rapporteur suggests to follow the clear majority to agree send an LS to RAN4. Regarding what should be included in the LS, we could further discuss it during LS drafting phase, also considering the RAN2 progress/conclusions on this topic. 

Proposal 14: [To agree][18/19]RAN2 to send an LS to RAN4 for RLM/BFD relaxation including the below aspects [FFS]:

· [18/19] RAN2 conclusions on RLM/BFD relaxation

· [13/19] RAN2 concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP). 

· [3/19] Specification split on RLM/BFD relaxation 
A draft LS is provided in [13], companies are invited to provide comments. 
During the email discussion, 1 company expressed their concern on the below bullet in the LS:
· Besides, RAN2 has some concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP).
They think this goes against what RAN4 has agreed on earlier and this should be removed. RAN4 has agreed that low mobility criteria need to be fulfilled to do BFD relaxation. This decision is in RAN4's domain and they have already CRs regarding this. They will reuse the Rel-16 low mobility for this. We should remove this. It is not in RAN2's domain. So they suggest to remove this.

Rapporteur think during the email discussion, this bullet got some support, but is fine to move it to FFS part as below if companies have concern.

In this way, proposal 14 is updated as:

New Proposal 14: [To agree][18/19]RAN2 to send an LS to RAN4 for RLM/BFD relaxation including the below aspects [FFS]:

· [18/19] RAN2 conclusions on RLM/BFD relaxation

· [3/19] Specification split on RLM/BFD relaxation
Rapporteur assumes we would anyway have follow-up discussion on the draft LS. Companies proposing this “RAN2 concern” could justify more about the motivation to RAN4.

New Proposal 15: [To discuss] [13/19] In the LS, RAN2 to discuss whether to include: RAN2 concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP).
4. Conclusion

This contribution summarizes the offline discussion [AT116bis-e][056][ePowSav] RLM/BFD relaxation (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

Proposal 1: [To agree][17/19] RLM relaxation and BFD relaxation are enabled/disabled separately.
Proposal 2: [To agree][15/19] Postpone the discussion on the granularity for RLM/BFD relaxation enable/disable (e.g. per-UE/CG/Serving cell) to wait for RAN4 conclusions on the configuration of criteria.
Proposal 3: [To agree][15/19] 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.
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. 
Proposal 5: [To agree] 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. 
Proposal 6: [To agree] Postpone the discussion on how to evaluate the low mobility criterion for RLM/BFD relaxation to wait for progress from RAN4. 
Proposal 7: [To agree] Postpone the discussion on how to evaluate the serving cell quality criterion for RLM/BFD relaxation to wait for progress from RAN4. 
Proposal 9: [To agree][18/19] BWP switch doesn’t impact evaluation of BFD relaxation or ongoing relaxation of BFD measurement.
Proposal 11: [To agree][11/12] if UE report on fulfillment or not (entry/exit) to network for RLM/BFD relaxation is agreeable, UAI is used to provide the report. 
Proposal 12: [To agree][19/19]RAN2 assumes the configurations for RLM/BFD relaxation should be captured in RAN2 specification, while the relaxation requirements/approaches should be captured in RAN4 specification. 

Proposal 14: [To agree][18/19]RAN2 to send an LS to RAN4 for RLM/BFD relaxation including the below aspects [FFS]:

· [18/19] RAN2 conclusions on RLM/BFD relaxation

· [3/19] Specification split on RLM/BFD relaxation 
Proposals have chance for agreement (need online):

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.
Proposal 13: [To discuss][11 vs. 4 vs. 2] RAN2 assumes the relaxation criteria for RLM/BFD relaxation should be captured in RAN2 specification [FFS if RAN1/RAN4 has no concern].

Proposal 15: [To discuss] [13/19] In the LS, RAN2 to discuss whether to include: RAN2 concern it is not efficient for BFD relaxation with low mobility criterion, as BFD is a beam level measurement (by evaluating BFD-RS), low mobility criterion is a cell level measurement (by evaluating cell RSRP).
Proposals need further discussion:

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.
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