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Introduction
This document is the email discussion summary for UE Power Saving Enhancements (AI 8.14), including the following topics covered
· Topic 1:	General and work plan (AI 8.14.1)
· Topic 2: UE measurements relaxation for RLM and/or BFD (AI 8.14.2) 
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. Conclude issues with strict consensus, if any.
· 2nd round: Conclude the issues identified in the 1st round. 
Topic #1: General and work plan (AI 9.14.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118256
	vivo
	LS draft
Moderator: LS is to be discussed under Topic 2, and it will be based on the conclusions in RAN4 #101e meeting.

	R4-2118419
	Nokia, Nokia Shanghai Bell
	Simulation results.
1. In case the UE exits the relaxation mode at the first Qout occurrence, the maximum RLF delay is directly proportional to the relaxation factor and the DRX cycle.
1. In case the UE exits the relaxation mode at the first OoS indication to higher layers, the maximum RLF delay is directly proportional to the relaxation factor and the OoS evaluation period.
1. The percentage of RLF and HOF increases significantly if RRM measurements are also relaxed, and the increase is more significant in FR2.
1. The time the UE spends in outage increases when the relaxation factor for RLM, BFD, and RRM measurements increases due to the late detection of failure and initiating the recovery procedure.  

	R4-2119216
	MediaTek inc.
	Observation 1: There is no agreement on how RAN4 shall start the core part specification 
Proposal 1: RAN4 to agree on the TS 38.133 CR work split for Rel-17 power saving



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1 Specification structure and work split
Issue 1-1: Specification structure
· Background: Options discussed in RAN4#100-e meeting.
· Option 1: Relaxed RLM/BFD requirements are introduced in new subsections within the existing RLM/BFD sections TS 38.133. 
· Option 2: introduce new table for relaxation evaluation period into the current subsections.
· Proposals:
· Option 1: The relaxed RLM/BFD requirements is introduced in new subsections within the existing RLM/BFD sections TS 38.133. (Nokia, ZTE, Ericsson, MTK)
· Option 1a: The relaxation criteria for RLM/BFD and corresponding UE behaviour shall be specified in RAN4 specification. (Nokia)
· Recommended WF: 
· The relaxed RLM/BFD requirements is introduced in new subsections within the existing RLM/BFD sections TS 38.133
	Company
	Comments

	ZTE
	Fine with Option 1.

	Huawei
	We are fine with option 1.

	Ericsson
	We support option 1. In our view it is much cleaner approach.

	vivo
	OK with option 1.

	CATT
	Support Recommended WF.

	MTK
	Fine with Option 1

	Xiaomi
	OK with option 1.

	Nokia
	Fine with the recommended WF.

	CMCC
	Fine with Option 1.

	OPPO
	Fine with Option 1



Issue 1-2: Work split and specification changes
· Background: Company suggests work split for Rel-17 power saving WI.
· Proposals:
· Option 1: RAN4 to agree on the TS 38.133 CR work split for Rel-17 power saving. (MTK)
· Recommended WF: 
· 1st round: Companies to provide comments. Any other RRM sections would be impacted? 
· 2nd round: Companies to volunteer 
	RRM requirement
	Expected impact
	Section in 38.133
	Volunteer 

	Minimum requirement for SSB based radio link monitoring for UE configured with relaxed measurement criterion
	Criterion, fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.2.X
	TBD

	Minimum requirement for CSI-RS based radio link monitoring for UE configured with relaxed measurement criterion
	Criterion, fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.3.X	
	TBD

	Minimum requirement for SSB based beam failure detection for UE configured with relaxed measurement criterion
	Criterion, fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.2.X	
	TBD

	Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion
	Criterion, fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.3.X	
	TBD



	Company
	Comments

	Ericsson
	


Ericsson can volunteer to take 8.1.2.X on “Minimum requirement for SSB based radio link monitoring for UE configured with relaxed measurement criterion”.


	Huawei
	Huawei can take 8.1.3.X “Minimum requirement for CSI-RS based radio link monitoring for UE configured with relaxed measurement criterion”.
For RLM/BFD, the relaxed measurement criteria shall be the same both SSB based RLM/BFD and CSI-RS based RLM/BFD. Hence, we suggest to introduce new sections to define the relaxed measurement criteria for RLM and BFD respectively. The new sections can be updated as below:
	RRM requirement
	Expected impact
	Section in 38.133

	Minimum requirement for SSB based radio link monitoring for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.2.X

	Minimum requirement for CSI-RS based radio link monitoring for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.3.X	

	Relaxed measurement criteria for RLM
	Criterion
	8.1.Y1

	Minimum requirement for SSB based beam failure detection for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.2.X	

	Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.3.X	

	Relaxed measurement criteria for BFD
	Criterion
	8.1.Y2


  

	Moderator
	Reminder that the volunteering will be triggered in 2nd round. 
Please focus on providing comment on whether the proposed Work split is agreeable, based on the revision provided by Huawei. 

	vivo
	We think the general part may also need CR. At least the applicability of the relaxed requirements may need to be captured in 8.1.1 and 8.5.1.
Regarding criteria for relaxation, it is still preferred to be captured in 38.331, i.e. RAN2 spec. The reason is that the RAN2 should be responsible for the criteria definition. Note that the related criteria for idle in Redcap have already been partly captured in RAN2, and we believe for connected it will be the same. We do not think allowing different criteria captured in different spec for the same objective is a good approach.

	CATT
	In the listed subclause, only minimum requirement. For the exiting criteria or the transitions between relaxed or non-relaxed and CA/DC, will they in new separate sub-sections? We propose to add new sub-clause.

	MTK
	We also fine with introduce applicability rules in 8.1 and 8.5

	Xiaomi
	We share the view with vivo that the relaxation criteria could be captured in RAN2 spec.

	Nokia
	Agree with Option 1. And Huawei’s table looks good. 
About where to capture the relaxation criteria: In Rel16 the relaxation criteria is captured in 38.304 as it is applied to idle/inactive mode. In Rel17, we are discussing RLM/BFD relaxation in connected mode, however, the RLM measurement is not described in RRC spec hence RAN4 should be the right place to define the relaxation criteria for RLM/BFD measurements. But the signaling needs to be defined in RAN2.  

	OPPO
	Huawei’s table looks good. And we share the similar view as Nokia. Requirements and criteria in different spec and even edited by different working group would make the spec hard to read. We have already been facing the similar problem of the different understanding on R16 power saving relaxation requirements between RAN2 and RAN4. Be the way, the LS for exchanging the conclusion could be enough. 



0. Summary for 1st round 
0. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.

0. Sub-topic 1 Specification structure and work split
	Status summary 

	
Issue 1-1: Specification structure
Tentative agreement
The relaxed RLM/BFD requirements is introduced in new subsections within the existing RLM/BFD sections TS 38.133

Issue 1-2: Work split and specification changes
Status: a bit different views to capture criteria in RAN2 only or also in RAN4. 
Recommended WF: 
In 2nd round, companies to volunteer based on the below table. 
Sub-section for criteria is added tentatively. It seems no problem to refer RAN2 spec in RAN4 spec. 
FFS any new subsection is necessary to be introduced.  

	RRM requirement
	Expected impact
	Section in 38.133

	General of RLM
	applicability of the relaxed requirements
	8.1.1

	Minimum requirement for SSB based radio link monitoring for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.2.X

	Minimum requirement for CSI-RS based radio link monitoring for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.3.X	

	[Relaxed measurement criteria for RLM]
	Criterion
	8.1.Y1

	General of BFD
	applicability of the relaxed requirements
	8.1.5

	Minimum requirement for SSB based beam failure detection for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.2.X	

	Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.3.X	

	[Relaxed measurement criteria for BFD]
	Criterion
	8.5.Y2






0. CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



0. Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 1 Specification structure and work split
Issue 1-1: Specification structure
Tentative agreement
The relaxed RLM/BFD requirements is introduced in new subsections within the existing RLM/BFD sections TS 38.133
Recommended WF: No need further discuss. 

Issue 1-2: Work split and specification changes
Status: a bit different views to capture criteria in RAN2 or RAN4. 
Recommended WF: 
In 2nd round, companies to volunteer based on the below table. 
Sub-section for criteria is added tentatively. It seems no problem to refer RAN2 spec in RAN4 spec. 
FFS any new subsection is necessary to be introduced.  

	RRM requirement
	Expected impact
	Section in 38.133
	Volunteer

	General of RLM
	applicability of the relaxed requirements
	8.1.1
	MediaTek

	Minimum requirement for SSB based radio link monitoring for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.2.X
	

	Minimum requirement for CSI-RS based radio link monitoring for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.1.3.X	
	

	[Relaxed measurement criteria for RLM]
	Criterion
	8.1.Y1
	

	General of BFD
	applicability of the relaxed requirements
	8.1.5
	MediaTek

	Minimum requirement for SSB based beam failure detection for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.2.X	
	

	Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion
	fulfilled conditions and the corresponding relaxed minimum requirement
	8.5.3.X	
	

	[Relaxed measurement criteria for BFD]
	Criterion
	8.5.Y2
	



	Company
	Comments

	Nokia
	In the recommended WF, we suggest removing “It seems no problem to refer RAN2 spec in RAN4 spec” as it somehow implies the criteria is defined in RAN2. 
As RLM/BFD measurement is defined in RAN4, we believe the criteria shall be define in RAN4 accordingly. We understood this is also being discussed in RAN2. We are fine to leave this open but prefer not giving any implications in the WF. 

	vivo
	Firstly, we are not sure what is the difference between applicability of relaxation, or the actual measurement criteria. We think all these criteria are actually the applicability of the relaxed requirements, and can be captured in general parts, i.e. 8.1.1 or 8.5.1.
Secondly, low mobility criteria should be captured in RAN2. For others, we are OK to capture them in RAN4. 






Topic #2: UE measurements relaxation for RLM and/or BFD (AI 9.14.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117624
	Qualcomm, Inc.
	Proposal 1: Use the following low mobility evaluation for BFD: 
For a serving cell, the change in the difference between SINR of its BFD RSs and the largest SINR of other non-QCLed beams is lower than a threshold configured by network. Network can configure BFD RS with two non-QCLed RSs to enable the SINR comparison between serving and other non-QCLed beams.
Proposal 2: Define L1-SINR measurement accuracy requirement for BFD low mobility evaluation purpose.
Proposal 3: Configure different thresholds than R16 low mobility criterion evaluation for R17 low mobility criterion.
Proposal 4: Use RLM/BFD SINR as the metric for good serving cell evaluation. The threshold is Qout, determined from PDCCH BLER by UE, plus a pre-determined or network configured offset. We can reuse Qout value for testing purpose when designing the test. 
Proposal 5: Use predetermined offset value of 5dB.
Proposal 6: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected.
Observation 1: All the listed options for exit threshold is equal or higher than Qout. UE sending OOS indication during relaxation mode is impossible.
Proposal 7: Do not send OOS indication in relaxation mode.
Observation 2: The total RLF declaration delay is the summation of evaluation period, N310 counter and T310 timer. The total BFR delay is the summation of evaluation period and N310 counter delay.
Observation 3: Link/beam monitoring performance varies a lot with different configurations when fixed scaling factor is considered.
Proposal 8:
1. RAN4 defines the ratio x between the additional RLF/BFR delay and the total RLF/BFR delay
2. Derive the (preliminary) scaling factor by: 
[total RLF/BFR declaration delay in relaxation mode] = (1+x) * [legacy total RLF/BFR declaration delay]
3. Derive the final scaling factor by: Y = max (2,floor(Y’))
Proposal 9: The scaling factors Y’ in proposal 8 in different scenarios are:
· SSB-based RLM
· FR1: Y’SSB RLM, FR1 = (1+x) +x*(N310-1)/15P + x *T310/(15DRx*P)
· FR2: Y’SSB RLM, FR2 = (1+x) +x*(N310-1)/(15P*N) + x *T310/(15DRx*P*N)
· CSI-RS-based RLM:
· FR1: Y’CSI-RS RLM, FR2 = (1+x) +x*(N310-1)/(1.5*Mout*P) + x *T310/(1.5*Mout*DRx*P*)
· FR2: Y’CSI-RS RLM, FR2 = (1+x) +x*(N310-1)/(1.5*Mout*P*N) + x *T310/(1.5*Mout*DRx*P*N)
· SSB-based BFD:
· FR1: Y’SSB BFD, FR1 = (1+x) +x*(N310-1)/7.5P
· FR2: Y’SSB BFD, FR2 = (1+x) +x*(N310-1)/(7.5P*N) 
· CSI-RS-based BFD:
· FR1: Y’CSI-RS BFD, FR1 = (1+x) +x*(N310-1)/(1.5*MBFD *P* PBFD)
· FR2: Y’CSI-RS BFD, FR2 = (1+x) +x*(N310-1)/(1.5*MBFD *P* PBFD *N) 
Proposal 10: Entering power saving mode when at least one of the configured resources are better than the entering threshold.
Proposal 11: For BFD in inter-band CA and RLM/BFD in DC, since different carriers and carrier groups can have different SINR, UE can make the relaxation decision separately in these scenarios.

	R4-2118022
	Intel Corporation
	Proposal 1: When UE satisfy low mobility criteria, L3 RSRP measurement can be relaxed, and relaxation factor is FFS.
Proposal 2: Reuse the legacy definition of the SINR for radio link quality evaluation of RLM/BFD.
Proposal 3: The offset values are configured to the UE by the network.
Proposal 4: In order to use a simpler unified criteria structure for both RLM and BFD, good serving cell quality criteria are based on Qout and Qout_LR.
Proposal 5: For good serving cell quality criteria of RLM and BFD, different threshold should be applied.
Proposal 6: Introduce a radio link quality threshold higher than Qout as Exit criteria.

	R4-2117298
	Apple
	Proposal 1: Network needs to configure the mobility criterion and good serving cell criterion unless a default criterion is specified in the specification.    
Proposal 2: L3-SINR, RSRP and/or RSRQ can be used as serving cell quality criteria for RLM/BFD.  
Proposal 3: The relaxation threshold for RSRP, RSRQ or SINR can be configured by RRC signaling. 
Proposal 4: If legacy definition is to be used, define the good serving cell quality using hypothetical BLER, e.g., [1]% BLER with PDCCH parameters define for in-sync evaluation.    
Proposal 5: Support option 1 for exit criterion. Exit RLM relaxation mode when any relaxation criterion is not met, or when N310 starts to count. No additional exit criterion needs to be defined.
Proposal 6: Different scaling factor based on DRX cycle for FR1 and FR2 respectively.

	R4-2117370
	CATT
	Proposal 1: Low mobility criteria and good serving cell criteria are necessary to be configured. 
Proposal 2: RSRP for measuring SSB or CSI-RS are feasible. The design for RAN2 signalling should be re-designed. 
Proposal 3: Reuse the legacy definition of the SINR for radio link quality evaluation of RLM/BFD.
Proposal 4: The thresholds can be derived by offset values configured by networks for RLM and BFD. 
Proposal 5: For the good serving cell quality criteria for RLM, we support radio link quality >  Qin + X (dB).  The value of X can consider the PDCCH BLER performance for RLM based on SSB or CSI-RS. 
Proposal 6: For the good serving cell quality criteria for BFD, we support radio link quality > Qin_LR + Y (dB).  The value of Y can consider the PDCCH BLER performance for BFD based on SSB or CSI-RS.
Proposal 7: Different thresholds should be allowed for RLM and BFD.
Proposal 8: For exiting relaxation criteria, the relaxation mode should exit when the radio link quality is worse than a SINR threshold, Thexit = SINRenter with a hysteresis value.
Proposal 9: For the requirements of evaluation period, the relaxation factor K is also applied on the lower bound T. 
Proposal 10: For OOS indication during relaxation mode, the UE shall continue evaluate the serving cell quality and send out-of-sync indications when the measured SINR becomes worse than Qout threshold and follow the associated procedures (including N310 counters.), i.e. same as in legacy RLM procedure.
Proposal 11: For relaxation in NR-DC and inter-band CA, UE needs to evaluate the entering condition for each serving cell configured for RLM/BFD evaluation. 

	R4-2117743
	CMCC
	Proposal 1: UE will perform RLM/BFD relaxed measurement only if low mobility criteria and good serving cell criteria is fulfilled
Proposal 2: It is up to network that whether to configure low mobility criteria and good serving cell criteria.
Proposal 3: The RSs for L3 RSRP measurement is network configured serving cell SSBs and/or CSI-RSs for L3 RSRP measurement.
Proposal 4: Reuse the legacy definition of the SINR for radio link quality evaluation of RLM/BFD.
Proposal 5: The offset values are configured to the UE by the network.
Proposal 6: The good serving cell quality criteria for RLM is radio link quality > Qout + X (dB).
Proposal 7: The good serving cell quality criteria for BFD is radio link quality > Qout_LR + Y (dB).
Proposal 8: Different offset values/thresholds should be allowed for RLM and BFD.
Proposal 9: Introduce a radio link quality exit threshold higher than Qout.
Proposal 10: Relaxation factor will not be applied to the lower bound of relaxed evaluation period.
Proposal 11: The UE shall continue send out-of-sync indications when the measured SINR becomes worse than Qout threshold and follow the associated procedures (including N310 counters.), regardless UE is in relaxation mode or not, i.e. same as in legacy RLM procedure.
Proposal 12: 
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the entering threshold for all RLM/BFD-RS resource. 
· The UE shall exit the RLM/BFD relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources.
Proposal 13: For the case of NR-DC, UE needs to evaluate the entering/exiting conditions for each serving cell configured for RLM and BFD evaluation.

	R4-2117812
	Xiaomi
	Proposal 1: The low mobility criteria could be evaluated in an implicit way by UE implementation.
Proposal 2: Good serving cell criteria would be necessary to be configured by NW.
Proposal 3: The R17 low mobility criterion could be evaluated based on the configured RLM-RS(s) / BFD-RS(s).
Proposal 4: The SINR that used to compare with the Qout/Qout_LR would be used for the evaluation of the serving cell quality criteria.
Proposal 5: The offset values would be configured for UE deriving its specific thresholds.
Proposal 6: The offset X and Y could be pre-defined or defined as a set of discrete values by the network.
Proposal 7: UE would exit relaxation mode when the radio link quality of the serving cell is worse than the SINRenter with a hysteresis value.
Proposal 8: RAN4 to relax the lower bound of relaxed evaluation period.
Proposal 9: UE to indicate OOS during relaxation mode following the existing mechanism.

	R4-2118257
	vivo
	Proposal 1  Support beam-level low mobility criterion for connected state UE as baseline, at least for the case when UE is configured with BFD relaxation. 
Proposal 2  When the number of serving cell SSB/CSI-RS resources for L3 measurements is more than 1, then UE is expected to enter low mobility state only when all of the max N detected SSBs/CSI-RSs meet the low mobility criterion, and N=2 is preferred.
Proposal 3  Low mobility criterion is preferred to be further discussed in RAN2. 
Proposal 4  Use the offset value XdB over the Qout as the entering condition of cell quality criterion for RLM relaxation.
Proposal 5  Use the offset value YdB over the Qout_LR as the entering condition of cell quality criterion for BFD relaxation.
Proposal 6  Configurable X and Y are preferred. 
Observation 1  According to RAN1/2 specs, it is highly possible that RLM-RSs and BFD-RSs are exactly the same set of RSs.
Proposal 7  When there is a same set of RSs used for both RLM and BFD, different configuration of the thresholds for RLM relaxation and BFD relaxation is allowed from network perspective, and UE may autonomously apply the higher thresholds as the same threshold for relaxation.
Proposal 8  RAN4 to agree that only requirements to the first o-o-s indication or the first beam failure indication are relaxed in R17 RLM/BFD relaxation.
Proposal 9  Alternatively, RAN4 may also consider to leave the threshold of entering and exiting cell quality criterion as UE implementation, as long as UE can fall back to normal mode and identify the first o-o-s or the first beam failure timely according to the relaxed requirements.
Proposal 10  The UE behaviour on checking the entering/exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified.
Proposal 11  RAN4 may further discuss whether low mobility criterion is configured on per-cell basis, per-CG basis or per-UE basis or alternatively asks RAN2 to design this.
Proposal 12  RAN4 may further discuss whether cell quality criterion is configured on per-cell basis, per-CG basis or per-UE basis or alternatively asks RAN2 to design this.
Proposal 13  Low mobility criterion is configured on per-UE basis, and UE needs only to identify low mobility state according to RRM measurements in the NR PCell for the case of NR single carrier, NR CA, NE-DC and NR-DC, and according to that in the NR PSCell for the case of EN-DC.
Proposal 14  Cell quality criterion is effective on per-cell basis, either activated by explicit thresholds configuration on per-cell basis or by other broadcast/dedicated signalling on per-cell basis.
Proposal 15  In FR1, extending the first out-of-sync evaluation period requirements and the first beam failure evaluation period requirements by a same factor K. K is at least 2 for DRX <= 40ms, and K is at least 1.5 for 40ms <DRX <= 80ms.
Proposal 16  In FR2, extending the first out-of-sync evaluation period requirements and the first beam failure evaluation period requirements by a same factor K. K is at least 2 for DRX <= 40ms, and K is at least 1.5 for 40ms <DRX <= 80ms.
Proposal 17  Lower bound of relaxed evaluation period is preferred to be also relaxed.

	R4-2118366
	OPPO
	Proposal 1: It is up to network to configure low mobility criteria and good serving cell criteria.
Proposal 2: Define SINR threshold or SINR range as relaxation criteria for RLM or BFD:
· Option 1: minimum SINR for UE triggering relaxation, e.g., radio link quality > Qout + X (dB). 
· Option 2: SNR range (with upper limit and lower limit) for UE to start and stop relaxation, e.g., radio link quality > Qout + X (dB) to start and radio link quality < Qout + Y(dB) to exit
Proposal 3: The thresholds or range of SINR can be configured by network, which could be different for RLM and BFD relaxation.
Proposal 4: Scaling factor can be different for different SINR range, for FR1 and FR2.

	R4-2118418
	Nokia, Nokia Shanghai Bell
	1. SINR error of more than 3dB is observed for scaling factor 8. 
1. The maximum allowed scaling factor should be less than 8 for RLM/BFD relaxation considering acceptable SINR difference. 
1. In case the UE exits the relaxation mode at the first Qout occurrence, the maximum RLF delay is directly proportional to the relaxation factor and the DRX cycle.
1. In case the UE exits the relaxation mode at the first OoS indication to higher layers, the maximum RLF delay is directly proportional to the relaxation factor and the OoS evaluation period.
RAN4 needs to discuss the maximum scaling factor, K, corresponding to the acceptable delay in RLF declaration.
1. The time the UE spends in outage increases when the relaxation factor for RLM and BFD increases due to the late detection of failure and initiating the recovery procedure at higher speed (e.g. 30 km/h).  
RAN4 needs to consider impact on system level performance like time of outage and percentage of RLF if relaxation of RLM/BFD measurements is allowed.
It is up to network to configure whether only one criterion is used (either low mobility criterion or good serving cell quality criterion) or both criteria are used separately, or both are to be used in combination e.g. to enter relaxation.
Allow explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements irrespective of the relaxation criteria configuration.
Observation 5: The same RSs used for deriving the cell measurement results can be reused in low mobility criteria for RLM/BFD relaxation.
Observation 6: The L3 filtering shall not be applied when cell level RSRP based variation is used for low mobility relaxation evaluation.
Proposal 6: Use RRM measurements as specified in TS 38.133 section 9.2 for low mobility criteria evaluation.
Proposal 7: The RRM measurements used for low mobility evaluation shall fulfill the accuracy requirements defined in TS 38.133 section 10.
Proposal 8: RAN4 additionally to define a low mobility criterion based on the number of serving beam changes over time (e.g. TCI state change). 
Proposal 9: It is up to network to configure if the low mobility criteria is based on RSRP variation or TCI changes, or the two in combination.
Proposal 10: Reuse existing “downlink radio link quality” in current RLM/BFD spec for good serving cell quality evaluation of RLM/BFD relaxation.  
Proposal 11: The threshold for determining the good serving cell quality is pre-defined as in existing RLM evaluation principle. 
Proposal 12: The good serving cell quality criteria for RLM is defined as: downlink radio link quality > Qin.  
Proposal 13: The good serving cell quality criteria for BFD is defined as: downlink radio link quality > Qin_LR.  
Proposal 14: UE shall exit from the relaxed RLM/BFD measurements at the 1st Qout occurrence. 
Proposal 15: The OoS indication at the 1st Qout occurrence during relaxation mode shall not be indicated to high layers. 
Proposal 16: It is allowed for the network to configure different values of the RLF parameters, e.g. T310/N310/N311, for the relaxed operation to reduce the negative impact to the system performance.   
Proposal 17: RAN4 to agree NOT applying relaxation factor on lower bound of relaxed evaluation period. 
Proposal 18: If a relaxation factor K=4 is deemed safe in FR1, option 1a should be adopted in FR1 to avoid inconsistency across different DRX cycles:
· Option 1a: 
· K=4 for MAX(TDRX, TSSB) ≤ 40 ms in FR1
· K=2 for 40ms < MAX(TDRX, TSSB) ≤ 80 ms in FR1
Proposal 19: If a relaxation factor K=2 is deemed safe in FR1, either option 2 or 2a can be adopted in FR1.
· Option 2/2a:
· K=2 for MAX(TDRX, TSSB) ≤ 40 ms in FR1
· K=1.5 or 2 for 40ms < MAX(TDRX, TSSB) ≤ 80 ms in FR1
Proposal 20: The same K values as in FR1 or lower can be chosen for FR2.
Proposal 21: The relaxed RLM/BFD requirements is introduced in new subsections within the existing RLM/BFD sections TS 38.133.
Proposal 22: The relaxation criteria for RLM/BFD and corresponding UE behaviour shall be specified in RAN4 specification. 

	R4-2118835
	Huawei, Hisilicon
	Proposal 1: It is suggested that there is no explicit definition of the metric used for good serving cell quality criteria, and the metric for good serving cell quality criteria can be treated in the same way of that for RLM/BFD.
Observation 1: The threshold Qin is closer to the definition of a threshold with good serving cell quality than the threshold Qout.
Proposal 2: The good serving cell quality criterion for RLM relaxation can be defined as when the radio link quality is better than the threshold (Qin + XdB).
Proposal 3: The good serving cell quality criterion for BFD relaxation can be defined as when the radio link quality is better than the threshold (Qout_LR + YdB).
Proposal 4: The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation.
Proposal 5: For RLM/BFD relaxation evaluation, intra-frequency L3 RSRP measurement variation of serving cell is used to evaluate whether the low mobility criterion is satisfied.
Proposal 6: For RLM/BFD relaxation evaluation, RAN4 needs to study which type of L3 measurement variation will be used for low mobility criterion when both SSB based and CSI-RS based L3 measurements are configured.
Proposal 7: The exiting condition for good cell quality criterion can be defined as when the radio link quality is worse than a SINR threshold Thexit (= SINRenter with a hysteresis value), where SINRenter is the threshold for entering condition.
Proposal 8: In relaxed mode, RLM/BFD evaluation period can be extended by 2 times, i.e. K=2.
Proposal 9: The RLM/BFD evaluation period in relaxation mode can be defined as:
	Evaluation period type
	TEvaluate_relax (ms) 

	TEvaluate_out_SSB_relax
	Max(T, Ceil(Y  P)  Max(TDRX,TSSB))

	Note 1:	TSSB is the periodicity of SSB in the set [image: ] and no longer than 80ms. TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length and no longer than 80ms.
Note 2:	The value of P is as same as the existing definition in legacy mode.


Where, the value of Y is defined as below:
	Value of Y

	SSB based RLM
	CSI-RS based RLM
	SSB based BFD
	CSI-RS based BFD

	20
	40
	10
	20


Proposal 10: For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement can be configured by network.
Proposal 11: For good cell quality criterion, the offset values used for deriving the good quality threshold can be configured by network.
Proposal 12: If RLM/BFD relaxation is enabled, good cell quality criterion and low mobility criterion need to be configured simultaneously by network.
Proposal 13: For intra-band CA, whether to allow RLM/BFD relaxation depends upon whether both RLM and BFD measurements on SpCell fulfil the relaxation criterion.

	R4-2118934
	ZTE Corporation
	Observation 1: RAN4 specifications don’t usually put restrictions on network behavior.
Proposal 1: It is up to network whether low mobility criteria is configured.
Proposal 2: It is up to network whether good serving cell criteria is configured.
Proposal 3: The thresholds are configured to the UE by the network for good serving cell criterion.
Proposal 4: The UE shall exit relaxation mode when the radio link quality of the serving cell is worse than a certain threshold, which is higher than Qout. The threshold can be configured by network with margin. (Option 3c: Thexit > Qout)
Proposal 5: Relaxed RLM/BFD requirements are introduced in new subsections within the existing RLM/BFD sections TS 38.133.

	R4-2119065
	Ericsson
	· Proposal 1: It is up to the network whether to configure the low mobility criterion. 
· Proposal 2: It is up to the network whether to configure the good serving cell criterion. 
· Proposal 3: L3 RSRP measurement based on SSB is used for low mobility criteria evaluation.  
· Proposal 4: The good serving cell quality is expressed using offsets to the current RLM/BFD thresholds as follows:
· radio link quality > Qin + X (dB) for relaxed RLM,
· Qout,LR + Y (dB) for relaxed BFD
· Proposal 5: The thresholds used in the good serving cell quality are predefined using a formula in the specification.
· Proposal 6: 
The good serving cell quality criteria for RLM is
· radio link quality > Qout + X (dB) and
· Where X depends on max(TDRX, TSSB).
· X = X1 when max(TDRX, TSSB) < 40 ms
· X = X2 when max(TDRX, TSSB) ≥ 40 ms.
· X1 and X2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· X is smaller in FR2 compared to FR1.
· Proposal 7: 
The good serving cell quality criteria for BFD is
· radio link quality > Qout_LR + Y (dB). 
· Where Y depends on max(TDRX, TSSB) and 
· Y = Y1 when max(TDRX, TSSB) < 40 ms
· Y = Y2 when max(TDRX, TSSB) ≥ 40 ms.
· Y1 and Y2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· Y is smaller in FR2 compared to FR1.
· Proposal 8: Different thresholds are used for evaluating the relaxed RLM and BFD criteria. 
· Proposal 9: No additional exiting criteria are needed, previous agreements from 98-e-bis and 99-e-bis are sufficient.
· Proposal 10: Relaxation factor is applied to the whole TEvaluate including the lower bound. 
· Proposal #11: Relaxation factors are different for FR1 and FR2.
· Proposal #12: Relaxation factors are different for SSB based and CSI-RS based relaxation in FR2. 

· Proposal 13: The scaling factor is agreed as follows for FR1:
· K=1 for 80 ms < MAX(TDRX,TSSB) ≤ 160 ms 
· K=4 for MAX(TDRX, TSSB) ≤ 80 ms
· Proposal 14: The scaling factor is agreed as follows for FR2:
· K=1 for 80 ms < MAX(TDRX,TSSB) ≤ 160 ms 
· K=1.5 for MAX(TDRX, TSSB) ≤ 60 ms for SSB based relaxation.
· K=2 for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.
· Proposal 15: The legacy behavior for evaluating the serving cell quality and sending out-of-sync indication shall apply also during the relaxed mode.
· Proposal #16: Relaxed RLM/BFD requirements are introduced in new subsections within the existing RLM/BFD sections TS 38.133. 
· Proposal 17: For the case of NR-DC and inter-band CA, UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation.
· Proposal #18: 
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 are FFS.
· Proposal #19: RAN4 to discuss the impact on relaxation factor when UE is configured to perform PDCCH monitoring relaxation and relaxed RLM/BFD.

	R4-2119217
	MediaTek inc.
	Proposal 1: Low mobility criteria should not be necessary to be configured, i.e., it is up to Network implementation 
Proposal 2: RAN4 to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving 
Proposal 3: Good serving cell criteria should be mandatory configured 
Proposal 4: RAN4 to reuse the legacy implicit SINR definitions of Qin/Qout for radio link quality evaluation of RLM/BFD
Proposal 5: RAN4 to conclude that an offset threshold value SINRoffset to Qin/Qout will be configured to the UE by network to indicate the good serving cell quality criteria
Proposal 6: RAN4 to agree that the good serving cell quality criteria for RLM and BFD are radio link quality > Qout + X (dB) and radio link quality > Qout_LR + Y (dB), respectively. The values of X and Y may depend on scenarios, i.e., RS types (SSB/CSI-RS), frequency range
Proposal 7: UE exits relaxation mode when the radio link quality is worse than Qout
Proposal 8: relaxation factor should also be applied on lower bound of relaxed evaluation period
Proposal 9: Relaxation factors are set to K=4 in FR1 and K=2 in FR2
Proposal 10: Relaxed RLM/BFD requirements are introduced in new subsections within the existing RLM/BFD sections TS 38.133.
Proposal 11: The relaxation condition of RLM/BFD relaxation for multiple RS resources can be defined as when the radio link quality is better than the entering threshold for any RLM/BFD RS resource. The exiting condition of RLM/BFD relaxation for multiple RS resources can be defined as when the radio link quality is worse than the exiting threshold for all the RLM/BFD RS resources.



Open issues summary
Moderator’s Note: 
· Proposals on L3 measurements relaxation are not captured, given the guidance from RP-91-e,
“For Rel-17 WI of UE power saving enhancements for NR, no specification impact to RRM measurement procedure requirements and measurement performance requirements is expected.“

Sub-topic 1 Relaxation applicability
Issue 1-1-1: Is the low mobility criteria necessary to be configured, if network would like to enable RLM/BFD relaxation?
· Proposals
· Option 1: No. (CMCC, ZTE, Ericsson, MTK, Xiaomi, [Nokia])
· Option 2: Yes. (Huawei, Apple)
· FFS a default criterion is specified in the specification. (Apple)
· Recommended WF: Discuss the proposal. Encourage company to provide views on this, because it has potential singling impact.
	Company
	Comments

	XXXZTE
	Don’t think RRM specification should put limitations on network implementation. Thus, support Option 1, which is leave to network to decide but not mandate any certain behavior.

	Huawei
	If the low mobility criteria is configurable, then the parameters in low mobility criteria need to be indicated by the network. Otherwise, the parameters in low mobility criteria can be predefined in the specification.

	QC
	We are open to discuss on this issue, see which option is more beneficial

	Apple
	In R4-2105797, it was agreed that 
“Issue 2-3-1: Criteria of RLM/BFD relaxation – General
whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state
· FFS the precise and robust metric for serving cell quality and UE mobility state” 
So mobility criterion is agreed, can be either configured by the network, or a default value can be used if not configured. 

	Intel
	Prefer option 1.  We understand that UE will perform RLM/BFD relaxation when both good cell quality and low mobility criteria are satisfied, which is agreed in RAN4 #98bis. However, whether to configure the low mobility criteria is up to NW. if NW didn’t configure it, UE can evaluate the low speed by itself. 

	vivo
	Option 1. 
Not clear whether the necessity here means
a. necessary for UE, or 
b. necessary for each CC of the UE.
But anyway, if such mobility criteria are not configured, it may not preclude the flexibility of network to allow relaxation for a given UE. In other word, low mobility state can be ensured by various approaches that do not necessarily link to the configurable criterion.
The proposal from Apple on default criterion is one possible approach, and can be FFS.

	CATT
	We think it is related to sub-topic 2. The agreed RSRP variation. The signalling of low mobility criteria is via explicit or implicit signalling from NW to UE.

	MTK
	Option 1. We share the same understanding with Intel and VIVO.
[Reply to apple] we have clarified the agreement in last meeting. 

Our understanding is “RAN4 agreed that both serving cell quality and UE mobility have to be considered”. However, it does not limit that UE mobility can “only” be determined by low mobility criteria. As far as I know, both Network and UE side have their own evaluating methods, which are more accurate than existing options of low mobility criteria. Considering that some companies still have concern on the mismatch issue between L3 and L1 measurement, so we suggest to leave it as Network implementation.
[Reply to vivo]
Our understanding for necessity is:  if Network would like to enable RLM/BFD relaxation, it needs to configure the low mobility criteria to UE; otherwise, relaxation is not allowed.

	Xiaomi
	Prefer Option 1 and we can accept Option2. 

	Nokia
	We’d also like to clarify the meaning of “necessary to be configured”? Is this intending to ask if low mobility criteria is mandatory to determine RLM/BFD relaxation, or to ask if low mobility is network configured or pre-defined? 
If the question is asking about the conditions of relaxation, we think the same Rel16 principle can be applied i.e. network can configure either low mobility, or good serving cell quality, or both. The UE determines if relaxation is allowed based on the configured condition(s). Regarding to the RAN4#98bis agreements, we understood it indicates the relaxation depends on the two conditions, but it does not mandate the two conditions must be configured/considered as the same time.  

	Ericsson
	Therefore we support option 1.
The relaxed BFD/RLM requirements apply when UE is configured with both low-mobility criteria and good serving cell quality and have fulfilled those while operating in short DRX. However, whether to configure the low mobilty criteria is up to the NW implementation. 

	CMCC
	Before discussing this issue, the condition of UE perform RLM/BFD relaxation should be aligned among companies.
We have achieved such agreement in RAN4#98bis:
	whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state


We believe the UE mobility state is determined by low mobility criteria.
Therefore, UE can perform RLM/BFD relaxation only if it fulfills both serving cell quality criteria and low mobility criteria.
In this case, if network do not configure the serving cell quality criteria and/or low mobility criteria, UE can not determine whether it fulfills the criteria or not, and it can’t perform RLM/BFD relaxation.
For the issue: Whether low mobility criteria is necessary to be configured? (old issue in the WF of last meeting)
We think it is up to network.
For the issue: Is the low mobility criteria necessary to be configured, if network would like to enable RLM/BFD relaxation? (new issue in 1st discussion)
If network would like to enable RLM/BFD relaxation, then it must configure low mobility criteria. Considering the issue is different from the issue in our discussion paper, we move to Option 2.

	OPPO
	Whether to configure the low mobility criteria is up to NW. As we know, RLM/BFD relaxation is more often performed when both good cell quality and low mobility criteria are satisfied, a default criterion is also fine to us.

	vivo2
	We also see the issue pointed out by CMCC. 
‘CMCC: We believe the UE mobility state is determined by low mobility criteria.’
Based on previous agreements we do not see any conclusion that UE mobility sate has to be determined by such low mobility criteria. We think this is the main issue that is being discussed here. Option 1 means such low mobility state can be determined by other methods, i.e other than the configurable low mobility criteria. We do not see violation to previous agreements.



Issue 1-1-2: UE capability for low mobility criteria?
· Proposals
· Option 1: RAN4 to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving (MTK)
· Recommended WF: Discuss the proposal.
	Company
	Comments

	QCXXX
	Whether to introduce UE capability depends on what low mobility criterion RAN4 agrees on

	vivo
	In our view is it better if it is revised to
‘RAN4 to introduce an UE capability on supporting configurable low mobility criterion in Rel-17 power saving’
And if so we are OK to the proposed option.

	MTK
	[Reply to QC] We propose UE capability based on agreed exiting Rel-16 low mobility criterion.
We are o.k. with VIVO’s version.

	Nokia
	Why do we need the capability for low mobility?  We can introduce a UE capability supporting Rel17 RLM/BFD relaxation in general, as done for R16 relaxation feature below, but no need to further split to low mobility.
	Definitions for feature

	Relaxed measurement
It is optional for UE to support relaxed RRM measurements of ignalin cells in RRC_IDLE/RRC_INACTIVE as specified in TS 38.304 [21].




	CMCC
	Share similar view with QC, we can come back to this issue later.

	OPPO
	Need to be clarified. If we agreed on a default criterion for low mobility in R17, what is the impact? Seems not necessary to introduce such UE capability.



Issue 1-2: Is good serving cell criteria criteria necessary to be configured, if network would like to enable RLM/BFD relaxation?
· Proposals
· Option 1: No. (CMCC, OPPO, [Nokia], ZTE, Ericsson)
· Option 2: Yes. (CATT, Xiaomi, MTK, Huawei, Apple)
· FFS a default criterion is specified in the specification. (Apple)
· Recommended WF: Discuss the proposal. Encourage company to provide views on this, because it has potential singling impact.
	Company
	Comments

	XXXZTE
	Don’t think RRM specification should put limitations on network implementation. Thus, support Option 1, which is leave to network to decide but not mandate any certain behavior.

	Huawei
	If the good cell quality criteria is configurable, then the parameters in good cell quality criteria need to be indicated by the network. Otherwise, the parameter in good cell quality criteria can be predefined in the specification, i.e. the offset value can be defined as a given value.

	QC
	Good serving cell condition seems essential since it aligns to RLM/BFD evaluations, hence we prefer option 2.

	Apple
	Option 2. Same comments as 1-1. If not configured, a default value can be defined. 

	Intel
	Support option 2. If network would like to enable RLM/BFD relaxation, SINR based good serving cell criteria is needed to be configured.

	Vivo
	Support option 2 if the criteria itself is configurable.
Prefer to come back to this issue after we achieve consensus on the cell quality criterion.

	CATT
	We support option 2 as we support to NW configured offset.

	MTK
	Option 2. Unlike mobility estimation, whether serving cell quality is good enough can only be evaluated on the UE side, we do see necessity for Network to configure the serving cell criterion in Rel17 power saving. We provide 2 cases to explain the necessity
•	It is possible that UE is located in the cell center and moving slowly, but its signal is blocked. 
•	It is also possible that UE is moving with very low speed but approaching to the cell edge.

In the aforementioned 2 cases, it is risky to allow UE to enter the measurement relaxation mode. However, it would become possible if  “ONLY” low mobility criterion is configured. So our view is good serving cell criteria should be mandatory configured.

	Xiaomi
	Support Option 2. The serving cell quality need to be evaluated via parameters.

	Nokia
	As commented in Issue 1-1-1, if the good serving cell quality criteria is configured is fully up to network implementation. In some cases, the network may configure only low mobility criteria to enable relaxation.  

	Ericsson
	Therefore we support option 1.
The relaxed BFD/RLM requirements apply when UE is configured with both low-mobility criteria and good serving cell quality and have fulfilled those while operating in short DRX. However, whether to configure the good serving cell quality is up to the NW implementation.

	CMCC
	Option 2. Same comments as Issue 1-1. Because of the issue here is different from that in last meeting’s WF, we move to Option 2.

	OPPO
	Not necessary. As proponents of option 2 already said, a default value can be set.



Issue 1-3: dedicated signallingignaling to indicate the UE when it is allowed to relax the RLM/BFD measurements
· Proposals
· Option 1: Allow explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements irrespective of the relaxation criteria configuration (Nokia)
· Option 2: No 
· Recommended WF: Discuss the proposal. Encourage company to provide views on this, because it has potential singling impact.
	Company
	Comments

	XXX
	

	Huawei
	If both good cell quality criterion and low mobility criterion are predefined in the specification, then option 1 is acceptable; otherwise option 2.

	QC
	What command is expected? MAC-CE? It has to be dynamic hence RRC is not expected. If it’s MAC-CE, what’s the expected timeline and processing to execute this command? RRC configuration of criterion and UE evaluation seems to make more sense.

	Apple
	Need better understanding the usage scenario, how to apply it and what is the benefit.  

	Intel
	Prefer option 2. Follow the legacy power saving method, no other explicit indication is needed.

	Vivo
	Up to issue 3-1 and 3-3-1
In our view this can be feasible if RAN4 agree that cell quality criterion is not configurable. 

	MTK
	Prefer option 2. In Rel-16 power saving, RAN2 did not use explicit relaxation indication. We prefer to follow the legacy rules.

	Xiaomi
	Wait for the conclusion on the good serving cell quality criterion.

	Nokia
	Option 1. 
The intention is to allow more opportunity of relaxation based on network evaluation. How the network decides to send the indication is up to implementation, where all the information available at network can be used.   
And QC’s questions are very valid. We tend to agree that RRC signaling makes more sense. 

	Ericsson
	We support option 1. Such dedicated signaling to indicate to the UE when it is allowed to relax the RLM/BFD is useful. For example, NW may have other information about the UE operation, e.g. UE mobility, type of measurements are configured, or whether UE is also configured with other type of relaxation (e.g. relaxed PDCCH monitoring) etc. and based on this information the NW can signal the UE when it is allowed to relax RLM/BFD. 

	CMCC
	We need more information about this Option 1. How does this explicit relaxation work? Does it work together with quality and mobility criteria? Or does it work alone?
If the indication works alone without relaxation criteria configuration or regardless whether UE fulfills the relaxation criteria or not, we support Option2. In this case, whether UE can relax or not is depending on network’s judgment, maybe based on UE measurement results. However, this kind of network judgment usually has delay, the judgement is based on UE past statement, which may deviate from the current UE situation.

	OPPO
	Wait for the conclusion on the good serving cell quality criterion.



Issue 1-4: Relaxation when both serving cell quality criteria and low mobility criteria are configured
· Proposals
· Option 1: both criteria are fulfilled. (CMCC)
· Option 2: any one of two criteria is fulfilled.
· Option 3: It is up to network to configure whether only one criterion is used (either low mobility criterion or good serving cell quality criterion) or both criteria are used separately, or both are to be used in combination e.g. to enter relaxation. (Nokia)
· Recommended WF: Discuss the proposal. 
	Company
	Comments

	XXXZTE
	Prefer Option 1. Option 3 might lead to too many ignaling.

	Huawei
	Option 1.

	QC
	If both are configured, both should be satisfied, otherwise network doesn’t need to configure the ones that are not necessary.

	Apple
	Option 1.  

	Intel
	Support option 1.

	Vivo
	Option 1. Option 3 would lead to too many scenarios and violates previous agreements.

	CATT
	Support option 1.

	MTK
	Prefer option 1.

	Xiaomi
	Prefer option 1.

	Nokia
	Option 3. 
We also want to cover the case where the UE is allowed to enter relaxation if either low mobility or good serving cell quality criteria is fulfilled. This cannot be solved by configuring single criteria. And this has been allowed in R16 low mobility configuration, why would there be any signaling issue?  

	Ericsson
	Option is already agreed, see for example following agreement from R4-2115349:
· “Whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE mobility state. (in RAN4 #98e-bis) “
Thus relaxation is allowed only when both criteria are configured and fulfilled, while operating in short DRX as per earlier agreement. Thus we don’t think more discussion are needed on this issue. 

	CMCC
	Option 1.

	OPPO
	Option 1




Sub-topic 2 Low motility criteria
Background: 
The agreement in RAN4 101-e-Bis meeting: 
· Agreements:
· Low mobility criteria
· Reuse Rel-16 low mobility criterion based on L3 RSRP measurement variation.
· FFS the RSs for L3 RSRP measurement

Issue 2-1-1: RS for L3 RSRP in Low mobility criteria 
· Proposals
· Option 1: intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation. (Ericsson) 
· Option 2: intra-frequency L3 RSRP measurement of serving cell based on SSB or CSI-RS is used for low mobility criteria evaluation. (Huawei, Nokia, CATT, CMCC)
· Option 3: The R17 low mobility criterion could be evaluated based on the configured RLM-RS(s) / BFD-RS(s). (Xiaomi)
· Option 4: Support beam-level low mobility criterion for connected state UE as baseline, at least for the case when UE is configured with BFD relaxation. (Vivo)
· Option 4a: When the number of serving cell SSB/CSI-RS resources for L3 measurements is more than 1, then UE is expected to enter low mobility state only when all of the max N detected SSBs/CSI-RSs meet the low mobility criterion, and N=2 is preferred. (Vivo)
· Recommended WF: Discuss the proposal.
	Company
	Comments

	XXXZTE
	Support Option 2, can be based on SSB or CSI-RS.

	Huawei
	Support option 2. 

	QC
	We support option 4 beam level mobility for BFD, but the criterion should be option 2 in issue 2-1-4. The criterion track the difference between the beams, which better reflect the beam level mobility by comparing multiple beam. Otherwise if we also consider measurement on beams individually, the results are not with much different than cell level L3 measurement.
Between option 1 and 2, we prefer option 1, since we don’t see obvious benefit of CSI-RS over SSB for mobility, using SSB is simpler. 

	Apple
	Option 2

	Intel
	Support option 2.

	Vivo
	Option 2 and 4.
We support to consider both SSB and CSI-RS L3 as RSs.
For option 4, in our understanding it is related to the number of RSs in the FFS part. We proposed consider a subset of RSs that used for L3 measurement, so that beam-level measurement result can be used. Regarding how large the subset is, we are open to discuss about the X value. Note that in option 4a X RSs are of the same type, i.e. either SSBs or CSI-RSS.

	CATT
	Support option 2.

	MTK
	Support option 1. For option 2, CSI-RS intra-freq. measurement is an optional feature, we have concern on the dependence between features. For UE who does not support the CSI-RS intra-freq. measurement, how can it evaluate the mobility criteria if configured? 
For option 4, we are open to discuss, as long as companies can reach consensus on the performance metric of the so-called beam-level low mobility criterion. Our understanding is L1-SINR has different definition with SINR used for RLM/BFD, the mismatch issue still exists.

	Xiaomi
	Option1 and Option2 are both acceptable. The L3 measurement could be used to represent the mobility state of UE, following R16 power saving mechanism.

	Nokia
	Option1 and Option 2. 
As we agreed to follow R16 low mobility criteria, the cell measurement results shall be used. We are open to further discuss if SSB or CSI-RS shall be used. 

	Ericsson
	We support option 1 for same reason as MTK has explained, i.e. there might be Ues which are not capable of CSI-RS and those Ues may not benefit from the power saving if low mobility based on CSI-RS is used. SSB is more fundamental and can be supported.  

	CMCC
	We support Option 2. The RS type in Option 2 is “SSB or CSI-RS”, if UE is not capable of CSI-RS, then it can still use SSB. We are also open to have more discussion about Option 4

	OPPO
	Option 1. Other options make it too complex. SSB is more fundamental and can be supported.  



Issue 2-1-2: Accuracy requirements for low mobility criteria
· Proposals
· Option 1: The RRM measurements used for low mobility evaluation shall fulfillulfil the accuracy requirements defined in TS 38.133 section 10. (Nokia)
· Recommended WF: Discuss the proposal.
	Company
	Comments

	IntelXXX
	Fine to option 1.

	Vivo
	One question for clarification. This proposal is only for requirements but may not be necessarily linked to test cases, right?

	Nokia
	Option 1.
To Vivo: We would expect this applies to both requirements and test cases. Is there any concern with test cases? 

	Ericsson
	We support option 1. It is important that measurement used in evaluating the relaxation criteria are valid (i.e. fulfills the associated accuracy requirements).

	Vivo2
	To Nokia,
Yes, we are not sure how to test the UE performance for the evaluation of low mobility criteria. 



Issue 2-1-3: thresholds for R17 low mobility criteria
· Proposals
· Option 1: For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement can be configured by network. (Huawei)
· Option 1a: Configure different thresholds than R16 low mobility criterion evaluation for R17 low mobility criterion. (Qualcomm)
· Moderator’s understanding Option 1 is the same principle as in R16 criterion. 
· Recommended WF: Discuss the proposals.
	Company
	Comments

	QCXXX
	The criterion configuration in R16 defined in RAN2 is through threshold configuration. Separate thresholds for R16 and R17 with the same evaluation procedures can simplify RAN2 signaling design to allow network configuring R16 and R17 criterions separately.

	Vivo
	Prefer to discuss this in RAN2.
We are ok to option 1 and 1a.

	CATT
	Support option 1. For option 1a, if the difference means different ignaling, we agree. Otherwise, please clarify.

	MTK	
	We share the same understanding with QC

	Nokia
	Fine with Option 1 and 1a. 
As the low mobility criteria is used for different purposes in R16 and R17, network is able to configure different thresholds for R17 relaxation.

	Ericsson
	We can agree that the thresholds for R17 low mobility criteria are configurable, but we would like to keep the details needs more study, thus better to keep as FFS.

	CMCC
	Fine with Option 1.

	OPPO
	The principles in option 1 and 1a are fine.




Issue 2-1-4: Additional Low mobility criteria
· Proposals
· Option 1: RAN4 additionally to define a low mobility criterion based on the number of serving beam changes over time (e.g. TCI state change) (Nokia)
· It is up to network to configure if the low mobility criteria is based on RSRP variation or TCI changes, or the two in combination. (Nokia)
· Option 2: Use the following low mobility evaluation for BFD: (Qualcomm)
· For a serving cell, the change in the difference between SINR of its BFD RSs and the largest SINR of other non-QCLed beams is lower than a threshold configured by network. Network can configure BFD RS with two non-QCLed RSs to enable the SINR comparison between serving and other non-QCLed beams.
· Option 2a: Define L1-SINR measurement accuracy requirement for BFD low mobility evaluation purpose. (Qualcomm)
· Moderator’s understanding is that no agreement on this issue means no additional low mobility criteria is specified in R17.
· Recommended WF: Discuss the proposal.
	Company
	Comments

	HuaweiXXX
	We support not to define any additional low mobility criteria.

	QC
	We want to clarify that option 2 is replacing the L3 measurement in low mobility criterion evaluation for BFD by the proposed option to reflect beam level mobility instead cell level mobility.

	Apple
	No additional mobility criterion.  

	Intel
	No additional low mobility criteria is needed. RSRP criteria can cover most cases. For some special cases, when the beam direction changed while RSRP didn’t change a lot, the SINR will drop quickly, and beam failure will be detected immediately. It will automatically exit relaxation mode. 

	vivo
	Prefer not to specify complicated criterion for the UE, i.e. no additional criterion.

	CATT
	Same view as Huawei’s.

	MTK
	Prefer use Rel-16 criterion. For option 2a, similar with option 2-1-1. We are open to discuss, as long as companies can reach consensus on the performance metric of the so-called beam-level low mobility criterion. Our understanding is L1-SINR has different definition with SINR used for RLM/BFD, the mismatch issue still exists.

	Xiaomi
	Prefer not to specify additional mobility criterion

	Nokia
	We’d like to hear the views how to handle the case if there is beam change while RSRP variation based low mobility evaluation is still valid. We may need additional criteria when network detects frequency beam changes. 

	Ericsson
	We understand the motivation of option 1, however it needs some further improvement. For example, the condition based on TCI change is not enough, e.g. if the UE is close to the BS and moving along the BS. We support a modified version of option 1 as follows:
Option 1a: Relaxed mode operation for RLM/BFD is allowed if UE has not done any beam failure detection over last X (e.g. X=1) evaluation period. 

	CMCC
	For Option 2, we think it introduce additional limitation to network, “Network can configure BFD RS with two non-QCLed RSs to enable the SINR comparison between serving and other non-QCLed beams.” 

	OPPO
	Prefer no additional mobility criterion.  Whether the description/details for low mobility criteria would be updated in R17 depends on RAN2 since they defined this in R16.



Issue 2-2: Low mobility criteria configuration type
· Background: Company suggests to discuss whether low mobility criterion is configured on per-cell basis, per-CG basis or per-UE basis or alternatively asks RAN2 to design this. (Vivo)
· Proposals
· Option 1: Low mobility criterion is configured on per-UE basis, and UE needs only to identify low mobility state according to RRM measurements in the NR PCell for the case of NR single carrier, NR CA, NE-DC and NR-DC, and according to that in the NR PSCell for the case of EN-DC. (Vivo)
· Recommended WF: Discuss the proposals.
	Company
	Comments

	vivoXXX
	Our understanding is that UE may not need to consider low mobility evaluation in each of the cc if it is configured to evaluate. Evaluation in one cell is OK.

	MTK
	We prefer to set is as per-UE basis, such that it can provide flexibility for Network to deploy.

	Nokia
	This is a valid issue, but would such signaling issue be discussed in RAN2?  

	Ericsson
	It depends on type of deployment. In CONNECTED mode the NW has more information about the UE compared to in IDLE mode and has therefore possibility to configure the threshold differently for different user. Therefore having the configuration on per UE basis is fine. Option 1 is agreeable. 

	CMCC
	We prefer per-cell or per-UE.

	OPPO
	Per-UE looks good. If RAN4 agreed on per-UE, we can inform RAN2 of the conclusion.




Issue 2-3: RAN4 or RAN2 to define the low mobility criteria
· Proposals
· Option 1: Low mobility criterion is preferred to be further discussed in RAN2. (Vivo)
· Recommended WF: It would be good to clarify what issue on low mobility criterion is preferred to be further discussed in RAN2.
	Company
	Comments

	QCXXX
	We support option 1, at least for BFD since we identified problems with reusing the R16 RAN2 low mobility criterion.

	vivo
	Support option 1.

	MTK
	We prefer to determine the rules in RAN4 and not to increase the cross working group workload.

	Nokia
	We think this shall be discussed in RAN4. 
Although we agree to follow R16 low mobility principle, it may be difficult to capture the criteria in RAN2 RRC spec as RLM “measurement” behaviour is agnostic to high layers. Hence the details of the criteria shall be discussed and agreed in RAN4 and signaling needs to be defined by RAN2 accordingly.  

	Ericsson
	RAN4 has spent many meetings discussing the low mobility criteria and finally following agreement (highlighted below) was reached at previous meeting which simply says the Rel-16 low mobility criteria is reused. Then we don’t understand why further discussions are needed, restarting the discussions in RAN2 may also delay the progress.
· “Agreements:
· Low mobility criteria
· Reuse Rel-16 low mobility criterion based on L3 RSRP measurement variation.
· FFS the RSs for L3 RSRP measurement”


	OPPO
	Share the similar view as MTK, Nokia and E//. We also don’t understand why further discussions are needed regarding the agreements we have achieved. 



Sub-topic 3 Good serving cell quality criteria
Issue 3-1: SINR definition for good serving cell quality criteria
· Proposals
· Option 1: Reuse the existing “downlink radio link quality” in current RLM/BFD spec (Intel, CATT, CMCC, Nokia, Huawei, [Apple], Qualcomm, Xiaomi, MTK, vivo)
· Option 1a: If legacy definition is to be used, define the good serving cell quality using hypothetical BLER, e.g., [1]% BLER with PDCCH parameters define for in-sync evaluation. (Apple)
· Option 2: L3-SINR, RSRP and/or RSRQ can be used as serving cell quality criteria for RLM/BFD. (Apple)
· Option 3: Alternatively, RAN4 may also consider to leave the threshold of entering and exiting cell quality criterion as UE implementation, as long as UE can fall back to normal mode and identify the first o-o-s or the first beam failure timely according to the relaxed requirements. (vivo)
· Recommended WF: Option 1. 
	Company
	Comments

	HuaweiXXX
	We can agree with option 1.

	QC
	Support option 1, but not option 1a, since it’s not clear how to add “offset” to option 1a threshold

	Apple
	Support option 1a or option 2. 
For option 1, the existing “downlink radio link quality” in current RLM/BFD spec needs to be clarified so we are on the same page. Is hypothetical BLER with corresponding PDCCH parameters be used as serving cell criterion. If so clarification is needed what is the difference between option 1 and 1a. 
In addition, current Qin_LR is BFD is L1-RSRP “threshold Qin_LR, which is indicated by higher layer parameter rsrp-ThresholdSSB.” Does option 1 also cover RSRP?  

	Intel 
	Support option 1. 
For option 2, The Rx beam for L3 measurement may be different from RLM of serving cell in FR2, the measured value is not accurate.
For option 1b, we don’t think it’s necessary. RAN4 already derive the SINR value for Qout and Qin. In the test, several SINR levels are designed to make sure UE can enter Qin and Qout. 
@Apple: Our understanding is that for BFD, the criteria can also be based on Qout_LR, where SINR is used. We are not quite sure how to do with Qin_LR. previously we suggest to consider L1-RSRP for BFD, however, it’s not agreed and suggest to only consider SINR based measurement for simplicity. 

	vivo
	Support option 1. This has been discussed for several meetings.
For Apple’s comments, we think it would be quite difficult to derive the BLER value for the threshold. The mapping between SNR and hypothetic BLER is not linear hence it is not feasible. 
Regarding the downlink radio link quality, in our understanding this has already been reflected in the test case. 
Therefore, neither option 1a or 2 is acceptable. If no conclusion, probably option 3 can be the last alternative.

	CATT
	Support option 1. The down link radio link quality is SINR even for q0 in BFD.

	MTK
	Support option 1. Reply to Apple, our understanding is option 1 does not include Qin_LR

	Xiaomi
	Support Option 1. The existing downlink radio link quality refers to the UE internal SINR value, which maps the BLER of the corresponding hypothetical PDCCH.

	Nokia
	Option 1 but not Option 1a. 

	Ericsson
	Option 1 is agreeable to us. 	

	CMCC
	Support Option 1.
@Apple: Regarding the issue “Qin_LR” raised by Apple, we think most companies agree with use “Qout_LR” which is SINR in BFD criteria.

	OPPO
	Option 1.



Issue 3-2-1: good serving cell quality criteria for RLM
The good serving cell quality criteria for RLM is
· Option 1: radio link quality >  Qout + X (dB). (Intel, CMCC, Vivo, Oppo, Ericsson, MTK)
· Option 2: radio link quality >  Qin + X (dB). (CATT, Nokia, Huawei, Ericsson)
· Option 2a: The value of X can consider the PDCCH BLER performance for RLM based on SSB or CSI-RS. (CATT)
· Option 2b: X = 0. (Nokia)
Moderator’s understanding on both of option 1 and option 2 are based on Qin/Qout, which are derived from PDCCH transmission parameters, plus an offset X dB. The main difference between Option 1 and Option 2 is the reference point to be Qin or Qout.  
Recommended WF: The good serving cell quality criteria for RLM is based on [Qin or Qout], which is derived from PDCCH transmission parameters, plus an offset X dB. Discuss the proposals.
	Company
	Comments

	HuaweiXXX
	We prefer option 2, but we can accept option 1 with a larger offset value.

	QC
	Both option 1 and 2 are fine for us, and we prefer option 2b

	Apple
	Need clarification whether option 1 implies some value between Qin and Qout. The serving cell relaxation criterion should be >= Qin.  

	Intel
	Prefer option 1. There is no big difference between option 1 and option 2. If we consider to use the same metric for both RLM and BFD, Qout is more proper. As for BFD, Qin_LR is based on L1-RSRP.

	Vivo
	Prefer option 1 so that unified design can be considered for RLM and BFD.

	CATT
	We support option 2 to relax suitable Ues. Otherwise, clarify the range of X.

	MTK
	We prefer option 1. These 2 options are actually the same. But with option 1, we can have same rules for both RLM/BFD measurement.

	Xiaomi
	Prefer Option 1.

	Nokia
	Option 2b.
With good serving cell quality, the channel is expected to be good enough. Referring to Qout is risky as Qout promises high probability of OoS indication and RLF.
 Regarding to XdB, we wonder how to select a reasonable value as it may have different impacts on UE due to receiver implementation issues. We are open to discuss it.   

	Ericsson
	We support option 1. There is no big difference between option 1 and option 2 because both depends on an offset and depending on the value of offset both can be same or different. 

	CMCC
	Both Option 1 and Option 2 are fine for us, the value X in Option 1 should be larger than the value X in Option 2.

	OPPO
	Option 1 based on Qout. But whether a single threshold or a range is needed can be further discussed.




Issue 3-2-2: good serving cell quality criteria for BFD
The good serving cell quality criteria for BFD is
· Option 1: radio link quality >  Qout_LR + Y (dB).  (Intel, CMCC, Vivo, Huawei, Ericsson, MTK)
· Option 2: radio link quality >  Qin_LR + Y (dB). (CATT, Nokia)
· Option 2a: The value of Y can consider the PDCCH BLER performance for BFD based on SSB or CSI-RS. (CATT)
· Option 2b: Y = 0. (Nokia)
Moderator: Please note that Qin_LR (in Option 2) is based on L1-RSRP, which is used for CBD but not used for RLM/BFD in the legacy and not based on PDCCH transmission parameters. 
Recommended WF: Discuss the proposals.
	Company
	Comments

	HuaweiXXX
	We support option 1.

	QC
	Both option 1 and 2 are fine for us, and we prefer option 2b. 
One question to Huawei: why in RLM the preferred option is Qin while in BFD Qout is preferred?

	Apple
	Radio link quality should be better than Qin for relaxation criterion 

	Intel
	support option 1.

	vivo
	Option 1. We prefer unified design for RLM and BFD

	CATT
	Indeed, the radio link quality is only for q0. For q1, L1-RSRP is used. We can support option 1.

	MTK
	We prefer option 1. Qin-LR is based on L1-RSRP, which should not be used to determine whether relaxation can be allowed.

	Xiaomi
	Prefer Option 1.

	Nokia
	Option 2b. 
Could moderator explain a bit why Qin_LR is used for CBD but not for BFD? Reading below, although Qin-LR is configured by high layer, it intends to indicate a channel quality threshold above which the channel is considered with high reliability. This is similar as Qin for RLM.   

	Ericsson
	We support option 1 for same reason as for Issue 3-2-1.

	CMCC
	Option 1. The serving cell quality criteria is SINR based, while Qin_LR is RSRP level. Therefore, only Option 1 is reasonable.

	OPPO
	Similar comments as for issue 3-2-1.




Issue 3-3-1: predefined or configured offset (X in Issue 3-2-1, Y in Issue 3-2-2)
Proposals
· Option 1: The offset values are configured to the UE by the network. (CATT, CMCC, Xiaomi, MTK, vivo, Huawei, Intel, ZTE, OPPO)
· Option 1a: The relaxation threshold for RSRP, RSRQ or SINR can be configured by RRC signaling. (Apple)
· Option 2: Use predetermined offset value. (Qualcomm, Nokia, Ericsson, Xiaomi)
· Option 2a: The threshold for determining the good serving cell quality is pre-defined as in existing RLM evaluation principle. (Nokia)
· Option 2b: Use predetermined offset value of 5dB. (Qualcomm)
Recommended WF: Discuss the proposals. 
	Company
	Comments

	XXXZTE
	Option 1, network configuration.

	Huawei
	Both option 1 and option 2 is acceptable for us.

	QC
	Since the BLER to SINR mapping is up to UE implementation already, network doesn’t have full control of the threshold anyways. Therefore, we can simply use a predefined value. We are open to discuss the value, lower than 5dB or use Qin instead without offset is good for us.

	Apple
	Suggest following legacy method to define. In current specification, 
“The out-of-sync block error rate (BLERout) and in-sync block error rate (BLERin) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured with rlmInSyncOutOfSyncThreshold from the network, UE determines out-of-sync and in-sync block error rates from Configuration #0 in Table 8.1.1-1 by default. ”
For serving cell criterion, a PDCCH parameter table for entering criterion is specified, and default BLER can be specified. Reuse 2% BLER and PDCCH parameters for Qin evaluation can be the default value. And if the network signaling want to adjust higher or lower BLER, the threshold can be RRC signaled.  

	Intel
	Fine with option 1 and option 2.

	vivo
	Option 1 is preferred. In our view predefined value would be slightly restrictive. Different offset value provides flexibility in dealing with different traffic type and different coverage/interference level.

	CATT
	Support option 1. For X, NW can refer to the BLER of PDCCH and Qin and determine how much the offsets are for UEs.

	MTK
	We prefer option 1.

	Xiaomi
	Fine with option 1 and option 2.

	Nokia
	Option 2a
As commented before, we wonder how to determine the offset value. To simplify the design, we see it sufficient to use Qin as the entering criteria of good serving cell quality. 

	Ericsson
	We support option 2 which is much simpler approach. Regarding option 1, the criteria is anyway configured by the NW and feature is enabled/disabled by the NW, so it is fine to have the thresholds predefined. In case the criteria is configured per-UE, then having each offset configurable will also increase the signaling. 

	CMCC
	Option 1. Whether the threshold is configured by RRC signaling or others can be further discussed.

	OPPO
	Prefer option 1, though Option 2 can also work.




Issue 3-3-2: if offset is predefined for RLM, the offset value X 
Proposals
· Option 1: Where X depends on max(TDRX, TSSB).
· X = X1 when max(TDRX, TSSB) < 40 ms
· X = X2 when max(TDRX, TSSB) ≥ 40 ms.
· X1 and X2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· X is smaller in FR2 compared to FR1.
Recommended WF: It depends on Issue 3-2-3. May discuss in the 2nd round.
	Company
	Comments

	HuaweiXXX
	We support to predefine a unified offset value for RLM.

	Apple
	PDCCH parameter table is pre-defined. 

	Vivo
	Up to issue 3-3-1.

	Ericsson
	We support option 1. It is reasonable that the offset values are derived from the simulation campaign that RAN4 carried our during the initial phase of the WI. 

	CMCC
	Depends on the agreements of Issue 3-3-1. If the thresholds are configured by network, of course network can configure different X for different max(TDRX, TSSB). This issue is not valid in our view.




Issue 3-3-3: if offset is predefined for BFD, the offset value Y
Proposals
· Option 1: Where Y depends on max(TDRX, TSSB) and 
· Y = Y1 when max(TDRX, TSSB) < 40 ms
· Y = Y2 when max(TDRX, TSSB) ≥ 40 ms.
· Y1 and Y2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· Y is smaller in FR2 compared to FR1.
Recommended WF: It depends on Issue 3-2-3. May discuss in the 2nd round.
	Company
	Comments

	HuaweiXXX
	We support to predefine a unified offset value for BFD.

	Apple
	PDCCH parameter table is predefined. 

	Vivo
	Up to issue 3-3-1.

	Ericsson
	We support option 1. It is reasonable that the offset values are derived from the simulation campaign that RAN4 carried our during the initial phase of the WI.

	CMCC
	Depends on the agreements of Issue 3-3-1. If the thresholds are configured by network, of course network can configure different Y for different max(TDRX, TSSB).  This issue is not valid in our view.




Issue 3-3-4: different offsets for RLM and BFD 
· Proposals
· Option 1: The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation. (Intel, CATT, CMCC, Ericsson, Huawei, OPPO, vivo)
· Option 1a: When there is a same set of RSs used for both RLM and BFD, different configuration of the thresholds for RLM relaxation and BFD relaxation is allowed from network perspective, and UE may autonomously apply the higher thresholds as the same threshold for relaxation. (vivo)
· Recommended WF: Option 1
	Company
	Comments

	HuaweiXXX
	We support option 1

	QC
	If RLM and BFD parameters are configured differently, the threshold can be different. However, if RLM and BFD are sharing the same set of parameters, the threshold should be the same.

	Apple
	We do not see how UE can save power if only RLM or BFD is relaxed. Same threshold if the same set of RSs are used.

	Intel
	From our understanding, the offset can be different or the same. The issue related to issue 3-2-2 and issue 3-2-3 as well. The offset depends on whether Qout or Qin is chosen as the base.  Suppose Qout and Qout_LR are used for both RLM and BFD, the offset can be same and the final threshold is different.

	Vivo
	Option 1. Option 1a is clarification to option 1 and no need to capture this.

	CATT
	We support option 1. As RLM and BFD may have different settings.

	MTK
	We prefer option 1.

	Xiaomi
	We prefer option 1.

	Nokia
	We think the issue is valid under the assumption that offset values are needed. Could we have this issue clarified by adding the assumption behind? 
If we conclude using Qin and Qin_LR as the entering criteria, there is no need to define offset value, or the offset values are assumed to be 0. Would be good to add this option? 

	Ericsson
	We support option 1 since the criteria are evaluated using different types of RS for RLM and BFD.

	CMCC
	Depends on the agreements of Issue 3-3-1. If the thresholds are configured by network, of course network can configure different threshold for RLM and BFD. This issue is not valid in our view.

	OPPO
	Option 1




Issue 3-4: Cell quality criteria configuration type
· Background: Company suggests to discuss whether cell quality criterion is configured on per-cell basis, per-CG basis or per-UE basis or alternatively asks RAN2 to design this. (Vivo)
· Proposals
· Option 1: Cell quality criterion is effective on per-cell basis, either activated by explicit thresholds configuration on per-cell basis or by other broadcast/dedicated signallingignaling on per-cell basis. (Vivo)
· Recommended WF: Discuss the proposals.
	Company
	Comments

	vivoXXX
	We support to define cell quality criterion is per-cell/per-band basis. But it is also OK if companies prefer to discuss this in RAN2.

	MTK
	We prefer to set is as per-UE basis, such that it can provide flexibility for Network to deploy.

	Nokia
	This seems relevant to signaling design hence shall be discussed in RAN2?

	Ericsson
	It depends on type of deployment. In CONNECTED mode the NW has more information about the UE compared to in IDLE mode and has therefore possibility to configure the threshold differently for different user. Therefore we prefer to have the good serving cell quality defined on per-UE. Thus option 1 is not agreeable. 

	CMCC
	We prefer per-cell or per-UE.




Issue 3-5: testing design 
· Proposals
· Option 1: We can reuse Qout value for testing purpose when designing the test. (Qualcomm)
· Recommended WF: Testing design can be discussed in the performance phase. 
	Company
	Comments

	QCXXX
	We are ok with the recommended WF, we mention this only to support the feasibility of offset.

	Nokia
	Agree with the recommended WF. 

	Ericsson
	We agree that testing can be discussed in performance part of WI.




Sub-topic 4 Exiting Relaxation criteria
Background: 
· Agreement in RAN4 98-e-Bis meeting:
· The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 or upon observed link quality degradation or mobility state change reverts to the normal RLM operation (i.e. without relaxation).
· Agreement in RAN4 99-e-Bis meeting:
· If the UE fulfills any of serving cell quality exit condition or low mobility exit condition, or DRX cycle length is NOT allowed for relaxation, UE will exit relaxation mode.
· Note1: Whether the exit condition for serving cell quality is explicitly specified or not is up to issue 2-3-2.
· Note2: FFS the details of the exit condition of low mobility’
· Agreement in RAN4 100-e meeting:
· No additional exit criterion for low mobility, i.e. UE exit low mobility state as long as the entering condition is not met.

Issue 4-1: Exiting relaxation criteria
Proposals
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  (Apple, Ericsson)
· Option 2: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected (Qualcomm, MTK, vivo, Nokia)
· Option 3: Set exit threshold as entering threshold with a hysteresis value. (Intel, CMCC, CATT, Xiaomi, ZTE, Huawei)
· Option 4: the exit threshold is configurable. (ZTE)
Recommended WF: Discuss the proposals.
	Company
	Comments

	XXXZTE
	Option 3 and 4. If not configurable then support Option 3.

	Huawei
	We just propose option 3 for good cell quality criterion. But we can follow the agreement in RAN4 99-e-Bis meeting: If the UE fulfills any of serving cell quality exit condition or low mobility exit condition, or DRX cycle length is NOT allowed for relaxation, UE will exit relaxation mode.

	QC
	We support option 2, and have a question to option 3:
Why hysteresis value is needed in exit condition? Hysteresis is to avoid bouncing between exit and entering, since entering is higher than exit, hysteresis value is on entering condition if it is positive. If the hysteresis is negative, we can pick an appropriate value to align option 3 to option 2.

	Apple
	Option 1. 
In [R4-2103670]: 
· “The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 or upon observed link quality degradation or mobility state change reverts to the normal RLM operation (i.e. without relaxation).”
Previous agreement has the option of N310 starts to count, which is the same as option 2. We think option 2 is subset of option 1 already. We need to down-select from previous agreement since multiple options are listed.  

	Intel
	Prefer option 3. Our proposal is that exit criteria is higher than Qout, of course, it will be lower than Qin.

	Vivo
	Option 2. It is the actual impact to the requirements. Option 3 can be UE implementation.

	CATT
	Option 2 3 and 4 are just for the exit condition for serving cell quality. The low mobility exit condition is also considered as 99-e.

	MTK
	Option 2. 

	Xiaomi
	Prefer option 3. We prefer UE exit relaxation mode before the link quality become worse than Qout. Option 2 is also acceptable to us.

	Nokia
	Option 2.
For Option 3, we are open to discuss if some companies can explain how to determine the value concerning different UE receiver implementation?

	Ericsson
	We support option 1. 
We have similar view as Apple that the following previous agreement covers option 2. Given the agreements in RAN4 98-e-Bis meeting, Agreement in RAN4 99-e-Bis meeting and RAN4 100-e meeting, there is no need for RAN4 to further discuss this topic. 

	CMCC
	Option 3 is our first priority.
In our understanding, the hysteresis value is used for preventing the link quality drops to much when UE in relaxation mode, since if the quality is near to Qout, the RLF/beam failure may be triggered. Moreover, this hysteresis value can reduce RLF/beam failure triggering delay with greater probability.

	OPPO
	Option 1 and 2 are suggested to be merged. If exit threshold was set as Qout, it means no additional criteria. 




Sub-topic 5 During Relaxation mode
· Background: Agreement in RAN4#100e: 
· RAN4 does not specify UE RLM/BFD relaxation behaviour in the spec but to specify the evaluation period during for relaxation
· RAN4 specify the new evaluation period based on Max(T, Ceil([Y] x P x N) x Max(TDRX, TRLM-RS/BFD-RS))
· where Y is K * current Rel-15 samples, and K is the predefined relaxation factor. 
· where T is the lower bound of relaxed evaluation period. FFS whether the relaxation factor K to be applied on T.
· Scaling factor K is defining the relaxed RLM/BFD evaluation period is defined based on max(TDRX, TSSB).
· Note: 1.5 scaling factor is considered in current Rel-15 samples.

Issue 5-1: lower bound of relaxed evaluation period
Proposals: 
· Option 1: the lower bound of relaxed evaluation period is also relaxed. (CATT, Xiaomi, Ericsson, MTK, vivo)
· Option 2: the lower bound of relaxed evaluation period is NOT relaxed. (CMCC, Nokia)
Recommended WF: Discuss the proposals.
	Company
	Comments

	QCXXX
	We don’t see clear motivation for relaxing the lower bound. The purpose for relaxation is to enable UE to skip measurement in some DRx cycles, then it can be achieve by scaling the DRx factor. If the scaled DRx side value is larger than the lower bound, the lower bound has no effect. If the scaled DRx side value is smaller than the lower bound, UE can already skip measurement in some DRx cycles as designed in the relaxation scheme, and we don’t see the need to further relax the lower bound in this case. Therefore, we support option 2.

	Apple
	Option 2.   

	vivo
	Option 1. The impact is provided in our paper.

	MTK
	Option 1. Reply to QC, it the scaled DRx side value is smaller than the lower bound, then UE has no relaxed measurement time if lower bound is not relaxed.

	Nokia
	Option 2.
Based on our analysis, the low bound is effective only for very short DRX cycle and the impact can be further avoided by setting larger scaling factor. There is no strong reason to relax the low bound. 

	QC
	To MTK: we understand that when scaled DRx value is smaller than the lower bound, there is no relaxation if not relaxing lower bound. However, in that case, UE is taking 1 sample per k DRx cycle already, in which k is the relaxation factor. Hence the lower bound relaxed the measurement already without the scaling factor, therefore we don’t think scaling lower bound is needed.
For vivo’s explanation:
In our view, the lower bound T is defined mostly for the case that no DRX is configured, and SSB periodicity is considered to be 5ms. Since the shortest DRX cycle is 10ms, the only case that lower bound T would be effective is when SSB periodicity <=10ms, DRX = 10ms and P =1 for SSB-based RLM in FR1, in which 200ms is the requirements instead of 15x1x10ms = 150ms.
It’s not obvious how scaling factor can help, further explanation is neede.

	Ericsson
	We support option 1. The reason is for certain configurations of reference signal periodicity and short DRX cycle length, the upper bound derived from (Ceil([Y] x P x N) x Max(TDRX, TRLM-RS/BFD-RS))) becomes smaller than the the lower bound which is 200 ms. One specific configuration that results in upper bound lower than 200 ms comprises CSI-RS periodicity of 5 ms and short DRX cycle length of 5 ms, which was pointed by certain companies at last meeting. Therefore the scaling factor needs to be applied also for the lower bound in the formula for relaxed evaluation period.

	CMCC
	Option 2. Similar view as QC. If the relaxed measurement period smaller than the existing lower bound, then using the existing lower bound can already give more relaxation for UE measurement. No more relaxation on lower bound is needed.

	OPPO
	Option 2 is preferred. The benefit of relaxing lower bound is not clear.

	vivo
	[To Qualcomm]
Let me copy-and-past the whole paragraph in our paper.
“Another issue is whether to apply relaxation factor on lower bound of relaxed evaluation period. In our view, the lower bound T is defined mostly for the case that no DRX is configured, and SSB periodicity is considered to be 5ms. Since the shortest DRX cycle is 10ms, the only case that lower bound T would be effective is when SSB periodicity <=10ms, DRX = 10ms and P =1 for SSB-based RLM in FR1, in which 200ms is the requirements instead of 15x1x10ms = 150ms. For this case the misalignment between SSB and DRX active time would be issue, and it is preferred to also extend the lower bound T so as to provide UE enough flexibility in dealing with RLM measurement occasion.”
In our understanding, in order to solve the misalignment issue, some relaxation to the case of DRX=10ms is considered. Therefore 200ms lower bound is considered instead of 150ms. If relaxation is done then the lower bound may also need to be relaxed.
We share the same view with MTK and Ericsson.




Issue 5-2: relaxation factors

Proposals to separate relaxation factors 
· Can be different for FR1 and FR2 (Ericsson, Oppo, Apple, Qualcomm, vivo)
· Can be different for different DRX cycle (Apple, vivo, Ericsson)
· Can be different for different SINR regions (Oppo)

Proposals for relaxation factors
· Option 1: (Qualcomm)
· RAN4 defines the ratio x between the additional RLF/BFR delay and the total RLF/BFR delay
· Derive the (preliminary) scaling factor by: 
[total RLF/BFR declaration delay in relaxation mode] = (1+x) * [legacy total RLF/BFR declaration delay]
· Derive the final scaling factor by: Y = max (2,floor(Y’)), where Y’ are
· SSB-based RLM
· FR1: Y’SSB RLM, FR1 = (1+x) +x*(N310-1)/15P + x *T310/(15DRx*P)
· FR2: Y’SSB RLM, FR2 = (1+x) +x*(N310-1)/(15P*N) + x *T310/(15DRx*P*N)
· CSI-RS-based RLM:
· FR1: Y’CSI-RS RLM, FR2 = (1+x) +x*(N310-1)/(1.5*Mout*P) + x *T310/(1.5*Mout*DRx*P*)
· FR2: Y’CSI-RS RLM, FR2 = (1+x) +x*(N310-1)/(1.5*Mout*P*N) + x *T310/(1.5*Mout*DRx*P*N)
· SSB-based BFD:
· FR1: Y’SSB BFD, FR1 = (1+x) +x*(N310-1)/7.5P
· FR2: Y’SSB BFD, FR2 = (1+x) +x*(N310-1)/(7.5P*N) 
· CSI-RS-based BFD:
· FR1: Y’CSI-RS BFD, FR1 = (1+x) +x*(N310-1)/(1.5*MBFD *P* PBFD)
· FR2: Y’CSI-RS BFD, FR2 = (1+x) +x*(N310-1)/(1.5*MBFD *P* PBFD *N) 

· Option 2: (Ericsson)
· The scaling factor is agreed as follows for FR1:
· K=1 for 80 ms < MAX(TDRX,TSSB) ≤ 160 ms 
· K=4 for MAX(TDRX, TSSB) ≤ 80 ms
· The scaling factor is agreed as follows for FR2:
· K=1 for 80 ms < MAX(TDRX,TSSB) ≤ 160 ms 
· K=1.5 for MAX(TDRX, TSSB) ≤ 60 ms for SSB based relaxation.
· K=2 for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.

· Option 3: (vivo)
· In FR1, extending the first out-of-sync evaluation period requirements and the first beam failure evaluation period requirements by a same factor K. K is at least 2 for DRX <= 40ms, and K is at least 1.5 for 40ms <DRX <= 80ms.
· In FR2, extending the first out-of-sync evaluation period requirements and the first beam failure evaluation period requirements by a same factor K. K is at least 2 for DRX <= 40ms, and K is at least 1.5 for 40ms <DRX <= 80ms.

· Option 4: (Nokia)
· If a relaxation factor K=4 is deemed safe in FR1, option 1a should be adopted in FR1 to avoid inconsistency across different DRX cycles:
· K=4 for MAX(TDRX, TSSB) ≤ 40 ms in FR1
· K=2 for 40ms < MAX(T/ DRX, TSSB) ≤ 80 ms in FR1
· If a relaxation factor K=2 is deemed safe in FR1, either option 2 or 2a can be adopted in FR1.
· K=2 for MAX(TDRX, TSSB) ≤ 40 ms in FR1
· K=1.5 or 2 for 40ms < MAX(TDRX, TSSB) ≤ 80 ms in FR1
· The same K values as in FR1 or lower can be chosen for FR2. (Nokia)
· RAN4 needs to consider impact on system level performance like time of outage and percentage of RLF if relaxation of RLM/BFD measurements is allowed. 
· The maximum allowed scaling factor should be less than 8 (Nokia)
· Option 1a: RAN4 needs to discuss the maximum scaling factor, K, corresponding to the acceptable delay in RLF declaration. (Nokia)

· Option 5: (Huawei)
· In relaxed mode, RLM/BFD evaluation period can be extended by 2 times, i.e. K=2.
· The RLM/BFD evaluation period in relaxation mode can be defined as:
	Evaluation period type
	TEvaluate_relax (ms) 

	TEvaluate_out_SSB_relax
	Max(T, Ceil(Y  P)  Max(TDRX,TSSB))

	Note 1:	TSSB is the periodicity of SSB in the set [image: ] and no longer than 80ms. TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length and no longer than 80ms.
Note 2:	The value of P is as same as the existing definition in legacy mode.


Where, the value of Y is defined as below:
	Value of Y

	SSB based RLM
	CSI-RS based RLM
	SSB based BFD
	CSI-RS based BFD

	20
	40
	10
	20



· Option 6: (MTK)
· Relaxation factors are set to K=4 in FR1 and K=2 in FR2

· Moderator’s observations on the proposals.
· No company propose relaxation factor K >= 8
· No company propose different relaxation factor K for RLM and BFD
· The following value ranges will not preclude companies’ proposals 
· The scaling factor is agreed as follows for FR1:
· K=1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K=[2 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K=[2 or 4] for MAX(TDRX, TSSB) ≤ 40 ms
· The scaling factor is agreed as follows for FR2:
· K=1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K=[1.5 or 2] for MAX(TDRX, TSSB) ≤ 60 ms for SSB based relaxation.
· K=[2] for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.


· Recommended WF: Companies to provide comments if the following bullets are agreeable? 
· The maximum allowed relaxation factor should be less than 8
· Same relaxation factor K apply for RLM and BFD
· The relaxation factor for FR1:
· K0, FR1 =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
· K1, FR1=[2 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K2, FR1=[2 or 4] for MAX(TDRX, TSSB) ≤ 40 ms

· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [60] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [1.5 or 2] for MAX(TDRX, TSSB) ≤ [60] ms for SSB based relaxation.

· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K2, FR2, CSI-RS =[2] for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.
· FFS to down-select values based the ratio x between the additional RLF/BFR delay and the total RLF/BFR delay

	Company
	Comments

	HuaweiXXX
	Our suggestion is as below:
· The relaxation factor for both FR1 and FR2:
· K0 =1 for 80 ms < MAX(TDRX, TSSB /TCSI-RS) ≤ 160 ms. 
· K1 = [2] for MAX(TDRX, TSSB /TCSI-RS) ≤ 80 ms


	QC
	If the K is fixed and not a function of T310 and N310, the ratio x between the additional RLF/BFR delay and the total RLF/BFR delay is useless in the requirement. Therefore, we can accept to set upper bound for the factor K (or Y in our equation) derived from our proposal in each scenario, then use x to derive the factor K as we proposed. The current recommended WF is not a range of integers defined by a upper bound (and lower bound 2), therefore change is needed to accommodate our proposal.

	Apple
	OK with the WF

	Intel
	Open to further discuss, whether to also consider the impact from T310 and N310.

	vivo
	In recommended WF, not clear why 60ms is considered in the SSB-based for FR2. May Ericsson clarify, since it is not explained in R4-2119065?
No sure monotonicity on DRX cycle needs to be considered since this was agreed to be an FFS issue. 
If above issues are addressed, then we are ok to the recommended WF.
The proposed option by Qualcomm slightly contradicts to the last-meeting agreements on ‘K is the predefined relaxation factor’, since K will be decided by the configuration of N310 and T310.

	CATT
	Fine with the Recommended WF. K is [1, 2 or 4].

	MTK
	OK with the WF

	Nokia
	Fine with the WF. We can further discuss the detailed values in the brackets. 

	Ericsson
	We are fine with WF. 
To Vivo:In our earlier simulation results, we observed more room for power saving in relatively shorter DRX cycles than in longer ones. That is why we proposed relaxation by factor 1.5 between DRX cycles 60 ms and 80 ms, and then by factor 2 for DRX cycles below 60. 

	CMCC
	The recommended WF is fine for us except relaxation factor for FR1 when 40 ms < MAX(TDRX, TSSB) ≤ 80 ms, we propose as follows:
· K1, FR1=[2 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
As for the last bullet, we think N310 or T310 is not so flexible in real network configuration, we propose to use the typical configuration for calculation. Such as N310 is 1, T310 is 320ms, which is typical value in our network.

	OPPO
	Open to further discuss based on the recommended WF.

	vivo
	[To Ericsson]
Thanks for the reply. We are fine with such proposal. 



Issue 5-3: OOS indication during relaxation mode
· Proposals: 
· Option 1: Same as in legacy RLM procedure, UE indicates OOS when the measured SINR becomes worse than Qout during the relaxed mode. (CATT, CMCC, Xiaomi, Ericsson)
· Option 2: Do not send OOS indication in relaxation mode. UE shall exit from the relaxed RLM/BFD measurements at the 1st Qout occurrence. (Qualcomm, Nokia)
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	HuaweiXXX
	We support option 2.
Since RLM/BFD relaxation is allowed under good cell quality, the UE shall exit from relaxation mode before the 1st Qout occurs.

	QC
	We want to understand that how UE can get an SINR measurement lower than Qout while the proponents of option 1 all support an exiting threshold equal to our larger than Qout in issue 4-1. Option 1 contradicts with all the options in issue 4-1.

	Apple
	Option 1

	Intel
	Prefer option 2. Considering that exit threshold may higher than Qout.

	vivo
	If option 4-1 is concluded then probably no need to discuss this.

	MTK
	Our understanding is RAN4 already agreed not to specify the UE behavior in last meeting “RAN4 does not specify UE RLM/BFD relaxation behaviour in the spec but to specify the evaluation period during for relaxation.” It means that both option 1 and option 2 are possible UE implementation.

	Xiaomi
	Share the same view as MTK.

	Nokia
	Option 2. 
From network point of view, we are expecting consistent performance when sending OoS indication which may further lead to RLF declaration. The first OoS is based on relaxed measurements. This can be used to exit from relaxation and is not indicated to high layer for counting N310.  3

	Ericsson
	We support option 1. Our view is that the legacy behavior shall apply, i.e. the UE shall continue to evaluate the serving cell quality and send out-of-sync indications when the measured SINR becomes worse than Qout threshold and follow the associated procedures (including N310 counters). This means the relaxation is introduced only in form of extended evaluation period while all other UE behaviors remain the same. For example, the channel quality may change quickly due to different reason and if UE detects OOS, it is important that it is reported to the higher layer. We do not say any harm in keeping this legacy behaviour.

	CMCC
	Option 1. We think OOS indication behavior is independent from relaxation behavior, the legacy procedure can work.

	OPPO
	UE indicates OOS when the measured SINR becomes worse than Qout. But the wording in option 1 is not always correct. Whether relaxed mode is still valid should depend on issue 4-1. If UE exited relaxed mode, UE can still send OOS indication but not in relaxation mode.





Issue 5-4: Additional N310/N311 values for relaxation mode  
· Proposals
· Option 1: It is allowed for the network to configure different values of the RLF parameters, e.g. T310/N310/N311, for the relaxed operation to reduce the negative impact to the system performance.   (Nokia)
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	HuaweiXXX
	Same comments as issue 5-3, there is no need to configure additional N310/N311 values for relaxation mode.

	QC
	If RAN4 agrees to option 1 in issue 5-2 (our proposal), maybe there is no need to configure different values for RLF since the additional delay is controlled by the parameter x defined in RAN4?

	vivo
	The motivation may need some clarification. Does the proposal mean some reporting is needed if UE enters relaxation mode?

	MTK
	We prefer not to configure different values. That would complicate the measurement rules a lot.

	Nokia
	We are concerning the additional delay of RLF due to relaxed measurements. As we agreed to minimize the system impact due to RLM relaxation, one way is to allow different RLF parameters during relaxation mode. 
We also agree this depends on the conclusion on Issue 5-2.  

	Ericsson
	We prefer not to introduce new set of values for relaxation, the existing ones can be used. Thus option 1 is not agreeable.




Sub-topic 6 Other Aspects 
Issue 6-1: Relaxation criteria for multiple RLM-RS/BFD-RS
Proposals
· Option 1: Entering power saving mode when at least one of the configured resources are better than the entering threshold. (Qualcomm, MTK)
· Option 2 (CMCC, Ericsson)
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 are FFS.
· Option 3: The UE behaviour on checking the entering/exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified. (vivo)
Recommended WF: Discuss the proposals. 
	Company
	Comments

	QCXXX
	The entering criterion is SINR > a threshold, which is the same as in sync condition, therefore we should follow in sync condition for entering condition in multiple RLM/BFD RS. Similarly, exit condition should follow out of sync condition. Here is the in sync and out of sync conditions from 38.133:
When the downlink radio link quality on all the configured RLM-RS resources is worse than Qout, layer 1 of the UE shall send an out-of-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the out-of-sync indications as specified in TS 38.331 [2].
When the downlink radio link quality on at least one of the configured RLM-RS resources is better than Qin, layer 1 of the UE shall send an in-sync indication for the cell to the higher layers. A layer 3 filter shall be applied to the in-sync indications as specified in TS 38.331 [2].
This aligns to option 1, therefore we support option 1.

	vivo
	Option 3. No need to converge on this and it can be up to UE implementation. Clarification may not impact any requirements or test cases.

	MTK
	Both option 1 and option 3 are fine.

	Xiaomi
	Prefer Option 1.

	Nokia
	We understood Option 1 is maximizing the PS while Option 2 is enabling PS in most safe manner. Is it possible to apply the RLM measurement relaxation per RLM-RS? As the UE need anyway monitor the multiple RLM-RSs separately, can it evaluate the relaxation criteria per-RLM-RS and apply the relaxation only if the criteria is fulfilled on this RLM-RS?  

	Ericsson
	We support option 2 which is more robust than option 1. The conditions for entering the relaxation mode should be stricter than the exiting conditions to avoid that UE mistakenly enters the relaxation state. Therefore we support option 2. 

	CMCC
	Our first priority is Option 2, which is stricter for relaxation UE. We can give our compromise to Option 1 or Option 3 if entering criteria and exiting criteria is reasonable.

	OPPO
	Prefer Option 1.




Issue 6-2: Relaxation criteria in NR-DC and inter-band CA
· Proposals
· Option 1: For BFD in inter-band CA and RLM/BFD in DC, since different carriers and carrier groups can have different SINR, UE can make the relaxation decision separately in these scenarios. (Qualcomm)
· Option 2: For the case of NR-DC and inter-band CA, UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation. (CATT, CMCC, Ericsson)
· Option 3: For intra-band CA, whether to allow RLM/BFD relaxation depends upon whether both RLM and BFD measurements on SpCell fulfil the relaxation criterion. (Huawei)
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	QCXXX
	Support option 1 to enhance UE power saving. Inter-band CA can have quite different SINR condition on each band, and the relaxation decision should be different. 

	vivo
	Firstly we think option 3 is not related to the title. Maybe clarification in R16 eMIMO is needed firstly.
For option 1 we think it can be discussed in a case by case manner. If network allows UE to relax BFD measurements based on measurements in one cell, then some signaling/configuration can be designed for this purpose. But it is also OK if network let UE to decide in each serving cell of the UE.
For option 2, we do not think low mobility criteria need to be verified in each of the serving cell. For cell quality criterion we are OK with it.

	CATT
	Support option 2. For option 1, we cannot see option1 and 2 are mutually exclusive. For option 3, it is for intra-band CA.

	MTK
	Both option 1 and option 3 are acceptable.

	Xiaomi
	Both Option 1 and Option 2 are fine with us.

	Nokia
	We understood Option 1 can be achieved with Option 2? Both options are fine.  

	Ericsson
	We support option 2. 
Regarding option 3, it should not be discussed under this issue which is related to inter-band DC. Moreover, RAN4 has spent several meetings discussing the intra-band CA case and finally reached an agreement on this at last meeting. RAN4 should stick to the previous agreement, no need to spend more time on this issue. 

	CMCC
	We support Option 2



Issue 6-3: Interaction with PDCCH monitoring relaxation
· Proposals
· Option 1: RAN4 to discuss the impact on relaxation factor when UE is configured to perform PDCCH monitoring relaxation and relaxed RLM/BFD. (Ericsson)
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	Based on previous discussion we do not think K factor is the scaling factor for RLM/BFD measurement interval. Since the actual interval is up to UE implementation, we see no clear connection between PDCCH monitoring relaxation.

	MTK
	Our understanding is RLM/BFD measurement relaxation will not be impacted by PDCCH monitoring relaxation.

	Nokia
	We understood the PDCCH monitoring is still under discussion in RAN1. Considering Rel17 timeline, probably we can concentrate on the finalization of RLM/BFD relaxation. If there is still time, we may study the impact when both features are enabled.  

	Ericsson
	We are fine with Nokia’s suggested way forward, this can be captured in the WF. 



Issue 6-4: LS draft
· Background: Company drafts LS to inform RAN2 the further agreements (R4-2118256, vivo) in RAN4#101e.
· Recommended WF: 
· 1st round: focus on technical issues above
· 2nd round: Discuss on the LS. 
	Company
	Comments

	XXX
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
0. Sub-topic 1 Relaxation applicability
	Status summary 

	Issue 1-1-1: Is the low mobility criteria necessary to be configured, if network would like to enable RLM/BFD relaxation?
· Proposals
· Option 1: No. (ZTE, Ericsson, MTK, Xiaomi, [Nokia])
· Option 2: Yes. (Huawei, Apple, CMCC)
· FFS a default or predefined criterion is specified in the specification. (Apple)

Recommended WF: Continue discuss in the 2nd round. The issue is revised as:  
Issue 1-1-A: whether to evaluate the R16 low mobility criteria can be indicated by network or not, if network would like to enable RLM/BFD relaxation?
· Option 1: Yes. The low mobility state can be determined by UE or network implementation. 
· Option 2: No. The R16 low mobility criteria must be evaluated. 
Moderator’s note: 
Moderator's understanding on what we discuss here is whether UE has to evaluate Rel-16 low mobility criteria before entering the relaxation mode, but it does not mean UE don't need to perform its own mobility status estimation. 
If option 1 is agreed, it allows network or UE to estimate the mobility status by their own implementation.
If option 2 is agreed, UE shall follow the evaluation results of Rel-16 low mobility criteria

Issue 1-1-2: UE capability for low mobility criteria?
Status: no clear consensus.
Recommended WF: proponent please clarify the proposal. Revise the issue description if needed.

Issue 1-2: Is good serving cell criteria necessary to be configured, if network would like to enable RLM/BFD relaxation?
· Proposals
· Option 1: No. (OPPO, [Nokia], ZTE, Ericsson)
· Option 2: Yes. (CATT, Xiaomi, MTK, Huawei, [Apple], Qualcomm, Intel, CMCC)
· FFS a default or predefined criterion is specified in the specification. (Apple)

Recommended WF: Continue discuss in the 2nd round. The issue is revised as:
Issue 1-2-A: whether to evaluate the serving cell criteria can be indicated by network or not, if network would like to enable RLM/BFD relaxation?
· Option 1: Yes. The good serving cell state can be determined by UE or network implementation. 
· Option 2: No. The specified good serving cell criteria must be evaluated. 
Moderator’s note: Similar to Issue 1-1-A, what we discuss here is whether UE has to evaluate the specified good serving cell criteria before entering the relaxation mode. 

Issue 1-3: dedicated signaling to indicate the UE when it is allowed to relax the RLM/BFD measurements
· Proposals
· Option 1: Allow explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements irrespective of the relaxation criteria configuration (Nokia, Ericsson)
· Option 2: No (Intel, MTK)
Status: no clear consensus. 
Recommended WF: Continue discuss in the 2nd round.

Issue 1-4: Relaxation when both serving cell quality criteria and low mobility criteria are configured
· Proposals
· Option 1: both criteria are fulfilled. (CMCC, ZTE, Huawei, Qualcomm, Apple, Intel, CATT, MTK, vivo, OPPO, Ericsson)
· Option 3: It is up to network to configure whether only one criterion is used (either low mobility criterion or good serving cell quality criterion) or both criteria are used separately, or both are to be used in combination e.g. to enter relaxation. (Nokia)
Moderator’s note: Moderator’s understanding on the intention of Option 3 is to enable relaxation if only one of configured criteria is fulfilled.  
Recommended WF: Continue discuss in the 2nd round.



0. Sub-topic 2 Low motility criteria 
	Status summary 

	Issue 2-1-1: RS for L3 RSRP in Low mobility criteria 
· Proposals
· Option 1: intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation. (Ericsson, Qualcomm, MTK, Xiaomi, Nokia, Oppo) 
· Option 2: intra-frequency L3 RSRP measurement of serving cell based on SSB or CSI-RS is used for low mobility criteria evaluation. (Huawei, Nokia, CATT, CMCC, ZTE, Apple, Intel, vivo, Xiaomi)
· Option 4: Support beam-level low mobility criterion for connected state UE as baseline, at least for the case when UE is configured with BFD relaxation. (Vivo, Qualcomm)
Moderator’s note: No one oppose SSB based.
Recommended WF: Work on WF directly, starting from:
Intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation.
· based on L3 CSI-RS is FFS
· FFS support beam-level low mobility criterion as baseline

Issue 2-1-2: Accuracy requirements for low mobility criteria
· Proposals
· Option 1: The RRM measurements used for low mobility evaluation shall fulfill the accuracy requirements defined in TS 38.133 section 10. (Nokia, Intel, Ericsson)
Moderator’s note: Clarification question raised regarding the testability. 
Recommended WF: Continue discuss in the 2nd round.

Issue 2-1-3: thresholds for R17 low mobility criteria
· Proposals
· Option 1: For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement can be configured by network. (Huawei, vivo, CMTT, Nokia, CMCC, OPPO)
· Option 1a: Configure different thresholds than R16 low mobility criterion evaluation for R17 low mobility criterion. (Qualcomm, vivo, Nokia, OPPO)
· Option 2: FFS (Ericsson)
Recommended WF: Work on WF directly, starting from: 
For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement can be configured by network.
· Thresholds for R16 low mobility criterion and R17 criterions low mobility criterion can be configured separately.

Issue 2-1-4: Additional Low mobility criteria
· Proposals
· Option 1: RAN4 additionally to define a low mobility criterion based on the number of serving beam changes over time (e.g. TCI state change) (Nokia)
· It is up to network to configure if the low mobility criteria is based on RSRP variation or TCI changes, or the two in combination. (Nokia)
· Option 1a: Relaxed mode operation for RLM/BFD is allowed if UE has not done any beam failure detection over last X (e.g. X=1) evaluation period.
· Option 2: Use the following low mobility evaluation for BFD: (Qualcomm)
· For a serving cell, the change in the difference between SINR of its BFD RSs and the largest SINR of other non-QCLed beams is lower than a threshold configured by network. Network can configure BFD RS with two non-QCLed RSs to enable the SINR comparison between serving and other non-QCLed beams.
· Option 2a: Define L1-SINR measurement accuracy requirement for BFD low mobility evaluation purpose. (Qualcomm)
· Option 3: not to define any additional low mobility criteria. (Huawei, Apple, Intel, vivo, CATT, MTK, Xiaomi, OPPO)
Recommended WF: Continue discuss in the 2nd round. 

Issue 2-2: Low mobility criteria configuration type
· Proposals
· Option 1: Low mobility criterion is configured on per-UE basis, and UE needs only to identify low mobility state according to RRM measurements in the NR PCell for the case of NR single carrier, NR CA, NE-DC and NR-DC, and according to that in the NR PSCell for the case of EN-DC. (Vivo, MTK, CMCC, Oppo)
· Option 2: on per-cell basis (CMCC)
· Option 3: leave for RAN2 to decide. 
Recommended WF: Continue discuss in the 2nd round. 

Issue 2-3: RAN4 or RAN2 to define the low mobility criteria
· Proposals
· Option 1: Low mobility criterion is preferred to be further discussed in RAN2. (Vivo, Qualcomm)
· Option 2: Discuss in RAN4. (MTK, Nokia, Ericsson, Oppo)
Recommended WF: Continue discuss in the 2nd round. 




0. Sub-topic 3 Good serving cell quality criteria
	Status summary 

	Issue 3-1: SINR definition for good serving cell quality criteria
· Proposals
· Option 1: Reuse the existing “downlink radio link quality” in current RLM/BFD spec (Intel, CATT, CMCC, Nokia, Huawei, Qualcomm, Xiaomi, MTK, vivo, Ericsson, OPPO)
· Option 1a: If legacy definition is to be used, define the good serving cell quality using hypothetical BLER, e.g., [1]% BLER with PDCCH parameters define for in-sync evaluation. (Apple)
· Option 2: L3-SINR, RSRP and/or RSRQ can be used as serving cell quality criteria for RLM/BFD. (Apple)
· Option 3: Alternatively, RAN4 may also consider to leave the threshold of entering and exiting cell quality criterion as UE implementation, as long as UE can fall back to normal mode and identify the first o-o-s or the first beam failure timely according to the relaxed requirements. (vivo)
Moderator’s note: Proponent of Option 1a could agree if hypothetical BLER with corresponding PDCCH parameters is used to evaluate serving cell criterion.
Recommended WF: To see if the Option 1 with clarification would be agreeable.  Work on WF directly, starting from:
Reuse the existing method to evaluate “downlink radio link quality” for RLM/BFD
· hypothetical BLER with corresponding PDCCH parameters is used to evaluate serving cell criterion

Issue 3-2-1: good serving cell quality criteria for RLM
The good serving cell quality criteria for RLM is
· Option 1: radio link quality >  Qout + X (dB). (Intel, CMCC, Vivo, Oppo, Ericsson, MTK, Qualcomm, [Huawei], Xiaomi)
· Large X can be used (Huawei)
· Option 2: radio link quality >  Qin + X (dB). (CATT, Nokia, Huawei, Ericsson, CMCC)
· Option 2a: The value of X can consider the PDCCH BLER performance for RLM based on SSB or CSI-RS. (CATT)
· Option 2b: X = 0. (Nokia, Qualcomm)
Moderator’s note: No essential difference observed between Option 1 and Option 2. 
Recommended WF: Work on WF directly, starting from:
The good serving cell quality criteria for RLM is based on Qx, which is derived from PDCCH transmission parameters, plus an offset X dB, where
· Option 1: Qx = Qout
· Option 2: Qx = Qin. 
· Option 2a: Qx = Qin, X = 0. 

Issue 3-2-2: good serving cell quality criteria for BFD
The good serving cell quality criteria for BFD is
· Option 1: radio link quality >  Qout_LR + Y (dB).  (Intel, CMCC, Vivo, Huawei, Ericsson, MTK, CATT, Xiaomi, oppo)
· Option 2: radio link quality >  Qin_LR + Y (dB). (Nokia, Qualcomm, Apple)
· Option 2a: The value of Y can consider the PDCCH BLER performance for BFD based on SSB or CSI-RS. (CATT)
· Option 2b: Y = 0. (Nokia, Qualcomm)
Moderator: Please note that Qin_LR (in Option 2) is based on L1-RSRP, which is used for CBD but not used for RLM/BFD in the legacy and not based on PDCCH transmission parameters.
Recommended WF: Continue discuss in the 2nd round. 


Issue 3-3-1: predefined or configured offset (X in Issue 3-2-1, Y in Issue 3-2-2)
Proposals
· Option 1: The offset values are configured to the UE by the network. (CATT, CMCC, Xiaomi, MTK, vivo, Huawei, Intel, ZTE, OPPO)
· Option 2: Use predetermined offset value. (Qualcomm, Nokia, Ericsson, Xiaomi, Apple)
· Option 2a: The threshold for determining the good serving cell quality is pre-defined as in existing RLM evaluation principle. (Nokia)
· Option 2b: Use predetermined offset value of 5dB. (Qualcomm)
· Option 2c: reuse the legacy Qin. (Apple)
Recommended WF: Continue discuss in the 2nd round. 


Issue 3-3-2: if offset is predefined for RLM, the offset value X 
· Option 1: Where X depends on max(TDRX, TSSB).
· X = X1 when max(TDRX, TSSB) < 40 ms
· X = X2 when max(TDRX, TSSB) ≥ 40 ms.
· X1 and X2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· X is smaller in FR2 compared to FR1.
· Option 2: a unified offset value for RLM.
Recommended WF: Up to issue 3-3-1. Options can be captured in WF.

Issue 3-3-3: if offset is predefined for BFD, the offset value Y
· Option 1: Where Y depends on max(TDRX, TSSB) and 
· Y = Y1 when max(TDRX, TSSB) < 40 ms
· Y = Y2 when max(TDRX, TSSB) ≥ 40 ms.
· Y1 and Y2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· Y is smaller in FR2 compared to FR1.
· Option 2: a unified offset value for BFD.
Recommended WF: Up to issue 3-3-1. Options can be captured in WF.

Issue 3-3-4: different offsets for RLM and BFD
· Proposals
· Option 1: The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation. (Intel, CATT, [CMCC], Ericsson, Huawei, OPPO, vivo, [Qualcomm], Xiaomi)
· Option 2: Same threshold if the same set of RSs are used. (Apple)
· Option 3: using Qin and Qin_LR as the entering criteria, there is no need to define offset value, or the offset values are assumed to be 0. (Nokia)
· Recommended WF: Up to issues above. Options can be captured in WF.

Issue 3-4: Cell quality criteria configuration type
· Proposals
· Option 1: Cell quality criterion is effective on per-cell basis, either activated by explicit thresholds configuration on per-cell basis or by other broadcast/dedicated ignaling on per-cell basis. (Vivo, CMCC)
· Option 2: per-UE basis (MTK, Ericsson, CMCC)
· Option 3: leave for RAN2 to decide.
Recommended WF: Continue discuss in the 2nd round. 

Issue 3-5: testing design 
Status: Companies agree that testing design can be discussed in the performance part of WI.
Recommended WF: No need to have specific agreement on this. No need to discuss in 2nd round.



0. Sub-topic 4 Exiting Relaxation criteria
	Status summary 

	Issue 4-1: Exiting relaxation criteria
Proposals
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  (Apple, Ericsson, [Huawei])
· Option 2: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected (Qualcomm, MTK, vivo, Nokia, CATT)
· Option 3: Set exit threshold as entering threshold with a hysteresis value. (Intel, CMCC, CATT, Xiaomi, ZTE, Huawei)
· Option 4: the exit threshold is configurable. (ZTE, CATT)
Moderator’s note: Option 1 and Option 2 can be merged, as commented by companies, and Qout also fulfill the intention that  “entering threshold with a hysteresis value”. 
Recommended WF: 
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  
· Note: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected
· Option 2: Set exit threshold as entering threshold with a hysteresis value. 
· FFS the exit threshold is configurable. 
Is Option 1 agreeable? Proponent of Option 2 to clarify the necessary to set exit threshold different from Qout. 



0. Sub-topic 5 During Relaxation mode
	Status summary 

	Issue 5-1: lower bound of relaxed evaluation period
Proposals: 
· Option 1: the lower bound of relaxed evaluation period is also relaxed. (CATT, Xiaomi, Ericsson, MTK, vivo)
· Option 2: the lower bound of relaxed evaluation period is NOT relaxed. (CMCC, Nokia, Qaulcomm, Apple, Oppo)
Recommended WF: Continue discuss in the 2nd round.

Issue 5-2: relaxation factors
Tentative agreement
· The maximum allowed relaxation factor should be less than 8
· 

Recommended WF:
Continue discussion based on the following proposals:
· Option 1: (Apple, MTK, Nokia, Ericsson, vivo)
· The relaxation factor for FR1:
· K0, FR1 =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
· K1, FR1=[2 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K2, FR1=[2 or 4] for MAX(TDRX, TSSB) ≤ 40 ms
· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [60] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [1.5 or 2] for MAX(TDRX, TSSB) ≤ [60] ms for SSB based relaxation.
· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, CSI-RS =[2] for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.
· Option 2: (Hauwei) 
· The relaxation factor for both FR1 and FR2:
· K0 =1 for 80 ms < MAX(TDRX, TSSB /TCSI-RS) ≤ 160 ms. 
· K1 = [2] for MAX(TDRX, TSSB /TCSI-RS) ≤ 80 ms
· Option 3(QC): similar to option 1, but add option of scalar 3 and decide between 2,3,4 by N310/T310 for FR1
· The relaxation factor for FR1: select between [2,3,4] by N310/T310
· K0, FR1 =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
· K1, FR1=[2, 3 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K2, FR1=[2 3, or 4] for MAX(TDRX, TSSB) ≤ 40 ms
· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [60] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [2] for MAX(TDRX, TSSB) ≤ [60] ms for SSB based relaxation.
· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, CSI-RS =[2] for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.
· 
· FFS how to consider the impact of T310/N310


Issue 5-3: OOS indication during relaxation mode
· Proposals: 
· Option 1: Same as in legacy RLM procedure, UE indicates OOS when the measured SINR becomes worse than Qout during the relaxed mode. (CATT, CMCC, Ericsson, Apple)
· Option 2: Do not send OOS indication in relaxation mode. UE shall exit from the relaxed RLM/BFD measurements at the 1st Qout occurrence. (Qualcomm, Nokia, Hauwei, Intel)
· Option 3: no need to further discuss (MTK, Xiaomi)
· Option 4: depends on other issue (vivo, OPPO)
Recommended WF: Continue discuss in the 2nd round.

Issue 5-4: Additional N310/N311 values for relaxation mode  
· Proposals
· Option 1: It is allowed for the network to configure different values of the RLF parameters, e.g. T310/N310/N311, for the relaxed operation to reduce the negative impact to the system performance.   (Nokia)
· Option 2: no need (Huawei, Ericsson)
Recommended WF: Continue discuss in the 2nd round.
 

	



0. Sub-topic 6 Other Aspects
	Status summary 

	Issue 6-1: Relaxation criteria for multiple RLM-RS/BFD-RS
Proposals
· Option 1: Entering power saving mode when at least one of the configured resources are better than the entering threshold. (Qualcomm, MTK, Xiaomi, Oppo)
· Option 2 (CMCC, Ericsson)
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 are FFS.
· Option 3: The UE behaviour on checking the entering/exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified. (vivo, MTK)
· Option 4: relaxation is based on per-RS basis (Nokia)
Recommended WF: 
Continue discuss in the 2nd round. 

Issue 6-2: Relaxation criteria in NR-DC and inter-band CA
· Proposals
· Option 1: For BFD in inter-band CA and RLM/BFD in DC, since different carriers and carrier groups can have different SINR, UE can make the relaxation decision separately in these scenarios. (Qualcomm, MTK, Xiaomi, Nokia)
· Option 2: For the case of NR-DC and inter-band CA, UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation. (CATT, CMCC, Ericsson, Xiaomi, Nokia)
Moderator’s note: As pointed out by Nokia, Option 2 would cover Option 1.
Recommended WF: 
For the case of NR-DC and inter-band CA, UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation.
· UE can make the relaxation decision separately.

Issue 6-3: Interaction with PDCCH monitoring relaxation
Tentative agreement
RAN4 can FFS the impact if both RLM/BFD relaxation and PDCCH monitoring relaxation are enabled. 

Issue 6-4: LS draft
Recommended WF: 
A separate email discussion sub-thread will be triggered in the 2nd round. Companies can provide views on the sub-thread. 




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

0. Sub-topic 1 Relaxation applicability
Issue 1-1-A: Network to indicate whether the R17 low mobility shall be evaluated, when network would like to enable RLM/BFD relaxation.
· Option 1: Agree. If it is not indicated, the low mobility state can be determined by UE or network implementation. 
· Option 2: Disagree. The R16 low mobility criteria must be evaluated. 
· Option 3: Need to clarify the issue before any discussion. 
Moderator’s note: 
This is revised from the previous issue “Issue 1-1-1: Is the low mobility criteria necessary to be configured, if network would like to enable RLM/BFD relaxation?”
Moderator's understanding on what we discuss here is whether UE has to evaluate Rel-17 low mobility criteria before entering the relaxation mode, but it does not mean UE don't need to perform its own mobility status estimation. 
If option 1 is agreed, it allows network or UE to estimate the mobility status by their own implementation.
If option 2 is agreed, UE shall follow the evaluation results of Rel-17 low mobility criteria
	Company
	Comments

	Nokia
	We still don’t fully understand what this issue intends to address. This seems not discussing configuration of R17 low mobility criteria, but more additional indication of evaluation of “Rel16” low mobility? As R16 low mobility is for idle/inactive mode, the UE shall not evaluate R16 low mobility in connected mode. Why is it discussed here?  
Anyway, we would like to reformulate our views below:
· When the network configures R17 low mobility relaxation criteria, the UE shall evaluate the mobility status according to the criteria e.g. RSRP variation based. 
· Network may have additional information to estimate UE mobility situation, so we propose explicit signaling to trigger the relaxation. The UE is expected to start relaxation immediately without further evaluation. This can be discussed in Issue 1-3. 
· UE may also have certain implementation to estimate low mobility. We understood some UEs have implemented similar relaxation, but it shall not be part of low mobility criteria discussed here. 
We cannot support Option 1 or Option 2. It would be good to clarify the issue before we can continue the discussion. 

	Moderator
	OK to correct R16 to be R17, since R16 low mobility criteria is agreed to be reused in R17, and the intention is to discuss whether the specified low mobility criteria should be evaluated, or the relaxation can rely on some other unspecified method. 

	vivo
	We prefer option 1. But we see there could be some common parts being discussed between 1-1-A, 1-2-A and issue 1-3.

	Intel
	The question becomes that if low mobility criteria is not configured, whether the UE can perform the mobility status estimation by itself ? 

	CATT
	In Rel-16, the lowMobilityEvaluation is optional configuration for NW to configure. If it is configured, UE shall evaluate by using the parameters. If it is not configured, UE shall meet the non-relaxed measurement. 
But for the option 1, we understand the proposal is that the low mobility state can be determined by UE or NW implementation. If it is not configured, UE still can meet relaxed measurement because it determined UE fulfills the low mobility condition by UE implementation (from the distribution, it is said UE may have more accurate algorithm to determine whether UE is in low speed condition or not. ). That is why we don’t agree. If our understanding is misaligned with the proponent, please clarify more. 

	Moderator
	This issue is revised to be Issue 1-1-B



Moderator: Issue 1-1-B is captured from WF discussion.
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: if the criteria is not configured, the low mobility state can be determined by network implementation
· Note: UE shall evaluate the low mobility criterion if it is configured. 

Moderator’s Note: (Will be removed in the final version of WF)
Everyone should agree that “UE shall evaluate the low mobility criteria if it is configured”.
Since RAN4 has earlier agreed to reuse Rel-16 low mobility criterion, which is optional for the NW to configure, the outcome of this issue will be captured as conclusion to align companies understanding.

	Company
	Comments

	vivo
	Agree with the recommended WF.

	Xiaomi
	Support the low mobility criterion is not mandatory to be configured. For R17 RLM/BFD power saving, we think the NW could evaluate the mobility state of the connected mode UE without the low mobility criterion. If low mobility criterion is not configured, we prefer that an explicit indication would be sent to UE to enable the RLM/BFD relaxation.

	CMCC
	To move forward, this conclusion will be fine for us with the following clarification. 
To simplify the network configuration and UE behavior, we think low mobility criteria and good serving cell quality criteria should be configured together by network. They cannot be configured separately. After UE receive these criteria, both criteria should be fulfilled before UE enter the relaxation mode.
If network does not configure any criteria, network can determine whether UE can perform relaxation or not. 

	CATT
	We cannot agree with the conclusion without any revision. We don’t think this conclusion can be inferred by GTW discussion. If the question is only “whether the low mobility criterion is mandatory to be configured”, our view is “No, it is optional by NW””. We also agree the Note: “Note: UE shall evaluate the low mobility criterion if it is configured.”
Our interpretation of the conclusion is:  “low mobility criterion is NOT mandatory to be configured in order to enable RLM/BFD relaxation. If the criterion is not configured, the UE is also can be allowed to meet the relaxed RLM/BFD relaxation by NW implementation.” But there is no any consensus for the other method how NW to determine whether UE can be allowed to relax except “reusing R16 low mobility criterion”.  If low mobility criterion is not configured, NW implementation can determine whether UE can perform relaxation or not. How can UE know it is allowed to perform relaxation for low speed state? This is the new discussion different from the previous one.
In our understanding, if low mobility criterion is not configured, in this stage it means that UE shall meet current RLM/BFD requirement without further consensus for the new proposed methods such as if low mobility criterion is not configured, such as explicit indication would be sent to UE to indicate UE is in the low speed state, 

	Moderator
	@ CATT: 
As commented by companies, R16 low mobility criterion is optional to be configured, when network would like to enable RLM/BFD relaxation. 
And based on companies’ comment, “how NW to determine whether UE can be allowed to relax” will not be specified in spec and thus no spec impact at all. If the 1st note is the concern, it’s fine to remove it. 




Issue 1-1-2: UE capability for low mobility criteria?
· Proposals
· Option 1: RAN4 to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving (MTK)
Recommended WF: proponent please clarify the proposal. Revise the issue description if needed. This can be discussed later. 
	Company
	Comments

	Nokia
	Same comments in 1st round. We may postpone the capability issue after we conclude on the relaxation conditions. If the UE is allowed relaxation only if both low mobility criteria and good serving cell quality, a general capability of Rel17 power saving would be sufficient.    

	vivo
	Support option 1.



Issue 1-2-A: Network to indicate whether the serving cell criteria shall be evaluated, when network would like to enable RLM/BFD relaxation.
· Option 1: Agree. If it is not indicated, the good serving cell state can be determined by UE or network implementation. 
· Option 2: Disagree. The specified good serving cell criteria must be evaluated. 
Moderator’s note: 
This is revised from the previous issue “Issue 1-2-1: Is good serving cell criteria necessary to be configured, if network would like to enable RLM/BFD relaxation?”
Similar to Issue 1-1-A, moderator's understanding on what we discuss here is whether UE has to evaluate the specified good serving cell criteria before entering the relaxation mode. 
If option 1 is agreed, it allows network or UE to estimate the serving cell status by their own implementation.
If option 2 is agreed, UE shall follow the evaluation results of the specified good serving cell criteria to enter the relaxation mode.
	Company
	Comments

	Nokia
	Is this issue dependent on if serving cell quality criteria is network configured or pre-defined?  If it is network configurable, the UE receiving the configuration shall evaluate the criteria accordingly. Otherwise if it is pre-defined, network may need to indicate if serving cell quality criteria shall be evaluated for RLM/BFD relaxation. 
We don’t support either Option 1 or Option2. The issue needs to be clarified before continuing the discussion.  

	vivo
	We prefer option 2 if the criteria are agreed to be configurable. But we see there could be some common parts being discussed between 1-1-A, 1-2-A and issue 1-3.

	Intel
	Support option 2. We still think that good serving cell quality criteria should be configured by NW. For option 1, it seems that UE can measure the good cell quality and decide whether to satisfy the condition by itself. 

	CATT
	We cannot support option 1. The similar comments as 1-1-A. Our understanding is the NW configuration is needed for this feature. If it is not indicate, our understanding is that it means UE should follow non-relaxed requirements. 

	Moderator
	This issue is revised to be Issue 1-2-B/C



Moderator: Issue 1-2-B/C are captured from WF discussion.


Issue 1-2-B: whether the good serving cell quality criterion is mandatory to be configured, when network would like to enable RLM/BFD relaxation, assuming the good serving cell quality criterion is configurable?
· Note: UE shall evaluate the good serving cell criterion if it is configured. 
· Options: 
· Option 1: No. The criterion is NOT mandatory to be configured to enable RLM/BFD relaxation (OPPO, [Nokia], ZTE, Ericsson, Qualcomm, Nokia, Ericsson, Apple)
· Note: if the criteria is not configured, the good serving cell quality state can be determined by network implementation
· Option 2: Yes. The criterion is mandatory to be configured to enable RLM/BFD relaxation. (CATT, MTK, Huawei, Intel, CMCC)
 Moderator’s Note: (Will be removed in the final version of WF)
Note the criterion is predefined or configurable is subject to the Issue 3-3-1.
Everyone should agree that “UE shall evaluate the low mobility criteria if it is configured”.
Moderator’s understanding is Option 1 is the approached used in R16 and Option 2 would be a different approach from R16 while it could simplify the scenarios.  
Company’s positions in the 1st round are tentatively added, please check would it be changed due to re-formulation.

	Company
	Comments

	MTK
	This discussion is based on the assumption that option 1 in issue 3-3-1 is agreed.

Support option 2. Network must enable RLM/BFD relaxation by providing good serving cell quality configuration to UE. Our understanding is this limitation is reasonable, because good serving cell quality is a sufficient and necessary condition for the RLM/BFD relaxation. It can also down scope the scenarios and simplify the relaxation rules. (In rel-16, there exist too many scenarios and some of them are unnecessary)

	vivo
	Support option 2.
For cell quality criterion, if it is configurable, the UE behavior is not clear if the criterion is not configured. 
Note that the predefined thresholds will be precluded under this assumption.

	Xiaomi
	Support Option 2, based on the assumption that the good serving cell quality criterion is configurable.
The good serving cell quality criterion was agreed to use SINR as metric. Since the SINR measurement results of RLM/BFD would not be reported to NW, we think NW could not determine whether the serving cell quality is good or not. 

	QC
	We support option 2 instead of option 1.



Issue 1-2-C: whether to have an explicit indication to enable RLM/BFD relaxation, assuming the good serving cell quality criterion is predefined?
· Option 1: Yes. An explicit indication to indicate the good serving cell quality criterion shall be evaluated
· Option 2: No. UE shall evaluate the predefined criterion. 
· Note: Whether UE can enter the relaxation mode depends on the outcome of Issue 1-1-B, regarding whether the low mobility criterion is mandatory to be configured

Moderator’s Note: (Will be removed in the final version of WF)
Note the criterion is predefined or configurable is subject to the Issue 3-3-1.
If the criterion is predefined, no explicit indication would lead to different UE behaviours,  e.g. 
1. If low mobility criterion is NOT mandatory to be configured, then UE will perform good serving cell criterion to decide whether to enter relaxation mode. 
2. If low mobility criterion is mandatory to be configured, then UE will perform both criteria to decide whether to enter relaxation mode. 
	Company
	Comments

	MTK
	This discussion is based on the assumption that option 2 in issue 3-3-1 is agreed.

Support option 1 to simplify the relaxation rules. If companies want to set a predefined offset SINR value for good serving cell quality in advance, we need an explicit indication to enable the RLM/BFD relaxation. 
For option 2, the UE behavior will be:
1) UE will enter the relaxation mode whenever the good serving cell quality criterion is fulfilled if low mobility criterion is not configured, or 
2) enter the relaxation mode when both 2 criteria are fulfilled if low mobility criterion is also configured

	Xiaomi
	Support Option 1, based on the assumption that the good serving cell quality criterion is predefined.

	QC
	Our understanding is according to our preferred options:
If good serving cell and low mobility are both configured
· UE evaluates both, and decide whether to relax by the evaluation results
If good serving cell is configured, and low mobility is not
· UE evaluates good serving cell, and decide whether to relax by the evaluation result
If both criterions are not configured
· UE is not allowed to relax
If good serving cell is not configured, and low mobility is configured
· Error case, network shouldn’t do this since good serving cell condition is mandatory to be configured
Whether good serving cell condition is mandatory determines whether the last case is valid or not.





Issue 1-3: dedicated signaling to indicate the UE when it is allowed to relax the RLM/BFD measurements
· Proposals
· Option 1: Allow explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements irrespective of the relaxation criteria configuration (Nokia, Ericsson)
· Option 2: No (Intel, MTK)
Status: no clear consensus. 
Recommended WF: Continue discuss in the 2nd round.
	Company
	Comments

	Nokia
	Option 1. As commented in Issue 1-1-A, we see the benefit to enable the RLM relaxation based on available network information. When the UE receives such indication, it is expected to start relaxation immediately without any further evaluation. 

	Vivo
	Can come back if RAN4 can achieve further agreements on other issues.

	Intel
	Postpone the discussion and discuss other issues first, which may have impact on this issue.



Issue 1-4: Relaxation when both serving cell quality criteria and low mobility criteria are configured
· Proposals
· Option 1: both criteria are fulfilled. (CMCC, ZTE, Huawei, Qualcomm, Apple, Intel, CATT, MTK, vivo, OPPO, Ericsson)
· Option 2: It is up to network to configure whether only one criterion is used (either low mobility criterion or good serving cell quality criterion) or both criteria are used separately, or both are to be used in combination e.g. to enter relaxation. (Nokia)
Moderator’s note: Moderator’s understanding on the intention of Option 2 is to enable relaxation if only one of configured criteria is fulfilled.  
Recommended WF: Continue discuss in the 2nd round.
	Company
	Comments

	Nokia
	We are fine to go for Option 1.



0. Sub-topic 2 Low motility criteria 
Issue 2-1-1: RS for L3 RSRP in Low mobility criteria 
· Proposals
· Option 1: intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation. (Ericsson, Qualcomm, MTK, Xiaomi, Nokia, Oppo) 
· Option 2: intra-frequency L3 RSRP measurement of serving cell based on SSB or CSI-RS is used for low mobility criteria evaluation. (Huawei, Nokia, CATT, CMCC, ZTE, Apple, Intel, vivo, Xiaomi)
· Option 4: Support beam-level low mobility criterion for connected state UE as baseline, at least for the case when UE is configured with BFD relaxation. (Vivo, Qualcomm)
Moderator’s note: No one oppose SSB based.
Recommended WF: Work on WF directly, starting from:
Intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation.
· based on L3 CSI-RS is FFS
· FFS support beam-level low mobility criterion as baseline
· 
	Company
	Comments

	Nokia
	We are in generally fine with the recommended WF. 
Just small correction to the 2nd bullet as the first sentence is already agreed as baseline:
FFS support beam-level low mobility criterion as baseline

	vivo
	Comments are added in the WF.

	Intel
	Generally fine with the recommended WF. Share the same view with Nokia.

	CATT
	Support the Recommended WF




Issue 2-1-2: Accuracy requirements for low mobility criteria
· Proposals
· Option 1: The RRM measurements used for low mobility evaluation shall fulfill the accuracy requirements defined in TS 38.133 section 10. (Nokia, Intel, Ericsson)
Moderator’s note: Clarification question raised regarding the testability. 
Recommended WF: Continue discuss in the 2nd round.
	Company
	Comments

	Nokia
	We think this needs to be tested to ensure proper evaluation on the relaxation criteria. We are open to discuss how it can be tested in performance requirements. 

	vivo
	We have concern on the testability for low mobility. The RSRP accuracy specified in 38133 allows margin for UE implementation, and we are not sure whether the actual low mobility level can be tested. Before testability of the low mobility criteria can be clarified, we do not think we can go with option 1.



Issue 2-1-3: thresholds for R17 low mobility criteria
· Proposals
· Option 1: For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement can be configured by network. (Huawei, vivo, CMTT, Nokia, CMCC, OPPO)
· Option 1a: Configure different thresholds than R16 low mobility criterion evaluation for R17 low mobility criterion. (Qualcomm, vivo, Nokia, OPPO)
· Option 2: FFS (Ericsson)
Recommended WF: Work on WF directly, starting from: 
For low mobility criterion, the threshold on RSRP variation and the time period over which the RSRP variation is evaluated for relaxed RLM/BFD measurement can be configured by network.
· Thresholds for R16 low mobility criterion and R17 criterions low mobility criterion can be configured separately.

Issue 2-1-4: Additional Low mobility criteria
· Proposals
· Option 1: RAN4 additionally to define a low mobility criterion based on the number of serving beam changes over time (e.g. TCI state change) (Nokia)
· It is up to network to configure if the low mobility criteria is based on RSRP variation or TCI changes, or the two in combination. (Nokia)
· Option 1a: Relaxed mode operation for RLM/BFD is allowed if UE has not done any beam failure detection over last X (e.g. X=1) evaluation period.
· Option 2: Use the following low mobility evaluation for BFD: (Qualcomm)
· For a serving cell, the change in the difference between SINR of its BFD RSs and the largest SINR of other non-QCLed beams is lower than a threshold configured by network. Network can configure BFD RS with two non-QCLed RSs to enable the SINR comparison between serving and other non-QCLed beams.
· Option 2a: Define L1-SINR measurement accuracy requirement for BFD low mobility evaluation purpose. (Qualcomm)
· Option 3: not to define any additional low mobility criteria. (Huawei, Apple, Intel, vivo, CATT, MTK, Xiaomi, OPPO)
Recommended WF: Continue discuss in the 2nd round. 
	Company
	Comments

	Nokia
	We can see some cases where RSRP variation based low mobility criteria cannot reflect the mobility status hence additional criteria may be configured to help the relaxation decision.

	vivo
	Option 3. Prefer no additional low mobility criteria, but to solve the issue by implementation as discussed in issue 1-1-A.

	
	



Issue 2-2: Low mobility criteria configuration type
· Proposals
· Option 1: Low mobility criterion is configured on per-UE basis, and UE needs only to identify low mobility state according to RRM measurements in the NR PCell for the case of NR single carrier, NR CA, NE-DC and NR-DC, and according to that in the NR PSCell for the case of EN-DC. (Vivo, MTK, CMCC, Oppo)
· Option 2: on per-cell basis (CMCC)
· Option 3: leave for RAN2 to decide. 
Recommended WF: Continue discuss in the 2nd round. 
	Company
	Comments

	Nokia
	This is also under discussion in RAN2. As this relates to signaling, it is better to be handled in RAN2. 

	vivo
	Support option 1 but ok to option 3.

	Intel
	Fine with option 1 and option 3.

	CATT
	Fine with option 3. 



Issue 2-3: RAN4 or RAN2 to define the low mobility criteria
· Proposals
· Option 1: Low mobility criterion is preferred to be further discussed in RAN2. (Vivo, Qualcomm)
· Option 2: Discuss in RAN4. (MTK, Nokia, Ericsson, Oppo)
Recommended WF: Continue discuss in the 2nd round. 
	Company
	Comments

	Nokia
	Option 2. 

	vivo
	We support to further discuss low mobility in RAN2. This has been discussed in RAN4 for several meetings and limited progress. In RAN2, they may consider low mobility in different WI jointly.



0. Sub-topic 3 Good serving cell quality criteria
Issue 3-1: SINR definition for good serving cell quality criteria
· Proposals
· Option 1: Reuse the existing “downlink radio link quality” in current RLM/BFD spec (Intel, CATT, CMCC, Nokia, Huawei, Qualcomm, Xiaomi, MTK, vivo, Ericsson, OPPO)
· Option 1a: If legacy definition is to be used, define the good serving cell quality using hypothetical BLER, e.g., [1]% BLER with PDCCH parameters define for in-sync evaluation. (Apple)
· Option 2: L3-SINR, RSRP and/or RSRQ can be used as serving cell quality criteria for RLM/BFD. (Apple)
· Option 3: Alternatively, RAN4 may also consider to leave the threshold of entering and exiting cell quality criterion as UE implementation, as long as UE can fall back to normal mode and identify the first o-o-s or the first beam failure timely according to the relaxed requirements. (vivo)
Moderator’s note: Proponent of Option 1a could agree if hypothetical BLER with corresponding PDCCH parameters is used to evaluate serving cell criterion.
Recommended WF: To see if the Option 1 with clarification would be agreeable.  This is fundamental for the serving cell criteria.  
Moderator’s understanding is the existing method to evaluate “downlink radio link quality” refers to the specified PDCCH parameters table. Reuse the existing method doesn’t mean reuse all parameters. RAN4 can further discuss the suitable way on how to reuse the exiting parameters or made the necessary update. 
WF is drafted as:
Reuse the existing method to evaluate “downlink radio link quality” for RLM/BFD
· hypothetical BLER with corresponding PDCCH parameters is used to evaluate serving cell criterion
	Company
	Comments

	Nokia
	Agree with the recommended WF.

	Moderator
	Update as WF in v08
Reuse the existing method to evaluate “downlink radio link quality” for RLM/BFD
hypothetical BLER with corresponding PDCCH parameters is used to evaluate good serving cell quality criterion

	vivo
	Comments in WF.

	CATT
	Follow the GTW agreement. 



Issue 3-2-1: good serving cell quality criteria for RLM
Recommended WF: Work on WF directly, starting from:
The good serving cell quality criteria for RLM is based on Qx, which is derived from PDCCH transmission parameters, plus an offset X dB, where
· Option 1: Qx = Qout
· Option 2: Qx = Qin. 
· Option 2a: Qx = Qin, X = 0. 
	Company
	Comments

	Moderator
	Update based on WF discussion in v05
The good serving cell quality criteria for RLM is based on an offset X dB and Qx, which is derived from PDCCH transmission parameters.
· Option 1: Qx = Qout.
· Note: Larger value of X can be considered. 
· Note: Companies are encouraged to provide the range/value of offset X.
· Option 2: Qx = Qin
· Option 2a: Qx = Qin, while set offset as X = 0 dB. 


	vivo
	Comments in WF.

	Intel
	prefer option 1.



Issue 3-2-2: good serving cell quality criteria for BFD
The good serving cell quality criteria for BFD is
· Option 1: radio link quality >  Qout_LR + Y (dB).  (Intel, CMCC, Vivo, Huawei, Ericsson, MTK, CATT, Xiaomi, oppo)
· Option 2: radio link quality >  Qin_LR + Y (dB). (Nokia, Qualcomm, Apple)
· Option 2a: The value of Y can consider the PDCCH BLER performance for BFD based on SSB or CSI-RS. (CATT)
· Option 2b: Y = 0. (Nokia, Qualcomm)
Moderator: Please note that Qin_LR (in Option 2) is based on L1-RSRP, which is used for CBD but not used for RLM/BFD in the legacy and not based on PDCCH transmission parameters.
Recommended WF: Continue discuss in the 2nd round. 
	Company
	Comments

	Moderator
	Update based on WF discussion in v08
· Option 1: radio link quality >  Qout_LR + Y (dB).  
· Note: Companies are encouraged to provide the range/value of offset Y.
· Option 2: radio link quality >  Qin_LR + Y (dB). 
· Option 2a: The value of Y can consider the PDCCH BLER performance for BFD based on SSB or CSI-RS. 
· Option 2b: Y = 0. 




Issue 3-3-1: predefined or configured offset (X in Issue 3-2-1, Y in Issue 3-2-2)
Proposals
· Option 1: The offset values are configured to the UE by the network. (CATT, CMCC, Xiaomi, MTK, vivo, Huawei, Intel, ZTE, OPPO)
· Option 2: Use predetermined offset value. (Qualcomm, Nokia, Ericsson, Xiaomi, Apple)
· Option 2a: The threshold for determining the good serving cell quality is pre-defined as in existing RLM evaluation principle. (Nokia)
· Option 2b: Use predetermined offset value of 5dB. (Qualcomm)
· Option 2c: reuse the legacy Qin. (Apple)
Recommended WF: Continue discuss in the 2nd round. 
	Company
	Comments

	Nokia
	We support Option 2a and Option 2c. For Option 2b, could companies clarify why 5dB? We would like to understand how to determine the value of XdB. 

	vivo
	Option 1.

	Intel
	Option 1.

	CATT
	Support option 1. 



Issue 3-3-2: if offset is predefined for RLM, the offset value X 
· Option 1: Where X depends on max(TDRX, TSSB).
· X = X1 when max(TDRX, TSSB) < 40 ms
· X = X2 when max(TDRX, TSSB) ≥ 40 ms.
· X1 and X2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· X is smaller in FR2 compared to FR1.
· Option 2: a unified offset value for RLM.
Recommended WF: Up to issue 3-3-1. Options can be captured in WF.
	Company
	Comments

	Nokia
	We’d like to add X = 0. 




Issue 3-3-3: if offset is predefined for BFD, the offset value Y
· Option 1: Where Y depends on max(TDRX, TSSB) and 
· Y = Y1 when max(TDRX, TSSB) < 40 ms
· Y = Y2 when max(TDRX, TSSB) ≥ 40 ms.
· Y1 and Y2 are predefined and decided based on summary of simulation results that was conducted earlier in WI..
· Y is smaller in FR2 compared to FR1.
· Option 2: a unified offset value for BFD.
Recommended WF: Up to issue 3-3-1. Options can be captured in WF.
	Company
	Comments

	Nokia
	We’d like to add X = 0. 



Issue 3-3-4: different offsets for RLM and BFD
· Proposals
· Option 1: The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation. (Intel, CATT, [CMCC], Ericsson, Huawei, OPPO, vivo, [Qualcomm], Xiaomi)
· Option 2: Same threshold if the same set of RSs are used. (Apple)
· Option 3: using Qin and Qin_LR as the entering criteria, there is no need to define offset value, or the offset values are assumed to be 0. (Nokia)
· Recommended WF: Up to issues above. Options can be captured in WF.
	Company
	Comments

	vivo
	Option 1. Can work on WF directly.

	Intel
	Option 1.

	CATT
	Support option 1. 




Issue 3-4: Cell quality criteria configuration type
· Proposals
· Option 1: Cell quality criterion is effective on per-cell basis, either activated by explicit thresholds configuration on per-cell basis or by other broadcast/dedicated ignaling on per-cell basis. (Vivo, CMCC)
· Option 2: per-UE basis (MTK, Ericsson, CMCC)
· Option 3: leave for RAN2 to decide.
Recommended WF: Continue discuss in the 2nd round. 
	Company
	Comments

	vivo
	Support option 1 but ok to option 3.

	CATT
	Fine with option 3. 



0. Sub-topic 4 Exiting Relaxation criteria
Issue 4-1: Exiting relaxation criteria
Recommended WF: WF is drafted as below
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  
· Note: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected
· Option 2: Set exit threshold as entering threshold with a hysteresis value. 
· FFS the exit threshold is configurable. 
Is Option 1 agreeable? Proponent of Option 2 to clarify the necessary to set exit threshold different from Qout.
	Company
	Comments

	Nokia
	We don’t think Option 1 can capture the note. While Option 1 said no additional criteria are needed, but the note is proposing setting additional exit threshold as Qout. Could we formulate Note as Option 3? 
Option 3: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected

	vivo
	Same view as Nokia. We support option 3.

	Intel
	Prefer option 2. If the exit threshold is set to higher than OOS, UE will exit relaxation mode firstly when SNR drops. Then UE will use legacy measurement period to measure RLM, then to declare OOS. It will reduce the delay of RLF. 
Since measurement period will be extended during relaxation mode, if exit threshold is the same as Qout, it will spend more time to measure when sending out OOS, it seems that RLF will be delayed. 




0. Sub-topic 5 During Relaxation mode
Issue 5-1: lower bound of relaxed evaluation period
Proposals: 
· Option 1: the lower bound of relaxed evaluation period is also relaxed. (CATT, Xiaomi, Ericsson, MTK, vivo)
· Option 2: the lower bound of relaxed evaluation period is NOT relaxed. (CMCC, Nokia, Qaulcomm, Apple, Oppo)
Recommended WF: Continue discuss in the 2nd round.
	Company
	Comments

	vivo
	Comments are in the 1st round.





Issue 5-2: relaxation factors
Tentative agreement
· The maximum allowed relaxation factor should be less than 8
	Comment by Chu-Hsiang Huang: Our proposal has different RLM and BFD relaxation factor K, but can have the same additional delay factor x
Proposals:
· Option 1: (Apple, MTK, Nokia, Ericsson, vivo)
· The relaxation factor for FR1:
· K0, FR1 =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
· K1, FR1=[2 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K2, FR1=[2 or 4] for MAX(TDRX, TSSB) ≤ 40 ms
· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [60] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [1.5 or 2] for MAX(TDRX, TSSB) ≤ [60] ms for SSB based relaxation.
· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, CSI-RS =[2] for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.
· Option 2: (Hauwei) 
· The relaxation factor for both FR1 and FR2:
· K0 =1 for 80 ms < MAX(TDRX, TSSB /TCSI-RS) ≤ 160 ms. 
· K1 = [2] for MAX(TDRX, TSSB /TCSI-RS) ≤ 80 ms
· Option 3(QC): similar to option 1, but add option of scalar 3 and decide between 2,3,4 by N310/T310 for FR1
· The relaxation factor for FR1: select between [2,3,4] by N310/T310
· K0, FR1 =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
· K1, FR1=[2, 3 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K2, FR1=[2 3, or 4] for MAX(TDRX, TSSB) ≤ 40 ms
· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [60] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [2] for MAX(TDRX, TSSB) ≤ [60] ms for SSB based relaxation.
· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, CSI-RS =[2] for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.
· FFS how to consider the impact of T310/N310

Recommended WF: Moderator’s understanding is the range proposed in Option 3 is the most generic one and will not preclude other proposals. Besides, K1, FR2, CSI-RS = 2 seems agreeable.
The WF is drafted as: 
· The maximum allowed relaxation factor should be less than 8
· The relaxation factor for FR1: 
· K0, FR1 =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
· K1, FR1=[2, 3 or 4] for 40 ms < MAX(TDRX, TSSB) ≤ 80 ms
· K2, FR1=[2 3, or 4] for MAX(TDRX, TSSB) ≤ 40 ms
· FFS select between [2,3,4] by N310/T310
· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [60] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [1.5 or 2] for MAX(TDRX, TSSB) ≤ [60] ms for SSB based relaxation.
· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, CSI-RS = 2 for MAX(TDRX, TSSB) ≤ 80 ms for CSI-RS based relaxation.

	Company
	Comments

	Nokia
	For relaxation factor for FR2 CSI-RS, should TCSI-RS be used instead of TSSB? 




Issue 5-3: OOS indication during relaxation mode
· Proposals: 
· Option 1: Same as in legacy RLM procedure, UE indicates OOS when the measured SINR becomes worse than Qout during the relaxed mode. (CATT, CMCC, Ericsson, Apple)
· Option 2: Do not send OOS indication in relaxation mode. UE shall exit from the relaxed RLM/BFD measurements at the 1st Qout occurrence. (Qualcomm, Nokia, Hauwei, Intel)
· Option 3: no need to further discuss (MTK, Xiaomi)
· Option 4: depends on other issue (vivo, OPPO)
Recommended WF: Continue discuss in the 2nd round.
	Company
	Comments

	
	




Issue 5-4: Additional N310/N311 values for relaxation mode  
· Proposals
· Option 1: It is allowed for the network to configure different values of the RLF parameters, e.g. T310/N310/N311, for the relaxed operation to reduce the negative impact to the system performance.   (Nokia)
· Option 2: no need (Huawei, Ericsson)
Recommended WF: Continue discuss in the 2nd round.
	Company
	Comments

	vivo
	Option 2. Otherwise additional signaling is needed, but we see no need for that.




0. Sub-topic 6 Other Aspects
Issue 6-1: Relaxation criteria for multiple RLM-RS/BFD-RS
Proposals
· Option 1: Entering power saving mode when at least one of the configured resources are better than the entering threshold. (Qualcomm, MTK, Xiaomi, Oppo)
· Option 2 (CMCC, Ericsson)
· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The shall exit the relaxed mode when the radio link quality is worse than the threshold (Qout + X2) for any the RLM-RS resources. 
· The values of X1, X2 are FFS.
· Option 3: The UE behaviour on checking the entering/exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified. (vivo, MTK)
· Option 4: relaxation is based on per-RS basis (Nokia)
Recommended WF: 
Continue discuss in the 2nd round. 
	Company
	Comments

	vivo
	Option 3. Same comments as first round.
Regarding how to capture in the spec, we think RAN4 can describe that generally and option 3 can be captured in WF as common understanding.




Issue 6-2: Relaxation criteria in NR-DC and inter-band CA
· Proposals
· Option 1: For BFD in inter-band CA and RLM/BFD in DC, since different carriers and carrier groups can have different SINR, UE can make the relaxation decision separately in these scenarios. (Qualcomm, MTK, Xiaomi, Nokia)
· Option 2: For the case of NR-DC and inter-band CA, UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation. (CATT, CMCC, Ericsson, Xiaomi, Nokia)
Moderator’s note: As pointed out by Nokia, Option 2 would cover Option 1.
Recommended WF: The WF is drafted as
For the case of NR-DC and inter-band CA, UE needs to evaluate the entering/exiting conditions for each serving cell configured for either RLM and/or BFD evaluation.
· UE can make the relaxation decision separately.
	Company
	Comments

	vivo
	Comments in the WF.




Issue 6-3: Interaction with PDCCH monitoring relaxation
Tentative agreement
RAN4 can FFS the impact if both RLM/BFD relaxation and PDCCH monitoring relaxation are enabled. 

Issue 6-4: LS draft
Recommended WF: 
A separate email discussion sub-thread will be triggered in the 2nd round. Companies can provide views on the sub-thread. 


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RLM/BFD relaxation for UE Power Saving enhancementsWF on …
	MediaTek Inc.YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118256R4-210xxxx
	LS on further agreements for RLM and BFD relaxationCR on …
	Vivo, MediatekXXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2120313R4-210xxxx
	WF on RLM/BFD relaxation for UE Power Saving enhancementsWF on …
	MediaTek Inc.YYY
	Agreeable, Revised, Noted
	

	R4-2120314R4-210xxxx
	LS on further agreements for RLM and BFD relaxationLS on …
	Vivo, MediatekZZZ
	[bookmark: _GoBack]Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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