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Introduction
This document is the email discussion summary for UE Power Saving Enhancements (AI 6.14), including the following topics covered
· Topic 1:	General and work plan (AI 6.14.1)
· Topic 2: RRM core requirements
· UE measurements relaxation for RLM and/or BFD (AI 6.14.2) 
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 6.14.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200599
	vivo
	LS draft
Moderator: LS is to be discussed under Topic 2, and it will be based on the conclusions in RAN4 #101-bis-e meeting. Move to Topic 2 to be discussed. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
No open issue under this topic


Topic #2: UE measurements relaxation for RLM and/or BFD (AI 6.14.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200599
	vivo
	Draft LS: 


	R4-2200325
	Qualcomm, Inc.
	Observation 1: Without mandating good serving cell criterion to be configured for power saving, UE can be in OOS but still in relaxation mode.
Proposal 1: Configuring good serving cell criterion is mandatory for power saving, i.e., only low mobility criterion configured but good serving cell criterion not configured is an invalid case for power saving.
Proposal 2: Do not introduce additional low mobility criterion besides R16 low mobility criterion for BFD relaxation. Configure and evaluate per UE low mobility criterion.
Proposal 3: Use Qin in RLM as the thresholds for RLM and BFD good serving cell entering conditions.
Proposal 4: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected.
Observation 2: All the listed options for exit threshold is equal or higher than Qout. UE sending OOS indication during relaxation mode is impossible.
Proposal 5: Do not send OOS indication in relaxation mode.
Observation 3: 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 4: Link/beam monitoring performance varies a lot with different configurations when fixed scaling factor is considered.
Proposal 6: Reference procedure to derive relaxation factor:
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 7: Define relaxation factor for FR1 as the following:
· RLM relaxation:
	RLM: MAX(TDRX, TRS) ≤ 40ms (K1)

	N310\T310
	<=320ms
	320~1280ms
	>=1280ms

	<8
	2
	3
	4

	>=8
	3
	3
	4



	RLM: 40ms < MAX(TDRX, TRS) <= 80ms (K2)

	N310\T310
	<=320ms
	320~1280ms
	>=1280ms

	<8
	2
	2
	3

	>=8
	2
	3
	3



· BFD relaxation: when beamFailureInstanceMaxCount >=8, use K = 3, otherwise, K = 2, no need to distinguish between 
· The unified relaxation factor for RLM and BFD evaluation can be the smaller of the two as derived above.
Proposal 8: Entering power saving mode when at least one of the configured resources are better than the entering threshold. Exiting power saving mode when all the configured resources are worse than the exiting threshold.
Proposal 9: Do not consider PDCCH monitoring relaxation in RRM discussion for R17 power saving.

	R4-2200530
	Intel Corporation
	Proposal 1: The criterion is mandatory to be configured to enable RLM/BFD relaxation.
Proposal 2: Don’t consider L3 CSI-RS for low mobility criteria.
Proposal 3: Don’t define any additional low mobility criteria.
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 RLM and BFD, using a unified predetermined offset value of 10dB based on Qout and Qout_LR.
Proposal 6: UE indicates OOS when the measured SINR becomes worse than Qout during the relaxed mode.

	R4-2200105
	CATT
	Proposal 1: No need to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving. UE capability for support whole feature can be added. UE capability can be discussed after achieving consensus for other open issues.
Proposal 2: NW has the control whether the criteria are configured or not. If good serving cell quality criterion is not configured, which means UE is not allowed to do the RLM/BFD relaxation.
Proposal 3: We don’t prefer to use an explicit indication for predefined good serving cell quality. If low mobility criterion is not configured, an explicit indication can be used to indicate to UE by NW.
Proposal 4: Allow explicit relaxation indication to the UE in dedicated cases.
Proposal 5: L3 CSI-RS can be used for low mobility criteria evaluation for UEs supports CSI-RS based L3 measurements as well. SSB based or CSI-RS based RSRP measurement can be used for low mobility criteria.
Proposal 6: We prefer not to define any additional low mobility criteria.
Proposal 7: For low mobility criterion, NW configuration is on per-UE basis. And only measurements in PCell and PSCell are needed. 
Proposal 8: We prefer to continue the discussion and define the low mobility criteria in RAN4. 
Proposal 9: For RLM, the X can be configured by NW for different cases. Option 2 and option 1 with large offset are both acceptable. For offset of Qout, X should be larger than 3dB at least.
Proposal 10: The good serving cell quality criteria for BFD is radio link quality >  Qout_LR + Y (dB).
Proposal 11: The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation.
Proposal 12: We prefer option 2. But considering the complicated entering threshold, Option 1 is also fine for us.
Proposal 13: The lower bound of relaxed evaluation period should be relaxed as well.
Proposal 14: For FR1, the scaling factor can be 2 and 4 if max(TDRX, TRS) ≤80ms. For FR2, the scaling factor can be 2 if max(TDRX, TRS) ≤80ms.
Proposal 15: Same as in legacy RLM procedure, UE indicates OOS when the measured SINR becomes worse than Qout during the relaxed mode. 
Proposal 16: For RLM, the UE is allowed to be relaxed for PCell and PScell when the radio link quality is better than the threshold for all RLM-RS resource. UE shall exit the relaxed mode when the radio link quality is worse than the threshold for any RLM-RS resource.

	R4-2200106
	CATT
	Draft CR: 


	R4-2200258
	Apple
	Proposal 1: It is up to UE’s implementation to evaluate mobility condition when mobility criterion is not configured by the network. 
Proposal 2: To save UE power, same entering and exiting relaxation criterion should be used for RLM and BFD relaxation.  
Proposal 3:  Entering serving cell criterion for RLM/BFD is Qin.  
Proposal 4:  Exiting criterion can be defined as N310 starts to count, i.e., serving cell quality is worse than Qout and UE indicates OSS during relaxation mode. 
Proposal 5: The lower bound of relaxed evaluation period T is NOT relaxed.  
Proposal 6: Different scaling factor based on DRX cycle for FR1 and FR2 respectively.

	R4-2200600
	vivo
	Proposal 1  Support beam-level low mobility criterion for the case when UE is configured with BFD relaxation. 
Proposal 2  Add one clarification in the spec to the low mobility criterion of BFD: ‘UE may also use serving cell SSB L1-RSRP measured within SMTC for low mobility criterion evaluations.’.
Proposal 3  Low mobility criterion is preferred to be further discussed in RAN2. 
Proposal 4  Clarify in the spec that the RRM measurements used for low mobility evaluation shall fulfill the accuracy requirements defined in TS 38.133 section 10. 
Proposal 5  For RLM, Qx should be Qout, and X should be configured by network.
Proposal 6  For BFD, set the threshold of radio link quality as Qout_LR + Y dB, and Y should be configured by network.
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.
Observation 2  UE is still allowed to exit RLM relaxation by a threshold higher than Qout, or to exit BFD relaxation by a threshold higher that Qout_LR, if RAN4 only agrees to specify the requirements relaxation of the first o-o-s or the first beam failure indication.
Proposal 8  From the perspective of requirements impact, 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  The UE behaviour on checking the entering/exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not specified.
Proposal 10  Prefer not to use dedicated signalling in enabling RLM/BFD relaxation without any criterion configuration, i.e. the cell quality criterion is mandatory to be configured to enable RLM/BFD relaxation.
Proposal 11  Low mobility criterion should be a per-UE configuration in dedicated signaling similar to the per-UE gap, 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 12  Cell quality criterion is a per-servingcell configuration in dedicated signaling, and UE can make RLM/BFD relaxation decisions separately for each configured CC/band according to the configured cell quality thresholds.
Proposal 13  RAN4 further discuss the required UE behaviour if UE experiences some other important state change during the relaxed state, i.e. whether UE is allowed to start/continue relaxation for both RLM in spCell and BFD in SCell at the next slot after
· PCell handover, or
· PSCell change, or
· the set of RSs on which UE is required to perform RLM/BFD is changed, or
· the UE-specific CBW or the active BWP of the UE is changed, or
· the intra-band SCell on which UE is required to perform BFD becomes active
Proposal 14  In FR1 RLM/BFD relaxation, adopt relaxation factor as K1, FR1=2, and K2, FR1=3.
Proposal 15  In FR2 SSB-based RLM/BFD relaxation, adopt relaxation factor as K1, FR2, SSB==1.5.
Proposal 16  Lower bound of relaxed evaluation period is preferred to be also relaxed.
Proposal 17  Capture the conditions for UE entering RLM/BFD in 8.1.1 and 8.5.1, including the corresponding relaxation criteria.

	R4-2200601
	vivo
	Draft CR: 


	R4-2200685
	Xiaomi
	Proposal 1: UE capability for low mobility criteria should be discussed in RAN2.
Proposal 2: The criterion is mandatory to be configured to enable RLM/BFD relaxation, assuming the good serving cell quality criterion is configurable.
Proposal 3: Both L3 SSB and L3 CSI-RS would be used as RSs for R17 low mobility criteria.
Proposal 4: The mobility criteria to be configured on per-UE basis.
Proposal 5: The SINR threshold value for good serving cell should be derived from the Qout / Qout_LR plus an offset X / Y (dB) for RLM and BFD respectively.
Proposal 6: The offset values are configured to the UE by the network and the specific signalling design shall be discussed in RAN2.
Proposal 7: The offset values for deriving the threshold used for good serving cell quality criterion can be different for RLM relaxation and BFD relaxation.
Proposal 8: UE would exit relaxation mode when the radio link quality of the serving cell is worse than the entering threshold with a hysteresis value.
Proposal 9: RAN4 to relax the lower bound of relaxed evaluation period.
Proposal 10: UE to indicate OOS during relaxation mode following the existing mechanism.
Proposal 11: UE to enter power saving mode when any of the configured resources are better than the entering threshold, and to exit power saving mode when all of the configured resources are worse than the exiting threshold.

	R4-2200686
	Xiaomi
	Draft CR: 


	R4-2200797
	CMCC
	Draft CR: 


	R4-2200806
	CMCC
	Proposal 1: No need to introduce the UE capability on supporting low mobility criterion in Rel-17 power saving.
Proposal 2: The configuration method for low mobility criteria (and good serving cell quality criteria) 
· In the case of network configured good serving cell quality criteria, network should configure good serving cell quality criteria and low mobility criteria simultaneously
· UE is capable of performing RLM/BFD relaxed measurement only if both low mobility criteria and good serving cell quality criteria are fulfilled.
· In the case of predefined good serving cell quality criteria, network should configure the low mobility criteria
· UE can start to evaluate both configured low mobility criteria and predefined good serving cell quality criteria after network configuring the low mobility criteria
Proposal 3: Allow explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements, only in the case of low mobility criteria is not configured.
Proposal 4: For low mobility criteria, intra-frequency L3 RSRP measurement of serving cell will be based on SSB or CSI-RS. 
Proposal 5: The RRM measurements used for low mobility evaluation shall fulfill the accuracy requirements defined in TS 38.133 section 10. 
Proposal 6: 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 7: Continue discussing the low mobility criteria in RAN4. 
Proposal 8: Qx = Qout, X shall be equal to or larger than 8dB.
Proposal 9: The good serving cell quality criteria for BFD is
· Option 1: radio link quality > Qout_LR + Y (dB).  
· Y shall be equal to or larger than 8dB.
Proposal 10: The offset values are configured to the UE by the network.
Proposal 11: Different offset values should be allowed for RLM and BFD.
Proposal 12: Good serving cell quality criteria is configured on per-UE basis.
Proposal 13: Set exit threshold as entering threshold with a hysteresis value
· SINRexit = Qout + Z
· Z is in the range of (0, X)
· Z can be configured by network
Proposal 14: The lower bound of relaxed evaluation period is NOT relaxed.
Proposal 15: The UE shall send OOS 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 16: 
· 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.

	R4-2200896
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is up to network to configure the good serving cell quality criterion alone or in combination with other relaxation criteria.
Proposal 2: For the good serving cell quality criterion, an “enable” signaling shall be configured by the network. The UE shall evaluate the good serving cell quality criterion when receiving the “enable” signaling.
Proposal 3: Allow explicit relaxation command from the network when the UE is considered from network perspective to be in low mobility state hence is allowed to relax the RLM/BFD measurements. RRC signalling shall be used for the explicit relaxation command.
Proposal 4: The explicit relaxation command can be used irrespective of the relaxation criteria configuration. It should override the evaluation result of the relaxation criteria if there is any inconsistence between them.
Proposal 5: The UE-based relaxation can be left as UE implementation and nothing needs to be specified in RAN4.
Proposal 6: RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general.
Proposal 7: Do not use L3 CSI-RS for low mobility criteria evaluation. 
Observation 2: According to RAN2, the cell measurement result could be the average of the intra-frequency L3 RSRP measurements over multiple SSBs if beam consolidation is configured, or the intra-frequency L3 RSRP measurement of the best beam (on one SSB).
Proposal 8: The intra-frequency L3 RSRP measurement of serving cell based on SSB is derived as the intra-frequency SS-RSRP measured over single SSB, and  shall fulfill the measurement requirement in TS 38.133 section 9.2.5.2 and the performance requirement in section 10.1.
Proposal 9: L3 filtering shall not be applied when the intra-frequency L3 RSRP measurement of serving cell is used for low mobility relaxation evaluation for RLM/BFD.
Proposal 10: RAN4 to agree on option 1, to additionally define a low mobility criterion based on the number of serving beam changes over time (e.g. TCI state change).
Proposal 11: The good serving cell quality criterion for RLM is defined as: downlink radio link quality > Qin.  
Proposal 12: The good serving cell quality criterion for BFD is defined as: downlink radio link quality > Qin_LR.  
Proposal 13: UE shall exit from the relaxed RLM/BFD measurements at the 1st Qout occurrence. 
Proposal 14: The OoS indication at the 1st Qout occurrence during relaxation mode shall not be indicated to high layers. 
Proposal 15: RAN4 to agree on option 1 to reduce the negative impact to the system performance.   
· 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.   
Proposal 16: RAN4 to agree NOT applying relaxation factor on lower bound of relaxed evaluation period. 
Proposal 17: 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 18: 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 19: The same K values as in FR1 or lower can be chosen for FR2.
Proposal 20: RAN4 to define the P value that should be applied when the UE is allowed to use RLM/BFD measurements relaxation.
Proposal 21: The interaction of Rel-17 RLM/BFD measurements relaxation with Rel-16 WUS (DCP) needs to be addressed.

	R4-2200897
	Nokia, Nokia Shanghai Bell
	Draft CR: 


	R4-2201143
	OPPO
	Proposal 1: If not configured, the criterion may be default to be supported by R17 UE capable of RLM/BFD relaxation feature, whose thresholds can be predefined.
Proposal 2: Not to define any additional low mobility criteria.
Proposal 3: Two options are provided for good serving cell quality criteria for RLM or BFD.
· Option 1: minimum SINR for UE triggering relaxation, e.g., radio link quality >  Qout + X (dB). Use Qout as exit threshold i.e. the UE will exit from relaxation mode when OOS is detected.
· Option 2: SINR 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

	R4-2201406
	ZTE Corporation
	Proposal 1: Have a single capability indicator on whether the UE supports R17 RLM/BFD power saving scheme.
Observation 1: RAN4 specifications don’t usually put restrictions on network behavior.
Proposal 2: Stick to previous agreement that R17 RLM/BFD relaxation could only be done when both good serving cell condition and low mobility criterion are met.
Proposal 3: Do not impose any restriction to the NW behavior in the spec, as this is not technically useful.
Proposal 4: The UE shall exit relaxation mode when the radio link quality of the serving cell is worse than a certain threshold (Thexit = Qout).

	R4-2201611
	Huawei, Hisilicon
	Proposal 1: If good serving cell quality criterion is predefined, an explicit indication is needed to enable RLM/BFD relaxation.
Proposal 2: RAN2 needs to study what the explicit indication means, and two options are considered:
· Option 1: It indicates that the UE starts to perform RLM/BFD relaxation evaluation. Whether UE is allowed to enter RLM/BFD relaxation mode depends on whether to satisfy relaxation criteria.
· Option 2: It indicates that the UE is allowed to enter RLM/BFD relaxation mode. This explicit indication is sent after UE reports on satisfying relaxation criteria.
Proposal 3: If good serving cell quality criterion is configurable, then it is suggested that good serving cell quality criterion is mandatory to be configured for RLM/BFD relaxation
Proposal 4: It is suggested not to introduce an explicit indication to enable RLM/BFD relaxation, since whether to enable RLM/BFD relaxation can depend on whether to configure good serving cell quality criterion.
Proposal 5: It is suggest the Qx used for good serving cell quality criterion for RLM relaxation can be defined as the threshold Qin, and the value of X can be defined as:
· X=0dB, if good serving cell quality criterion is predefined;
· X = {0, 1, 2, …}dB, if good serving cell quality criterion is configurable.
Proposal 6: The threshold used for good serving cell quality criterion for BFD relaxation can be defined as (Qout_LR + YdB) , and the value of Y can be defined as:
· Y = 4dB, if good serving cell quality criterion is predefined;
· Y = {4, 5, 6, …}dB, if good serving cell quality criterion is configurable.
Proposal 7: When UE performs RLM and BFD measurements on the same RS resource(s), UE is allowed to enter relaxation mode when both RLM measurements and BFD measurements satisfy the good serving cell quality criterion.
Proposal 8: For RLM/BFD relaxation evaluation in R17, there is no need to define any additional low mobility criterion.
Proposal 9: It is suggested that UE exits from RLM/BFD relaxation mode when either good cell quality criterion or low mobility criterion (if configured) is not satisfied.
Proposal 10: For good cell quality criterion, two options are suggested to avoid ping-ping effect:
· Option 1: To introduce a hysteresis value between the entering threshold and the exiting threshold
· In legacy mode, the good cell quality criterion is satisfied when the link quality is better than the threshold .
· In relaxation mode, the good cell quality criterion is not satisfied when the link quality is worse than the exiting threshold (=entering threshold - hysteresis).
· Option 2: To introduce a counter of L1 indications that the link quality is better than or worse than the threshold.
· In legacy mode, the good cell quality criterion is satisfied when UE receives multiple L1 indications that the link quality is better than the threshold.
· In relaxation mode, the good cell quality criterion is not satisfied when UE receives multiple L1 indications that the link quality is worse than the threshold.
Proposal 11: In relaxation mode, RLM/BFD evaluation period can be extended by 4 times for FR1 and extended by 2 times for FR2, i.e. K1,FR1,SSB/K1,FR1,CSI-RS=4 and K1,FR2,SSB/K1,FR2,CSI-RS =2.
Proposal 12: The RLM/BFD evaluation period in relaxation mode can be defined as:
	Configuration
	TEvaluate_relax (ms) 

	Max(TDRX, TRS) ≤80ms
	Max(T, Ceil( (Y K)  P N)  Max(TDRX, TRS))

	80ms<Max(TDRX, TRS) ≤160ms
	Max(T, Ceil(Y  P N)  Max(TDRX, TRS))

	Note 1:	TRS is the periodicity of RLM-RS or BFD-RS. TDRX is the DRX cycle length and no longer than 80ms.
Note 2:	The values of P and N are same as the existing definition in legacy mode.
Note 2:	The value of K is define as 4 in FR1 and 2 in FR2.


Proposal 13: The principles of out-of-sync and in-sync indications can be reused for RLM/BFD relaxation on multiple RSs, where
· For entering condition: the radio link quality of any one RS resource is better than the threshold.
For exiting condition: the radio link quality for all the RS resources is worse than the threshold.

	R4-2201612
	Huawei, Hisilicon
	Draft CR: 


	R4-2201867
	Ericsson
	· Proposal #1: UE capability from Rel-16 low mobility criterion is reused for low mobility criterion in Rel-17 UE power saving requirements.
· Proposal #2: Good serving cell quality criterion, which is used for determining whether to apply relaxed RLM/BFD, is not mandatory to be configured by the NW. 
· Proposal #3: Allow an explicit indication from NW to UE to relax the RLM/FD measurements irrespective of the relaxation criteria configuration. 

· Proposal #4: The benefit of having an explicit indication to indicate the good serving cell quality shall be evaluated needs more discussions.  
· Proposal #5: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient.
· Proposal #6: The RRM measurements used for evaluating the low mobility criterion shall fulfill the measurement accuracy requirements.
· Proposal #7: The UE shall not operate RLM/BFD in relaxed mode if any Rx beam changes have occurred during the last N evaluation period.  
· Proposal #8: Low mobility criterion is configured on per-UE basis for relaxed RLM/BFD.
· Proposal #9: Good serving cell quality criterion is configured on per-UE basis for relaxed RLM/BFD.
· Proposal #10: The low mobility criterion for Rel-17 relaxed RLM/BFD operation is defined by RAN4.
· Proposal #11: Offsets X and Y used in good serving cell quality for RLM and BFD are predefined.
· Proposal #12: Offsets X and Y used in good serving cell quality for RLM and BFD are different.
· Proposal #13: The good serving cell quality for RLM is based on Qx = Qout, where X = 15 dB. 
· Proposal #14: The good serving cell quality for BFD is based on radio link quality > Qout_LR + Y (dB), Y = 12 dB.
· Proposal #15: No additional exiting criteria are needed, previous agreements from 98-e-bis and 99-e-bis are sufficient.
· Proposal #16: Relaxation factor is applied to the whole TEvaluate including the lower bound. 
· Proposal #17: Relaxation factors are different for FR2 is smaller than FR1.
· Proposal #18: Relaxation factors can be different for SSB based and CSI-RS based relaxation in FR2. 
· Proposal #19: 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 #20: 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 #21: The legacy behavior for evaluating the serving cell quality and sending out-of-sync indication shall apply also during the relaxed mode.
· Proposal #22: 
· 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 UE 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 can be same as those discussed for good serving cell quality.

	R4-2201868
	Ericsson
	Draft CR: 


	R4-2201962
	MediaTek inc.
	Proposal 1: RAN4 to create a feature for RLM/BFD relaxation in Rel-17 feature table
Proposal 2: RAN4 to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving
Proposal 3: Good serving cell criteria is mandatory configured when network would like to enable RLM/BFD relaxation
Proposal 4: An explicit indication to indicate the good serving cell quality criterion shall be evaluated is needed if good serving cell quality criterion is predefined
Proposal 5: RAN4 does not introduce an additional explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements irrespective of the relaxation criteria configuration
Proposal 6: RAN4 to reuse the RRM measurements accuracy requirements for low mobility evaluation
Proposal 7: RAN4 does not define any additional low mobility criteria in RLM/BFD relaxation
Proposal 8: Low mobility criterion is configured on per-UE basis as legacy design
Proposal 9: Low mobility criterion is determined and discussed in RAN4
Proposal 10: RAN4 to conclude that an offset threshold value SINRoffset to Qout/Qout_LR will be configured to the UE by network to indicate the good serving cell quality criteria
Proposal 11: Good serving cell criteria is configurable by Network. The offset SINR value is selected from a predefined set [[8]dB, [12]dB, [16]dB, [20]dB]
Proposal 12: Offset value Qoffset can be configured for RLM/BFD relaxation separately in different frequency ranges and RS types
Proposal 13: Good serving cell criteria is configured on per-UE basis as legacy design
Proposal 14: Relaxation factor K should also be applied on lower bound of relaxed evaluation period
Proposal 15: Relaxation factors are set to K=4 in FR1 and K=2 in FR2 irrespective of DRX cycle and periodicity of target RS 
Proposal 16: 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.

	R4-2201963
	MediaTek inc.
	Draft CR: 




Open issues summary
Sub-topic 1 UE capability and relaxation applicability  
Issue 1-1: UE feasure and UE capability
Issue 1-1-1: Feature for RLM/BFD relaxation in Rel-17 feature table
· Proposals
· Option 1: RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table
· (CATT, Nokia, ZTE, MTK, Ericsson)
· Recommended WF: Option 1 is agreeable. 

	Company
	Comments

	vivoXXX
	Fine to introduce a UE capability for the whole feature.
However, since support of RLM and support of BFD are different capabilities in R15, we are not sure whether 2 capabilities are needed respectively for the relaxation feature. Therefore, we suggest inform RAN2 with the general principle and ask RAN2 to decide, as follows:
Option 1a: RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table.
       Note: Whether it is one capability for the whole feature or 2 separate capabilities for RLM relaxation and BFD relaxation respectively, can be determined by RAN2.

	Apple
	Support the proposed WF. 

	CMCC
	Support the recommended WF.

	Intel
	Fine with the recommended WF.

	Huawei
	We can agree with option 1.

	MTK
	Support the recommended WF.

	Xiaomi
	Fine with the recommended WF.

	CATT
	Support Recommended WF.

	OPPO
	Support Recommended WF.

	Nokia
	Agree with the recommended WF.




Issue 1-1-2: To introduce UE capability for low mobility criteria evaluation
· Proposals
· Option 1: Yes (MTK)
· Option 2: No (CATT, CMCC, Nokia)
· Option 3: to be discussed in RAN2 (Xiaomi)
· Recommended WF: Discuss the proposal.

	Company
	Comments

	vivoXXX
	No strong view. 

	QC
	Since L3 measurement is mandatorily supported, do not see the need to introduce a UE capability.

	Apple
	Do not see the need. 

	CMCC
	Option 2. Only a general feature for RLM/BFD relaxation is enough. In R16 RRM relaxation, no separate low mobility capability was introduced.

	Intel
	Prefer option 2. 

	MTK
	Prefer option 1. 

The reason to introduce this capability is: allowing UE to estimate UE speed based on its own implementation, not based on the L3 measurement. 

As we mentioned before, UE generally needs to perform channel estimation based on the outcome of mobility detection. This means that as long as the UE can achieve a specific BLER, the mobility estimation results must be accurate enough. It also implies that the performance of mobility detection can be implicit verified through the throughput testing. As long as UE can pass the test case designed for good serving cell quality criterion, we can assume that its mobility detection result is also good enough.

However, L3 measurements remain unchanged as the UE circles around the BS, as shown in the below figure. This capability can provide flexibility and allow UE to judge the UE speed based on it own implementation.
BS
UE




 

	Xiaomi
	Fine with Option2

	CATT
	Support option 2. The general capability in Issue 1-1-1 is enough.

	OPPO
	Fine with Option2

	Nokia
	Option 2. 



Issue 1-2: Relaxation applicability and criterion 
The following proposals are related to Issue 1-2. 
	T-doc number
	Company
	Proposals / Observations

	R4-2200325
	Qualcomm, Inc.
	Observation 1: Without mandating good serving cell criterion to be configured for power saving, UE can be in OOS but still in relaxation mode.
Proposal 1: Configuring good serving cell criterion is mandatory for power saving, i.e., only low mobility criterion configured but good serving cell criterion not configured is an invalid case for power saving.

	R4-2200530
	Intel Corporation
	Proposal 1: The criterion is mandatory to be configured to enable RLM/BFD relaxation.

	R4-2200105
	CATT
	Proposal 1: No need to introduce an UE capability on supporting low mobility criterion in Rel-17 power saving. UE capability for support whole feature can be added. UE capability can be discussed after achieving consensus for other open issues.
Proposal 2: NW has the control whether the criteria are configured or not. If good serving cell quality criterion is not configured, which means UE is not allowed to do the RLM/BFD relaxation.
Proposal 3: We don’t prefer to use an explicit indication for predefined good serving cell quality. If low mobility criterion is not configured, an explicit indication can be used to indicate to UE by NW.
Proposal 4: Allow explicit relaxation indication to the UE in dedicated cases.

	R4-2200258
	Apple
	Proposal 1: It is up to UE’s implementation to evaluate mobility condition when mobility criterion is not configured by the network. 

	R4-2200685
	Xiaomi
	Proposal 1: UE capability for low mobility criteria should be discussed in RAN2.
Proposal 2: The criterion is mandatory to be configured to enable RLM/BFD relaxation, assuming the good serving cell quality criterion is configurable.

	R4-2200806
	CMCC
	Proposal 1: No need to introduce the UE capability on supporting low mobility criterion in Rel-17 power saving.
Proposal 2: The configuration method for low mobility criteria (and good serving cell quality criteria) 
· In the case of network configured good serving cell quality criteria, network should configure good serving cell quality criteria and low mobility criteria simultaneously
· UE is capable of performing RLM/BFD relaxed measurement only if both low mobility criteria and good serving cell quality criteria are fulfilled.
· In the case of predefined good serving cell quality criteria, network should configure the low mobility criteria
· UE can start to evaluate both configured low mobility criteria and predefined good serving cell quality criteria after network configuring the low mobility criteria
Proposal 3: Allow explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements, only in the case of low mobility criteria is not configured.

	R4-2200896
	Nokia, Nokia Shanghai Bell
	Proposal 1: It is up to network to configure the good serving cell quality criterion alone or in combination with other relaxation criteria.
Proposal 2: For the good serving cell quality criterion, an “enable” signaling shall be configured by the network. The UE shall evaluate the good serving cell quality criterion when receiving the “enable” signaling.
Proposal 3: Allow explicit relaxation command from the network when the UE is considered from network perspective to be in low mobility state hence is allowed to relax the RLM/BFD measurements. RRC signalling shall be used for the explicit relaxation command.
Proposal 4: The explicit relaxation command can be used irrespective of the relaxation criteria configuration. It should override the evaluation result of the relaxation criteria if there is any inconsistence between them.
Proposal 5: The UE-based relaxation can be left as UE implementation and nothing needs to be specified in RAN4.
Proposal 6: RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general.

	R4-2201143
	OPPO
	Proposal 1: If not configured, the criterion may be default to be supported by R17 UE capable of RLM/BFD relaxation feature, whose thresholds can be predefined.

	R4-2201406
	ZTE Corporation
	Proposal 1: Have a single capability indicator on whether the UE supports R17 RLM/BFD power saving scheme.
Observation 1: RAN4 specifications don’t usually put restrictions on network behavior.
Proposal 2: Stick to previous agreement that R17 RLM/BFD relaxation could only be done when both good serving cell condition and low mobility criterion are met.
Proposal 3: Do not impose any restriction to the NW behavior in the spec, as this is not technically useful.

	R4-2201611
	Huawei, Hisilicon
	Proposal 1: If good serving cell quality criterion is predefined, an explicit indication is needed to enable RLM/BFD relaxation.
Proposal 2: RAN2 needs to study what the explicit indication means, and two options are considered:
· Option 1: It indicates that the UE starts to perform RLM/BFD relaxation evaluation. Whether UE is allowed to enter RLM/BFD relaxation mode depends on whether to satisfy relaxation criteria.
· Option 2: It indicates that the UE is allowed to enter RLM/BFD relaxation mode. This explicit indication is sent after UE reports on satisfying relaxation criteria.
Proposal 3: If good serving cell quality criterion is configurable, then it is suggested that good serving cell quality criterion is mandatory to be configured for RLM/BFD relaxation
Proposal 4: It is suggested not to introduce an explicit indication to enable RLM/BFD relaxation, since whether to enable RLM/BFD relaxation can depend on whether to configure good serving cell quality criterion.

	R4-2201867
	Ericsson
	· Proposal #2: Good serving cell quality criterion, which is used for determining whether to apply relaxed RLM/BFD, is not mandatory to be configured by the NW. 
· Proposal #3: Allow an explicit indication from NW to UE to relax the RLM/FD measurements irrespective of the relaxation criteria configuration. 
· Proposal #4: The benefit of having an explicit indication to indicate the good serving cell quality shall be evaluated needs more discussions.  

	R4-2201962
	MediaTek inc.
	Proposal 3: Good serving cell criteria is mandatory configured when network would like to enable RLM/BFD relaxation
Proposal 4: An explicit indication to indicate the good serving cell quality criterion shall be evaluated is needed if good serving cell quality criterion is predefined
Proposal 5: RAN4 does not introduce an additional explicit relaxation indication to the UE when it is allowed to relax the RLM/BFD measurements irrespective of the relaxation criteria configuration




Issue 1-2-1: whether the UE is allowed to relax RLM/BFD measurements, irrespective of the relaxation criteria 
· Proposals
· Option 1: Allow an explicit indication from NW to UE to relax the RLM/FD measurements irrespective of the relaxation criteria configuration. 
· (Ericson, Nokia)
· Option 2: No. (Vivo, Huawei)
· Option 2a:  Stick to previous agreement that R17 RLM/BFD relaxation could only be done when both good serving cell condition and low mobility criterion are met. (ZTE)
· Moderator’s understanding on Option 1 is that network can indicate the relaxed requirement shall apply, irrespective the criteria configurations and the evaluation results. 
· Recommended WF: Discuss the proposal. If no consensus, the explicit indication will not be introduced. 

	Company
	Comments

	vivoXXX
	Prefer option2.
By relaxation criteria configuration, network may already have full flexibility in enabling/disabling the RLM/BFD relaxation feature. It is redundant to further specify explicit signaling for relaxation, which can override criteria evaluation.

	 QC
	Option 2.
Based on moderator’s understanding, we don’t see the usage of this explicit indication. UE is unlikely to relax its measurement based only on network indication w/o any measurement done by UE itself. 

	Ericsson
	Just to clarify that option2a is still valid. 
Option 1 is related to whether the NW can explicitly indicate to the UE when UE can apply relaxed RLM/BFD. This can be based on e.g. NW determining low mobility state of the UE. Thus we support option 1.

	Apple
	Option 2 and 2a. When mobility criterion is not configured by the network, it is up to UE implementation on whether UE is in low mobility condition. 
For serving cell condition, UE should perform the hypothetical BLER evaluation. 

	CMCC
	From our view, this explicit indication can be a supplement to relaxation criteria, and it can be configured only under such cases:
1. both relaxation criteria are not configured
2. good serving cell criteria is predefined, and low mobility criteria are not configured
Besides, we are also ok with Option 2a which is clearer.

	Intel
	Option 2 and 2a. similar view as vivo.

	MTK
	No strong view. Option 1 is acceptable as long as Network vendor thinks it is needed.

	CATT
	This issue is related to Issue 1-2-2&1-2-3. What is the usage of the explicit indication? According to Ericsson’s comments, one case is option 2 in Issue 1-2-3, which we supported. It’s better to conclude the issue if the low mobility criterion is NOT configured. Then come back to this issue.

	OPPO
	Option 2 and 2a.

	Nokia
	Option 1.
We share Ericsson’s view. The explicit relaxation command provides additional solution to enable RLM/BFD relaxation to the UE. It can override the evaluation of relaxation criteria if configured.




Issue 1-2-2: Enable the RLM/BFD relaxation feature 
· Proposals
· Option 1: If good serving cell quality criterion is configured, the RLM/BFD relaxation feature is enabled. 
· (Huawei, Intel, Qualcomm, CATT, Xiaomi, MTK, Ericsson, vivo)
· Option 2: If good serving cell quality criterion is predefined, an explicit indication to indicate whether the RLM/BFD relaxation feature is enabled and also the predefined good serving cell quality criterion should be evaluated
· (Huawei, Nokia, MTK)
· Option 3: If both good serving cell quality criterion and low mobility criterion are configured, the RLM/BFD relaxation feature is enabled. (CMCC)
· Option 4: If good serving cell quality criterion is predefined, the RLM/BFD relaxation feature is enabled after network configuring the low mobility criterion. (CMCC)
· Moderator’s note:
· My understanding on Option 2 is if the criterion is predefined, than network may not be able to disable the evaluation of the criteria
· Given the RLM/BFD relaxation feature is enabled, UE needs to further fulfil the relaxation criteria to apply the relaxed requirement.
· Option 1 and Option 2 are not contradictory.
· Recommended WF: 
· RLM/BFD relaxation feature is enabled, provided either if the good serving cell quality criterion is configured or if an explicit indication is indicated as the good serving cell quality criterion is predefined. 
· Note: whether the good serving cell quality criterion is predefined or configurable is depending on issue 3-1-3. 
· Note: Option 1 of Issue 1-1-1 is not precluded. 

	Company
	Comments

	vivoXXX
	Support option 1
For option 3, it is unclear what is the implication to the case when low mobility criterion is configurable but not configured by network. In last meeting it was already agreed that low mobility criterion is not mandatory configured to enable relaxation. We think whether low mobility criterion is mandatory or not is not related to whether cell quality criterion is configurable or pre-defined. In other word, if low mobility is optional for the case cell quality is pre-defined, we do not see any issues if it is also optional for the case cell quality is configurable.

	QC
	We can agree to recommended WF.	

	Ericsson
	We support option 1, but can accept option 2 also. 


	Apple
	Option 1

	CMCC
	We have a question about "enable the feature”, does it only mean UE can do the evaluation? Or does it mean UE can perform relaxation when UE fulfills the configured criterion? 

	Intel
	Fine with recommended WF.

	MTK
	Fine with recommended WF. Basically we support option 1.

	Xiaomi
	Support Option1 and can accept the recommended WF.

	CATT
	Support option 1. Suggest to conclude it after the agreement on whether the good serving cell quality criterion is configured or predefined.

	OPPO
	Fine with recommended WF.

	Nokia
	We can agree to recommended WF if this only discusses good serving cell quality criterion. 

	Vivo3
	We are also OK to the recommended WF.




Issue 1-2-3: Relaxation if the low mobility criterion is NOT configured
· Background: The conclusion in RAN4#101-e [R4-2120313] is the low mobility criteria is optionally to be configured when the relaxation feature is enabled
Issue 1-1-B: whether the low mobility criterion is mandatory to be configured, when network would like to enable RLM/BFD relaxation?
· Conclusion: No. The criterion is NOT mandatory to be configured to enable RLM/BFD relaxation 
Note: UE shall evaluate the low mobility criterion if it is configured.





· Proposals
· Option 1: Relaxed requirements apply, if UE is configured with the good serving cell criterion and the UE has fulfilled. (MTK, Apple, vivo)
· Moderator’s note:
· From network’s perspective, the low mobility criterion can be not configured if the UE has been considered in the low mobility state
· From UE’s perspective, determination of low mobility state is up to UE implementation and no need to be specified in RAN4. 
· Option 2: Introduce an explicit indication form network to indicate UE is in the low mobility state. (CATT)
· Recommended WF: 
· Proponent of Option 2 could clarify that if the explicit in the low mobility state is still necessary, provided the relaxation feature can be disabled by the network as Issue 1-1-2 (e.g. if low mobility is false) and the low mobility state can be considered as true from network’s perspective if the low mobility criterion is not configured.

	Company
	Comments

	vivoXXX
	Support option 1
We prefer to stick to the agreements in last meeting. For option 2, we have the same understanding as moderator. We prefer not to have so many indications for each criterion and also for the whole feature, since this would complicate the discussion.

	QC
	Option 1 is reasonable to us, but we want the same clarification as recommended WF for option 2.

	Ericsson
	We disagree with option 1. If low mobility is not configured, then it clearly means UE shall not apply relaxation. Please note that RAN4 has earlier made an agreement that relaxed RLM/BFD is allowed when:
· Low mobility criterion is met
· Good serving cell quality criterion is met
· DRX condition is met

Otherwise relaxation is not allowed. Therefore option 1 is not agreeable. 

	Apple
	Support option 1. 

	CMCC
	We don’t agree with Option 1. UE can perform relaxed measurement only when UE fulfills both good serving cell criterion and low mobility criterion. We believe the relaxation factor we discussed is also based on this assumption.

	Intel
	Needs more clarification for option 1. For option 1, if low mobility is not configured and if UE is only configured with the good serving cell criterion and fulfilled the criterion, it seems that relaxation will happen. In this case, will UE evaluate the low mobility criteria by itself or not?

	Huawei
	We support option 1a: UE is allowed but not mandatory to apply relaxed requirements when the UE only has fulfilled the good serving cell criterion. UE shall also be allowed not to apply relaxed requirements when the UE only has fulfilled the good serving cell criterion.
“low mobility criterion is not configured” means that whether and how to perform low mobility evaluation is up to UE implementation.

	MTK
	Support option 1.

Reply to Apple: 
our understanding is if low mobility criterion is not configured, then mobility detection is up to UE implementation.

Reply to CMCC and Ericsson:
our understanding is RAN4 agreed low mobility is not NOT mandatory to be configured in last meeting. So what we are discussing is the UE behavior when “only good serving quality criterion is configure and low mobility criterion is not configured.” If Network thinks low mobility criterion is necessary, then Network can configure both.

	CATT
	Do not support option 1. Support option 2 respect to the agreement in last meeting. Option 1 is like that UE can be allowed relaxation when only good serving cell quality criterion is configured and fulfills which is not aligned the previous agreement.

	OPPO
	Option 1 and Option 1a proposed by Huawei are fine.

	Nokia
	Option 1 sounds reasonable. 
In last meeting, we have agreed low mobility criterion may or may not be configured by the network. In case low mobility is not configured, the UE may still perform relaxed measurements if good serving cell quality is configured. That is, relaxation is allowed if either low mobility or good serving cell quality, or both of them are configured. 
About the first bullet in moderator’s note below Option 1, we understood the low mobility criteria being configured or not is fully up to network. It is possible network configures low mobility criteria and overrides it using explicit relaxation command. Probably no need to restrict the network configuration.  




Issue 1-2-4: After UE reports on satisfying relaxation criteria, indication from network to indicate if the relaxed requirement is applied
· Proposals
· Option 1: An explicit indication indicates that the UE is allowed to enter RLM/BFD relaxation mode. This explicit indication is sent after UE reports on satisfying relaxation criteria. (Huawei) 
· Recommended WF: Further discuss the proposal. 
	Company
	Comments

	vivoXXX
	We disagree with option 1.
In RAN4 98-e, the following is captured in R4-2103670.
[image: ]
In RAN4 98-bis-e, the following is capture in R4-2105797.
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Option 1 is contradictory to these agreements. Based on option 1, actually ‘whether relaxation criteria are fulfilled or not’ is determined by network, and UE reports are used as assistant information, similar to the relationship between MR and handover. However, based on previous agreements, network is only to enable/disable this feature, and ‘whether relaxation is applicable or not’ is based on the evaluation of criteria by the UE. 

	QC
	We disagree with option 1. If network already configures the criterions, we don’t understand why additional indication is needed. In fact, we don’t think UE is required to report that it satisfies relaxation criterion.

	Apple
	Do not support option 1. 
If UE evaluate and satisfy the criterions, UE can enter relaxation mode. No need to define UE report and explicit indication from gNB. 

	CMCC
	We don’t see the necessity of the indication reporting. The RLM/BFD relaxation and OOS/IS report is transparent to network originally.

	Intel
	Disagree with option 1. In previous meeting, there is no discussion about UE reporting. If network already configures the criterions, additional indication seems to be redundant.

	MTK
	Do not support option 1. We don’t see the necessity of the indication reporting.


	CATT
	Not necessary for UE reporting.

	Nokia
	Do not support Option 1.
Firstly, it is unclear if the UE reporting is needed or has any benefits. This is now under discussion in RAN2. Additionally, even if UE would report the relaxation criteria is fulfilled, the UE may or may not apply relaxation which is unknown to the network. We don’t think the network indication is needed. 



Issue 1-2-5: Relaxaion in transient 
· Proposals
· Option 1 (vivo): RAN4 further discuss the required UE behaviour if UE experiences some other important state change during the relaxed state, i.e. whether UE is allowed to start/continue relaxation for both RLM/BFD in spCell and BFD in SCell at the next slot after
· Pcell handover, or
· PSCell change, or
· the set of RSs on which UE is required to perform RLM/BFD is changed, or
· the UE-specific CBW or the active BWP of the UE is changed, or
· the intra-band Scell on which UE is required to perform BFD becomes active
· Recommended WF: Further discuss the proposal. 
	Company
	Comments

	vivoXXX
	For Pcell handover, we think relaxation may NOT continue in the new Pcell.
For PSCell change, we think relaxation may NOT continue in the new PSCell, but relaxation can continue in MCG.
If RLM-RS set and/or BFD-RS set have changed, we think relaxation may NOT continue for RLM and/or BFD, respectively, in the corresponding serving cell.
If the UE-specific CBW or the active BWP of the UE is changed, but RLM-RS set and/or BFD-RS set is the same as those in previous BWP, we think relaxation can continue in the corresponding serving cell.
If UE is already in the relaxed mode in the spCell, then we think UE is required to perform BFD also in relaxed mode on intra-band Scells at the next slot after the corresponding Scell become active, i.e. either activated or waked up from dormancy.

	QC
	It is unlikely that UE is in relaxation while also in the state changes listed above.

	Ericsson
	We disagree to option 1.
The relaxation feature is enabled by the NW, and the relaxation criteria are configured by the NW. Therefore it should be possible for the NW to move the UE out of relaxation before these actions are performed. 

	Apple
	When Pcell changes, new RRC configuration to enable relaxation mode should be sent.  

	CMCC
	UE is not allowed to continue
relaxation for RLM PCell after PCell handover
relaxation for RLM PSCell after PSCell change
relaxation for RLM/BFD when the set of RSs on which UE is required to perform RLM/BFD is changed

	vivo
	Some clarification to QC:
We think NW may also send PCell handover or PSCell change command if UE is in relaxed mode. NW may even send PCell HO or PSCell change without UE MR.
Some clarification to Ericsson:
We think the spec needs to be clear on these state transitions. Otherwise, UE implementation can be different.

	Huawei
	For PCell handover and PSCell change, the UE needs to exit relax mode and restart the evaluation for RLM/BFD relaxation.
For BWP switching, UE keep the same state.

	MTK
	UE is not allowed to continue relaxation for Pcell handover, or PSCell change

FFS other scenarios.

	Nokia
	We understood the relaxation evaluation shall be reset or initialized in these cases. We are open to discussion.




Sub-topic 2 Low motility criteria
Background: The agreement in RAN4 101-e meeting:
· 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 are configured by network.
· Thresholds for R16 low mobility criterion and R17 low mobility criterion can be configured separately.
· Intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation.
· FFS: L3 CSI-RS
· FFS support beam-level low mobility criterion at least for UE configured with BFD

Issue 2-1: L3 CSI-RS to be used for Low mobility criteria 
· Proposals
· Option 1: L3 CSI-RS can be used for low mobility criteria evaluation for UEs supports CSI-RS based L3 measurements as well. (CATT, Xiaomi, CMCC)
· Option 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient. (Intel, Nokia, Ericsson)
· Moderator:  Note that R16 low mobility criteria is not based L3 CSI-RS.  
· Recommended WF: Further discuss the proposals 
	Company
	Comments

	vivoXXX
	Technically we prefer option 1. Low mobility criteria can be evaluated using CSI-RS L3 measurement results, since there is no performance degradation to serving cell CSI-RS L3 measurements.	Comment by vivo-Yanliang SUN: Typo fixed.
However, we can also accept option 2.

	QC
	Option 2. We don’t see the benefit of using CSI-RS in addition to SSB. Can supporting companies explain the benefit?

	Ericsson
	The RAN4 previous agreement is to reuse the Rel-16 low mobility criteria, and that is based on SSB. Thus our view is that RAN4 shall maintain the previous agreements. Thus we support option 2. 

	Apple
	Option 2

	CMCC
	Option 1. We think it should not set such limitation about using CSI-RS or SSB based L3 RSRP measurement. 

	Intel
	Support option 2.

	Huawei
	For a serving frequency not configured with SSB based L3 measurements but configured with CSI-RS based L3 measurements, then L3 CSI-RS can be used for low mobility criteria evaluation.
For serving frequency configured with both SSB based L3 measurements and CSI-RS based L3 measurements, L3 SSB is suggested to be used for low mobility criteria evaluation.

	MTK
	Support option 2. L3 CSI-RS RRM measurement is optional. 

	Xiaomi
	We think LS CSI-RS measurements could be used for low mobility evaluation.
Option1 is preferred, but can comprise to Option 2.

	CATT
	Support option 1. R16 is in idle mode. But in R17 connected state, CSI-RS can be used as well.

	OPPO
	Option 2.

	Nokia
	Option 2.



Issue 2-2: Accuracy and delay requirements for low mobility criteria
· Proposals
· Option 1: The RRM measurements used for low mobility evaluation shall fulfil the accuracy requirements defined in TS 38.133 section 10. (Ericsson, vivo, CMCC, MTK, Nokia)
· Option 1a: The intra-frequency L3 RSRP measurement of serving cell based on SSB is derived as the intra-frequency SS-RSRP measured over single SSB, and shall fulfil the measurement requirement in TS 38.133 section 9.2.5.2 and the performance requirement in section 10.1. (Nokia)
· Recommended WF: Option 1 is agreeable. Can Option 1a to be additionally agreed?
	Company
	Comments

	vivoXXX
	Option 1.
Option 1a can be FFS. In our view this is related to additional low mobility criteria.

	QC
	We don’t see why we need 1a if 1 is agreed.

	Ericsson
	Option 1 is agreeable. 

	Apple
	Option 1.  

	CMCC
	Option 1a doesn’t cover CSI-RS based L3 RSRP measurement. We prefer come back to Option 1a after Issue 2-1 is agreed.

	Intel
	Option 1.

	Huawei
	We support option 1.

	MTK
	Option 1.

	CATT
	Option 1 is agreeable.

	OPPO
	Option 1.

	Nokia
	Option 1. 
Here are some further explanation on Option 1a. We’d like to clarify the definition of “L3 RSRP measurement of serving cell”. In RAN4, SS-RSRP is derived on per SSB. However, RAN2 defines “cell measurement result” considering beam consolidation. So we expect to align the understanding of “L3 RSRP of serving cell” i.e. on which SSB it is measured and if beam consolidation is assumed.   
Intra-frequency L3 RSRP measurement of serving cell based on SSB is used for low mobility criteria evaluation.



Issue 2-3: 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)
· Option 1a: The UE shall not operate RLM/BFD in relaxed mode if any Rx beam changes have occurred during the last N evaluation period.  (Ericsson)
· Option 2: Support beam-level low mobility criterion for the case when UE is configured with BFD relaxation. (Vivo)
· Option 2a: Add one clarification in the spec to the low mobility criterion of BFD: ‘UE may also use serving cell SSB L1-RSRP measured within SMTC for low mobility criterion evaluations.’. (Vivo)
· Option 3: Do not introduce additional low mobility criterion besides R16 low mobility criterion for BFD relaxation. Configure and evaluate per UE low mobility criterion. (Qualcomm, Intel, CATT, OPPO, Huawei, MTK)
· Recommended WF: Option 2 is agreeable. 
	Company
	Comments

	vivoXXX
	We prefer option 2 but also OK to option 3.

	QC
	Does moderation mean option 3? It has more support.

	Ericsson
	Option 1 and 2 are related and can be merged. We support option, but we can compromise to option 3. 

	Apple
	Support option 3. 

	CMCC
	Option 3. Besides of low mobility criterion, we also have good serving cell criterion to guarantee UE relaxation behavior. UE can enter relaxation mode only when both low mobility criterion and good serving cell criterion are fulfilled. Therefore, we think no need to introduce additional low mobility criteria. 

	Intel
	Support option 3. If the beam quality degrade, good cell quality criteria can’t be satisfied and UE will quit relaxation mode.

	Huawei
	We support option 3.

	MTK
	Support option 3. Same understanding as Intel.

	Xiaomi
	Support option 3. 

	CATT
	Support option 3. For the specific case such as beam changes with non-low mobility, the good cell quality criterion can guarantee UE will not in relaxation.

	OPPO
	Option 3.

	Nokia
	We prefer Option 1, and may compromise to apply Option 1 to BFD only.  
To Ericsson, in Option 1a, we understood it is NOT intended to use “Rx beam change” which may be UE autonomous behaviour. Instead, it refers to “serving cell change”, does it? 
For Option 2, could companies clarify what is “beam level low mobility criteria”? Is it still based on RSRP variation or relevant to beam change?  



Issue 2-4: Low mobility criteria configuration type
· Proposals
· Option 1: Low mobility criterion is configured on per-UE basis. (Vivo, MTK, CMCC, CATT, Xiaomi, Ericsson)
· Recommended WF: Option 1 is agreeable. 
	Company
	Comments

	vivoXXX
	Support recommended WF.

	QC
	We support option 1 with the additional signaling support: The serving cell L3 measurement is configured by the network and the measurement can be possibly on multiple serving cells. Therefore, option 1 is feasible only if:
Network needs to configure the specific SSB to be measured for the per-UE low mobility criterion evaluation.

	Ericsson
	 Recommended WF is agreeable. 

	Apple
	Do not think UE specific is needed. Previous agreement is to reuse R16 low mobility as baseline. Cell specific signaling should be the starting point. 

	CMCC
	Support the recommended WF.

	Vivo2
	To Apple:
We think the issue discussed here is to discuss per-UE or per-CC here. Moreover, cell specific signaling is already precluded by RAN2.

	Intel
	Fine with Recommended WF

	Huawei
	We can agree with option 1.
It is related to how to design the signaling for low mobility criterion. “per-UE bias” means that dedicated signaling can be used for low mobility criterion.

	MTK
	Support recommended WF. Per-CC basis would complicate the UE design a lot.

	Xiaomi
	Option 1.

	CATT
	Option 1 is agreeable.

	OPPO
	Option 1. Per UE is fine.

	Nokia
	Agree with the recommended WF in principle. But should this be discussed in RAN2? 



Issue 2-5: RAN4 or RAN2 to define the low mobility criteria
· Proposals
· Option 1: continue the discussion and define the low mobility criteria in RAN4. (MTK, Ericsson, CATT, CMCC)
· Option 2: Low mobility criterion is preferred to be further discussed in RAN2. (Vivo)
· Recommended WF: Option 1 is agreeable. 
	Company
	Comments

	vivoXXX
	Fine with recommended WF.

	Ericsson
	 Recommended WF is agreeable. 

	CMCC
	Support the recommended WF

	Intel
	OK with recommended WF.

	Huawei
	RAN4 can continue the discussion but define the low mobility criterion in RAN2 spec.

	MTK
	Fine with recommended WF.

	Xiaomi
	Fine with recommended WF.

	CATT
	Support the Recommended WF.

	OPPO
	Support the Recommended WF.

	Nokia
	Agree with the recommended WF.



Issue 2-6: L3 filtering for intra-frequency L3 RSRP measurement of serving cell is used for low mobility criterion
· [bookmark: _Hlk92999259]Proposals
· Option 1: L3 filtering shall not be applied when the intra-frequency L3 RSRP measurement of serving cell is used for low mobility relaxation evaluation for RLM/BFD. (Nokia)
· Recommended WF: Discuss the proposal. 
	Company
	Comments

	XXXvivo
	OK with the proposal.

	QC
	L3 filter is still needed to reduce short term fading induced variation.

	Ericsson
	We disagree to option 1. L3 filtering is typically used in the NW. If L3 measurements are not filtered, then this may cause issues for the exiting procedures and events that are using those L3 measurements (serving cell measurements). 

	CMCC
	We think L3 filtering is still needed.

	Intel
	Prefer that L3 filtering is considered.

	Huawei
	Since low mobility criterion is based on L3 measurements, L3 filtering needs to be applied.

	MTK
	L3 filtering is needed; otherwise, the RSRP variation would become too large.

	Xiaomi
	Prefer to consider L3 filtering.

	CATT
	L3 filtering is used as regular

	OPPO
	L3 filtering is allowed.

	Nokia
	Option 1.
We’d like to clarify the L3 filter herein refers to the filtering configured by RRC. In RAN4, the L3 measurements in section 9 are after L1 filtering up to UE implementation, hence the accuracy requirements are defined assuming e.g. 5 samples filtering which does not count L3 filtering. Below is cited from TS 38.133 how we addresses L3 filtering. So here we propose applying the same principle to L3 RSRP measurements when evaluating the low mobility criteria, otherwise the measurement requirements may not apply. 
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify intra with index_CCA or T identify intra without index_CCA defined in clause 9.2A.5.1 or clause 9.2A.6.2. When L3 filtering is used an additional delay can be expected.



Sub-topic 3 Good serving cell quality criteria
Issue 3-1: Good serving cell quality criteria for RLM
Background: 
The agreement in RAN4 101-e meeting:
· The good serving cell quality criteria for RLM is based on an offset X dB and Qx, while Qx is derived from PDCCH transmission parameters.   
· Option 1: Qx = Qout. 
· Option 2: Qx = Qin
Proposals 
· Option 1: Qx = Qout. (Ericsson, Intel, CMCC, CATT, Vivo, MTK, Xiaomi, OPPO)
· Option 1a: X is predefined (Ericsson, Intel, OPPO)
· where X=15dB (Ericson) or X= 10 dB (Intel)
· Option 1b: X is configurable (CMCC, CATT, Vivo, MTK, Xiaomi)
· where X>= 8dB (CMCC) or X>=3 dB (CATT)
· [8dB, 12dB, 16dB, 20dB] (MTK)
· Option 2: Qx = Qin (QC, CATT, Nokia, Huawei, Apple)
· Option 2a: X is predefined as 0dB  (QC, CATT, Nokia, Huawei, Apple)
· Option 2b: X is configurable (Huawei, CATT)
· X = {0, 1, 2, …}dB (Huawei)
Moderator’s observation: 
· Option 1 got slightly more supports. It can be observed from R15 RLM test case, Qin is 8.5 dB higher than Qout (-10dB vs. -1.5dB), thus it suggests if Qout to be used as the link quality reference then the X should not be less than 8 dB. 
· It can be observed that if the values of Option 2 are raised by 8dB, then the values of X are not far.
· If X is predefined (QC, Nokia, Apple, Ericson, Intel, Huawei, CATT)   
· X= 15dB (Ericson) or
· X= 10dB (Intel) or
· X=  8dB (QC, CATT, Nokia, Huawei, Apple)
· If X is configurable (CMCC, CATT, Vivo, MTK, Xiaomi, Huawei, CATT)
· X = {8, 12, 16, 20}dB (MTK) or
· X = {8, 9, 10, …}dB (Huawei)

Recommended WF: 
· If Qout to be used as the link quality reference, then the X should not be less than [8] dB. 
· FFS discuss in the 1st round about the pros and cons for the followings 
· Issue 3-1-1: The minimum value of X dB should be 8 dB or higher? Similar, if Qin to be used as the link quality reference, the minimum value of X dB should be 0 dB or higher? Please take the simulation result of delta SINR in RAN4#98-bis-e in to account. 
· Issue 3-1-2: take Qin or Qout as the link quality reference threshold
· Issue 3-1-3: X should be predefined or configurable
· Suggestions for the compromised solution are welcome.

	Company
	Comments

	XXXvivo
	If Qout to be used as the link quality reference, then the X should not be less than [8] dB.
[vivo] Support the recommended WF.
Issue 3-1-1: The minimum value of X dB should be 8 dB or higher?
[vivo] Yes
Issue 3-1-2: take Qin or Qout as the link quality reference threshold
[vivo] We prefer to use Qout for RLM. 
Issue 3-1-3: X should be predefined or configurable
[vivo] X should be configurable. In our view, the simplest way for enabling this feature is by configuring the corresponding threshold for cell quality criterion. Moreover, we think at least for BFD, different thresholds should be configured for different bands, since the fluctuation of interference level can be different in each band. If Y is configurable, X for RLM should also be configurable. The fluctuation of interference level can also be different between PCell and PSCell.

	QC
	For option 1, since it is network configured, we don’t understand why a lower bound in the spec is needed. Note that supporting Qin is not equivalent to Qout + 8.5dB, since 8.5dB is derived in a certain channel condition. However, for pre-defined Qout + x dB, we can accept x = 8.5dB from the R15 Qin and Qout test reference value.

	Ericsson
	If Qout is used as the link quality reference, t
· Issue 3-1-1: The minimum value of X dB should be 8 dB or higher? Similar, if Qin to be used as the link quality reference, the minimum value of X dB should be 0 dB or higher? Please take the simulation result of delta SINR in RAN4#98-bis-e in to account. 
Our view is that X should be higher than 8 dB. In existing performance requirements, Qout is triggered at -10 dB. Setting X= 15 dB gives a difference between Qout and Qin around 10dB and this includes some additional margin.

· Issue 3-1-2: take Qin or Qout as the link quality reference threshold
We support taking Qout as the link quality reference threshold. 

· Issue 3-1-3: X should be predefined or configurable
We support having the X value as predefined, this is a simplest solution. 


	Apple
	Issue 3-1-1: The proposal here is to ensure the link quality is no worse than Qin. Therefore we do not see why not use Qin directly as reference. 
Issue 3-1-2: Prefer to take Qin as reference. 
Issue 3-1-3: Predefined as default value, and configuration can change it as needed. Similar to current RLM specification.   

	CMCC
	Issue 3-1-1:
If Qout is adopted, we think 8dB can be a starting point of the minimum value. If Qin is adopted, we think 0dB can be a starting point of the minimum value.
Issue 3-1-2:
Qout is slightly preferred, the logic can keep consistent between RLM and BFD.
Issue 3-1-3:
We prefer configurable X.

	Intel
	Issue 3-1-1: The minimum value of X dB should be 8 dB or higher?
Yes. Higher than 8dB if Qout as the reference.
Issue 3-1-2: take Qin or Qout as the link quality reference threshold
Support taking Qout as the link quality reference threshold.
Issue 3-1-3: X should be predefined or configurable
Prefer predefined. NW can also change it by configuration.

	Huawei
	Issue 3-1-1/2: Our preference is to take Qin as the reference, and the value of X shall be no less than 0dB. 
Issue 3-1-3: Our preference is that X can be configurable.

	MTK
	If Qout to be used as the link quality reference, then the X should not be less than [8] dB.
 Support the recommended WF.
Issue 3-1-1: The minimum value of X dB should be 8 dB or higher?
 Yes
Issue 3-1-2: take Qin or Qout as the link quality reference threshold
 We prefer to use Qout, but Qin is also fine as long as companies can reach consensus. 
Issue 3-1-3: X should be predefined or configurable
We prefer configurable. Based on our SLS evaluation results, the suitable offset value might vary with the scenario. It is very hard to specify the offset values in the core part spec case by case. The best way to solve this issue is to introduce a predefined set in advance. 

	Xiaomi
	Issue 3-1-1: The minimum value of X dB should be 8 dB or higher?
Fine.
Issue 3-1-2: take Qin or Qout as the link quality reference threshold
Prefer Qout to keep consistent between RLM and BFD.
Issue 3-1-3: X should be predefined or configurable
Prefer configurable. 

	CATT
	Issue 3-1-1&Issue 3-1-2: The +[X] dB higher than Qout is to make sure the channel condition is good enough, But 8 dB is just the example from R15 test case, cannot understand using is as the lower bound. If looking into the previous simulation results summary in R15 discussion from all companies, there is no reason for 8 dB for the lower bound. Option 1 with margin and Option 2 are the same.
Issue 3-1-3: prefer to be configurable. 

	OPPO
	Issue 3-1-1:
If Qout is adopted, X≥8dB is fine. If Qin is adopted, X≥0dB 
Issue 3-1-2:
Qout is slightly preferred.
Issue 3-1-3:
Either predefined or configurable X is fine.

	Nokia
	We share Apple’s comments.
If the motivation of Issue 3-1-1 is to ensure the channel quality is no less than Qin, it is straightforward to use Qin directly. Any special reason to use Qout? 
Issue 3-1-2: We prefer using Qin as threshold.
Issue 3-1-3: X shall be pre-defined.  




Issue 3-2: 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).  (CATT, vivo, Xiaomi, Ericsson, Huawei, Intel, vivo, CMCC, MTK)
· Option 1a: Y is predefined (Ericsson, Huawei, Intel)
· Y=12dB (Ericson) or Y = 10dB (Intel) or Y= 4 dB (Huawei)
· Option 1b: Y is configurable (vivo, CMCC, Huawei, MTK)
· Y>= 8dB (CMCC) 
· Y = {4, 5, 6, …}dB (Huawei)
· Y = [8dB, 12dB, 16dB, 20dB] (MTK)
· Option 2a: radio link quality >  Qin  (dB). (QC, Apple)
· Option 2b: radio link quality >  Qin_LR + Y (dB). (Nokia)
Moderator’s observation: 
· Qin_LR (in Option 2b) 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. 
· Option 1 got more supports. It can be observed from R15 RLM test case, Qin is 4.5 dB higher than Qout_LR (-6 dB vs. -1.5dB), thus it suggests if Qout_LR to be used as the link quality reference then the X should not be less than 4 dB. 
· It can be observed that if the values of Option 2a are raised by 4dB, then the values of Y are not far.
· If X is predefined (QC, Apple, Ericson, Intel, Huawei)   
· Y= 12dB (Ericson) or
· Y= 10dB (Intel) or
· Y=  4dB (QC, Apple)
· If X is configurable (vivo, CMCC, MTK, Huawei)
· Y = {8, 12, 16, 20}dB (MTK) or
· Y = {4, 5, 6, …}dB (Huawei)

Recommended WF: 
· If Qout_LR to be used as the link quality reference, then the Y should not be less than [4] dB. 
· FFS discuss in the 1st round about the pros and cons for the followings 
· Issue 3-2-1: The minimum value of Y dB should be 4 dB or higher? Similar, if Qin to be used as the link quality reference, the minimum value of Y dB should be 0 dB or higher? Please take the simulation result of delta SINR in RAN4#98-bis-e into account. 
· Issue 3-2-3: take Qin or Qout_LR as the link quality reference threshold
· Y is predefined or configurable will follow the outcome of issue 3-1-3. 

	Company
	Comments

	vivoXXX
	If Qout_LR to be used as the link quality reference, then the Y should not be less than [4] dB.
[vivo] Support the recommended WF.
Issue 3-2-1: The minimum value of Y dB should be 4 dB or higher? 
 [vivo] Yes
Issue 3-2-3: take Qin or Qout_LR as the link quality reference threshold
[vivo] We prefer to use Qout_LR for BFD.

	QC
	For option 1, since it is network configured, we don’t understand why a lower bound in the spec is needed. Note that supporting Qin is not equivalent to Qout + 4.5dB, since 4.5dB is derived in a certain channel condition. However, for pre-defined Qout_LR + x dB, we can accept x = 4dB from the R15 Qin and Qout test reference value.

	Ericsson
	Issue 3-2-1: 
Y should be higher.
In existing performance requirements, it is designed BFD is triggered at -7 dB. A reasonable value for Y is 12 dB, this gives a difference between Qout and Qin around 10dB and additional margin. 
Issue 3-2-3: 
We support using Qout_LR as the link quality reference threshold.

	Apple
	From UE power saving point of view, if only RLM is relaxed while UE perform normal BFD evaluation, there is no UE power saving gain. 
Therefore, although BFD and RLM triggering has different threshold in R15/16 requirement, we do not see the value of setting different relaxation threshold for RLM/BFD separately from UE power saving benefit point of view. 
So we propose the have Qin as threshold for both RLM and BFD. 

	CMCC
	We prefer to further investigate the value of Y.
We prefer use Qout_LR, since Qin is used in RLM procedure.

	Intel
	Issue 3-2-1: The minimum value of Y dB should be 4 dB or higher? 
Yes, higher than 4dB if Qout_LR as reference.
Issue 3-2-3: take Qin or Qout_LR as the link quality reference threshold
Both are fine. 

	Huawei
	Issue 3-2-1/2: We prefer to take Qin as the reference, and the value of Y shall be no less than 0dB.

	MTK
	If Qout_LR to be used as the link quality reference, then the Y should not be less than [4] dB.
Support the recommended WF.
Issue 3-2-1: The minimum value of Y dB should be 4 dB or higher? 
Yes
Issue 3-2-3: take Qin or Qout_LR as the link quality reference threshold
We prefer to use Qout_LR for BFD, but Qin_LR is also fine as long as companies can reach consensus. 


	Xiaomi
	Issue 3-2-1: The minimum value of Y dB should be 4 dB or higher?
Fine
Issue 3-2-3: take Qin or Qout_LR as the link quality reference threshold
Prefer Qout_LR

	CATT
	Issue 3-2-1&Issue 3-2-2: because Qin_LR and Qout_LR are different for SINR and RSRP. Fine to use Qout_LR +Y. 
Issue 3-3-3: prefer to be configurable. 

	OPPO
	Issue 3-2-1: The minimum value of Y dB should be 4 dB or higher?
Fine with Y≥4
Issue 3-2-3: take Qin or Qout_LR as the link quality reference threshold
Prefer Qout_LR

	Nokia
	We can compromise to Option 1 or Option 2a. 
About Option 2a, we are open to discuss if RLM/BFD relaxation is allowed separately. 




Issue 3-3: 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. (CATT, Xiaomi, CMCC, Ericsson, MTK, vivo)
· Option 1a: Offset value Qoffset can be configured for RLM/BFD relaxation separately in different frequency ranges and RS types (MTK)
· Option 2: unified offsets are used. (Intel)
· Recommended WF: Suggest to discuss the offsets in the issue 3-1 and 3-2. 


Issue 3-4: Cell quality criteria configuration type
· Background: Company suggests to discuss whether cell quality criterion is configured on per-cell basis or per-UE basis. (Vivo)
· Proposals
· Option 1: Cell quality criterion is a per-serving cell configuration in dedicated signaling, and UE can make RLM/BFD relaxation decisions separately for each configured CC/band according to the configured cell quality thresholds. (Vivo)
· Option 2: per-UE basis (MTK, CMCC, Ericsson)
· Recommended WF: Is Option 2 agreeable?
	Company
	Comments

	vivoXXX
	We prefer option 1.
We think fluctuation of interference level can be different for each serving cell. That is why X and Y are preferred to be configurable. Such statistic information can be obtained from network point of view. We think this issue can be further discussed after RAN4 concludes whether cell quality criterion is configurable or not.

	QC
	The decision for inter-band CA should be done separately, and intra-band is jointly, according to the previous agreements. However, the threshold can be the same across the carriers, since we don’t see the necessity for different thresholds for different carriers.

	Ericsson
	Given that RLM/BFD relaxation are perfomred in CONNECTED mode, having the criteria configured per UE is preferred as NW can adapt those based on individual UE conditions. 

	Apple
	Per cell or cell group basis. 
 

	CMCC
	Based on our understanding, the cell quality criterion is configured on per-UE basis, which means one UE is configured with one set of thresholds (X and Y).
UE makes RLM/BFD relaxation decisions separately for each configured CC/band according to the quality of RSs(Qout) and this configured threshold. 

	Intel
	Prefer option 2. It’s more flexible if configured per UE basis.

	Huawei
	We support option 2. Same view for low mobility criterion.

	MTK
	Prefer option 2. Our understanding is only one cell (e.g. PCell) is the most important cell to be applied to determine whether the relaxation is allowed. 

	Xiaomi
	Support Option 2, and share the view with CMCC.

	CATT
	Prefer option 2.

	OPPO
	Agree that option 2 can provide more flexibility for UE, though the evaluation is based on cell/frequency layer level.

	Nokia
	Option 2 is agreeable to us, though this shall be discussed more in RAN2.

	Vivo3
	Some clarifications to the difference of per-serving_cell/per-UE basis.
The issue discussed here is mainly for UE configured with CA/DC. 
If it is configured as per-UE basis, then the threshold is configured only in one CC, and applicable to all the CCs
If it is configured as per-servingcell, then the threshold is configured in each CC.
Based on comments from companies, we see some companies are still discussing whether it is configured in broadcast signaling or dedicated signaling.
However, provided majority is option 2, we propose a compromised option to move forward: per-CG basis.
Hope companies can align understanding to the issue, and continue further discussion in the 2nd round.




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 upon link quality
Proposals
· [bookmark: _Hlk93002792]Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  (Ericsson, vivo)
· Option 2: Set exit threshold as entering threshold with a hysteresis value. (CMCC, Xiaomi, Huawei)
· SINRexit = entering threshold – hysteresis of Z dB (Huawei)
· Option 2a: where Z is in the range of (0, X) and can be configured by network (CMCC)
· Option 3: Set exit threshold as Qout, i.e., exit relaxation mode when OOS is detected (Qualcomm, Nokia, Apple, ZTE)
· Option 3a: N310 starts to count, i.e., serving cell quality is worse than Qout and UE indicates OOS during relaxation mode (Apple)
· Option 3b: same entering and exiting relaxation criterion should be used for RLM and BFD relaxation.  (Apple)
· Option 4: To introduce a counter of L1 indications that the link quality is better than or worse than the threshold. (Huawei)
· In legacy mode, the good cell quality criterion is satisfied when UE receives multiple L1 indications that the link quality is better than the threshold.
· In relaxation mode, the good cell quality criterion is not satisfied when UE receives multiple L1 indications that the link quality is worse than the threshold.
· Option 5: when either good cell quality criterion or low mobility criterion (if configured) is not satisfied. (Huawei) 

Moderator’s observation: 
· No additional exit criterion for low mobility was agreed in the last meeting, and companies would like to clarify the exit criterion upon serving cell quality. 
· According to the proposals in Issue 3-1 and 3-2, the good serving cell quality criterion is very likely at least 4 or 8 dB higher than the Qout_LR /Qout . Thus, Option 3 (Qout) does provide a hysteresis value as described in Option 2.  However, clarification for BFD is needed for Option 3, should the exit threshold to be Qout or Qout_LR? Should the same exit threshold to be used for both RLM and BFD? 

Recommended WF: Further discussed the following options. 
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  
· Option 2: set exit threshold as entering threshold with a hysteresis value. 
· SINRexit = entering threshold – hysteresis of Z dB. 
· Option 3-1: set exit threshold as Qout for RLM and Qout_LR for BFD.
· Option 3-2: set exit threshold as Qout for both RLM and BFD
· Option 3-3: set exit threshold as Qout_LR for both RLM and BFD
· Option 4: To introduce a counter of L1 indications that the link quality is better than or worse than the threshold.

	Company
	Comments

	vivoXXX
	Regarding options in the recommended WF:
We support option 3-1. 
For the case that BFD relaxation is not enabled, UE uses Qout for exiting threshold if RLM relaxation is enabled, and UE is allowed to relax RLM only before any O-O-S is identified. 
For the case that BFD relaxation is enabled in the serving cell, UE uses Qout_LR as exiting threshold for the corresponding serving cell.

	QC
	Option 1 and 3-1 are both good for us

	Ericsson
	Part of option 3-1 and option 3-2 are already covered in following agreement:
· 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).
We don’t think any additional criteria are needed really.

	Apple
	Option 3-2. Comparing to early agreement, 3-1 and 3-2 narrow it from “certain number of out-of-sync indication” to 1. 
We do not see UE power saving benefit to relax RLM while performing BFD measurement normally. Therefore, same entering and exiting criterion should be used so UE can sleep longer to achieve power saving benefit.  

	CMCC
	We prefer Option 2. By using a hysteresis value, UE can exit relaxation before reporting OOS/BeamFailureIndication with high probability, which can further reduce the RLF/BFD triggering latency.

	Intel
	Prefer Option2 which can reduce RLF/BFD latency. We can compromise to option 3-1 for power saving purpose.

	Huawei
	Option 2 and option 4 are suggested to avoid UE changes between legacy mode and relax mode within a short period.

	MTK
	Support option 1 and 3.

	Xiaomi
	Prefer Option 2, and can comprise to Option 3-1

	CATT
	Support option 1. If Qout is used as the exit condition, UE met the condition which the entering condition is not met before Qout.

	OPPO
	Option 3-1

	Nokia
	Option 3-1. 
We think Option 3-1 aligns with the previous agreements cited by E/// by setting the number of OoS indication to 1. It would be good to converge on the detailed exit criterion. 




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, Apple)
Moderator’s observation: 
· According to the analysis form R4-2200996 (Nokia), the lower bound T set currently to 200 ms and because of the max function, it plays a role only if the TDRX / TRLM-RS/BFD-RS is set to a value below 6.7 ms (when applying K = 2)

Recommended WF: would Option 3 to be a compromised solution? 
· Option 3: 
· The lower bound of relaxed evaluation period is NOT relaxed by K, if K > 2 is applying.
· The lower bound of relaxed evaluation period is relaxed by K, if K <=2 and K>1 is applying.

	Company
	Comments

	vivoXXX
	OK with recommended WF.

	QC
	We don’t think the lower bound should be relaxed, since if Y*X*max(DRx, T_RS) <= current lower bound (X is current scaling factor), UE can skip measurements as designed by applying relaxation factor Y even under current requirement. Therefore, we don’t see the need to further relax the measurement when it is already looser than Y*X*max(DRx, T_RS), and UE can at least skip Y-1 measurement out of Y measurement occasions.

	Ericsson
	We are fine with the recommend WF. 

	Apple 
	Do not really see the reason to relax the lower bound. 
On the proposed WF, current proposal on the table for K are all integer. The proposal of 1<K<=2 means K=2 or non-integer K is proposed here? 

	CMCC
	The 200ms will be selected when 200ms > relaxed evaluation period.
Since 200ms have already larger than the relaxed evaluation period, we don’t see the necessity of relaxed this lower bound.

	Intel
	Fine with the recommend WF.

	Huawei
	Option 3 is fine for us.

	MTK
	Fine with the recommend WF.

	Xiaomi
	Fine with the recommend WF.

	OPPO
	Option 3 could be good compromise.

	Nokia
	Fine with the recommended WF.




Issue 5-2: relaxation factors
Background: Agreement in RAN4#100e: 
· The relaxation factor for FR1: 
· TRS is the periodicity of SSB for the case of SSB based, and the periodicity of CSI-RS for the case of CSI-RS based.
· [bookmark: _Hlk87456476]K0, FR1 =1 for 80 ms < MAX(TDRX, TRS) ≤ 160 ms. 
· K1, FR1=[2, 3 or 4] for 40 ms < MAX(TDRX, TRS) ≤ 80 ms
· K2, FR1=[2, 3, or 4] for MAX(TDRX, TRS) ≤ 40 ms
· FFS select between [2,3,4]
· The relaxation factor for FR2 SSB:
· K0, FR2, SSB = 1 for [80] ms < MAX(TDRX, TSSB) ≤ 160 ms 
· K1, FR2, SSB= [1.5 or 2] for MAX(TDRX, TSSB) ≤ [80] ms for SSB based relaxation.
· The relaxation factor for FR2 CSI-RS:
· K0, FR2, CSI-RS =1 for 80 ms < MAX(TDRX, TCSI-RS) ≤ 160 ms 
· K1, FR2, CSI-RS = 2 for MAX(TDRX, TCSI-RS) ≤ 80 ms for CSI-RS based relaxation.

Proposals: The following proposals are related to Issue 5-2. 
	T-doc number
	Company
	Proposals / Observations

	R4-2200325
	Qualcomm, Inc.
	Proposal 6: Reference procedure to derive relaxation factor:
4. RAN4 defines the ratio x between the additional RLF/BFR delay and the total RLF/BFR delay
5. Derive the (preliminary) scaling factor by: 
[total RLF/BFR declaration delay in relaxation mode] = (1+x) * [legacy total RLF/BFR declaration delay]
6. Derive the final scaling factor by: Y = max (2,floor(Y’))
Proposal 7: Define relaxation factor for FR1 as the following:
· RLM relaxation:
	RLM: MAX(TDRX, TRS) ≤ 40ms (K1)

	N310\T310
	<=320ms
	320~1280ms
	>=1280ms

	<8
	2
	3
	4

	>=8
	3
	3
	4



	RLM: 40ms < MAX(TDRX, TRS) <= 80ms (K2)

	N310\T310
	<=320ms
	320~1280ms
	>=1280ms

	<8
	2
	2
	3

	>=8
	2
	3
	3



· BFD relaxation: when beamFailureInstanceMaxCount >=8, use K = 3, otherwise, K = 2, no need to distinguish between 
· The unified relaxation factor for RLM and BFD evaluation can be the smaller of the two as derived above.

	R4-2200105
	CATT
	Proposal 14: For FR1, the scaling factor can be 2 and 4 if max(TDRX, TRS) ≤80ms. For FR2, the scaling factor can be 2 if max(TDRX, TRS) ≤80ms.

	R4-2200258
	Apple
	Proposal 6: Different scaling factor based on DRX cycle for FR1 and FR2 respectively.

	R4-2200600
	vivo
	Proposal 14  In FR1 RLM/BFD relaxation, adopt relaxation factor as K1, FR1=2, and K2, FR1=3.
Proposal 15  In FR2 SSB-based RLM/BFD relaxation, adopt relaxation factor as K1, FR2, SSB=1.5.

	R4-2200896
	Nokia, Nokia Shanghai Bell
	Proposal 17: 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 18: 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 19: The same K values as in FR1 or lower can be chosen for FR2.

	R4-2201611
	Huawei, Hisilicon
	Proposal 11: In relaxation mode, RLM/BFD evaluation period can be extended by 4 times for FR1 and extended by 2 times for FR2, i.e. K1,FR1,SSB/K1,FR1,CSI-RS=4 and K1,FR2,SSB/K1,FR2,CSI-RS =2.
Proposal 12: The RLM/BFD evaluation period in relaxation mode can be defined as:
	Configuration
	TEvaluate_relax (ms) 

	Max(TDRX, TRS) ≤80ms
	Max(T, Ceil( (Y K)  P N)  Max(TDRX, TRS))

	80ms<Max(TDRX, TRS) ≤160ms
	Max(T, Ceil(Y  P N)  Max(TDRX, TRS))

	Note 1:	TRS is the periodicity of RLM-RS or BFD-RS. TDRX is the DRX cycle length and no longer than 80ms.
Note 2:	The values of P and N are same as the existing definition in legacy mode.
Note 2:	The value of K is define as 4 in FR1 and 2 in FR2.




	R4-2201867
	Ericsson
	· Proposal #17: Relaxation factors are different for FR2 is smaller than FR1.
· Proposal #18: Relaxation factors can be different for SSB based and CSI-RS based relaxation in FR2. 
· Proposal #19: 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 #20: 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.

	R4-2201962
	MediaTek inc.
	Proposal 15: Relaxation factors are set to K=4 in FR1 and K=2 in FR2 irrespective of DRX cycle and periodicity of target RS 




Moderator’s observation: 
· Need to conclude K1, FR1=[2, 3, or 4], K2, FR1=[2, 3, or 4], K1, FR2, SSB= [1.5 or 2]
· Need to confirm no relaxation for SSB based RLM/BFD in FR2 if DRX cycle > 80 ms, 
· i.e. to confirm  K0, FR2, SSB = 1 for [80]  ms < MAX(TDRX, TSSB) ≤ 160 ms
· The relaxation factor for FR2 CSI-RS have been agreed, no need to discuss. 

Recommended WF: Please provide comments on the following issues. 
· Issue 5-2-1: Agree on “K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms”, by removing the []? 
· Issue 5-2-2: Is a relaxation factor K=4 deemed safe in FR1? I.e., K1, FR1= K2, FR1= 4.
· Issue 5-2-3: Is a relaxation factor K=2 deemed safe in FR2? I.e., K1, FR2, SSB= 2.
· Issue 5-2-4: should the relaxation factors to be differentiated according to N310 and T310, as proposed by R4-2200325?
	Company
	Comments

	vivoXXX
	Issue 5-2-1: Agree on “K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms”, by removing the []?
[vivo] Yes
Issue 5-2-2: Is a relaxation factor K=4 deemed safe in FR1? I.e., K1, FR1= K2, FR1= 4.
[vivo] We prefer K=3 but OK to K=4. Note that in this case the relaxed OOS evaluation period for DRX = 80ms in relaxed mode is even longer than the DRX=160ms case.
Issue 5-2-3: Is a relaxation factor K=2 deemed safe in FR2? I.e., K1, FR2, SSB= 2.
[vivo] We prefer K=1.5, but OK to K=2.
Issue 5-2-4: should the relaxation factors to be differentiated according to N310 and T310, as proposed by R4-2200325?
[vivo] No. From conformance requirement point of view, we do not see the necessity to have this. Note that the proposal is only for FR1 but not for FR2. 

	QC
	Issue 5-2-1: Support moderator recommendation
Issue 5-2-2: We still think it depends on T310 and N310. E.g., when T310 = 320ms and N310 = 1 and DRx = 40ms, the total relaxed RLF delay becomes almost 3 times of the original RLM delay; however, when T310 = 1280ms and N310 = 1, the relaxed delay is less than 2 times of the original. Extending RLF delay by 3 times is not ideal for maintaining connectivity perspective.  
This explanation also address Vivo’s comment on 5-2-4: the necessity of taking T310 and N310 into consideration is due to the different impact on total RLF/BFD delay when the parameters are configured differently.
Issue 5-2-3: We support K=2 for FR2.
Issue 5-2-4: If the original proposal from R4-2200325 is too complicate, we can consider this compromised proposal in which we drop the K = 3 part and replaced with K = 2:
FR1 RLM SSB: (consider only DRx <= 80ms)
K = 2 when DRx > 40ms *or* T310 <= 640ms; K = 4 when DRx <= 40ms *and * T310>640ms, 
FR1 BFD SSB: K = 2

	Ericsson
	Issue 5-2-1: Fine.
Issue 5-2-2: We are fine with K=4 when MAX(TDRX, TSSB) ≤ 80 ms for FR1.
Issue 5-2-3: As a compromise, we propose following:
· K=1.5 for MAX(TDRX, TSSB) ≤ 60 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 80 ms 
Issue 5-2-4: No, the relaxation factors should be independent of the values of counters and timers which are anyways configurable. 

	Apple
	OK with the proposal in 5-2-1, 5-2-2 and 5-2-3.
No need for 5-2-4. 

	CMCC
	Issue 5-2-1: Ok with removing the square
Issue 5-2-2, Issue 5-2-3, Issue 5-2-4:
We prefer K=2 in FR1, or follow the proposal from QC.

	Intel
	Issue 5-2-1: Fine
Issue 5-2-2: Fine.
Issue 5-2-3: 1.5 or 2 is fine.

	Huawei
	Issue 5-2-1: we can agree to remove the square brackets.
Issue 5-2-2: we can agree on K=4 for FR1.
Issue 5-2-3: we can agree on K=2 for FR2.
Issue 5-2-4: no need to be differentiated.

	MTK
	Issue 5-2-1: Agree on “K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms”, by removing the []? 
    Yes
Issue 5-2-2: Is a relaxation factor K=4 deemed safe in FR1? I.e., K1, FR1= K2, FR1= 4.
    Yes
Issue 5-2-3: Is a relaxation factor K=2 deemed safe in FR2? I.e., K1, FR2, SSB= 2.
    Yes, both are fine.
Issue 5-2-4: should the relaxation factors to be differentiated according to N310 and T310, as proposed by R4-2200325?
    No	

	Xiaomi
	Issue 5-2-1: Fine.
Issue 5-2-2: Fine
Issue 5-2-3: Fine.
Issue 5-2-4: Prefer not to differentiate.

	CATT
	Issue 5-2-1: agree. 
Issue 5-2-2 and Issue 5-2-3: 4 for FR1 and 2 for FR2.

	OPPO
	Issue 5-2-1: Fine.
Issue 5-2-2: Fine
Issue 5-2-3: Fine.

	Nokia
	Issue 5-2-1: OK
Issue 5-2-2: OK
Issue 5-2-3: OK
Issue 5-2-4: NO.
The proposal to defining the scaling factor based on N310 is overkilled. 




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, Intel)
· 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)
· Option 2a: From the perspective of requirements impact, 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. (Vivo)
· Option 3: UE to indicate OOS during relaxation mode following the existing mechanism. (Xiaomi)
· Recommended WF: Discuss the proposals. Should this to be captured in the requirement specification? 
	Company
	Comments

	vivoXXX
	Support option 2a. This has been discussed for several meetings. Option 2a would the simplest way to move forward.

	QC
	We believe that this issue needs not to be captured in spec, since with the options listed in issue 4-1, measured SINR can’t drop below Qout during relaxation mode before exit criterion violated. Therefore, no need to capture in spec what to do under this situation and we can leave it to UE implementation.

	Ericsson
	We support option 1 which is the simplest solution in our view as it does not change the legacy behavior. 

	Apple
	Option 1. 
Is option 3 the same as option1?

	CMCC
	Option 1. We think the OOS reporting procedure and RLM/BFD relaxation procedure are irrelevant. UE should follow the legacy behavior.

	Intel
	Option 1. Same as in legacy RLM procedure.

	Huawei
	There is no need to consider OOS indication during relaxation mode.
Based on the discussion in sub-topic 3, the threshold for good cell quality is considered to be no worse than (Qout+8dB) or no less than Qin. In relaxed mode, the UE shall fallback to legacy mode when the measured SINR becomes worse than (Qout+8dB) or Qin.

	MTK
	We already agreed that RAN4 will not capture this in the spec. No need to discuss this issue.

	Xiaomi
	Support both Option 1 and Option3. Option3 we proposed is the same meaning as option 1.

	CATT
	Support option 1 and option 3.

	OPPO
	Option 1 is generally fine. 

	Nokia
	Option 2.
We agree with QC that the UE exits from relaxation when 1st OoS occurs, so this is not the UE behaviour in relaxation. But the proposal here intends to prohibit the UE from sending the 1st OoS to higher layers. This determines if the 1st OoS is counted in N310. We expect the OoS received in high layer are all based on normal RLM/BFD measurements to ensure aligned RLF accuracy.    





Issue 5-4: Additional N310/N311 values for relaxation mode  
· Proposals
· Option 1: To reduce the negative impact to the system performance, 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 
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	No need. This can be further discussed in RAN2, since in RAN2, some companies have proposed UE reporting on its entrance to relaxation mode. If that is agreed, then reconfiguration of T310/N310/T311 can be network implementation.

	Ericsson
	We support option 2. The values of timers and counters are anyways configurable, and NW is therefore allowed to configure them differently if needed.  

	Apple
	Option 2.

	CMCC
	We think this issue can be further discussed if the exiting threshold is Qout/Qout_LR.

	Intel
	Prefer option 2.

	Huawei
	We support option 2.
Same comments as issue 5-3.

	MTK
	Option 2.

	Xiaomi
	Prefer option 2.

	CATT
	Support option 2. 

	Nokia
	We agree network can configure these parameters anyway, but this would bring signaling overhead every time the UE switches between relaxed and normal measurements. We wonder if the values dedicated for relaxation mode can be pre-configured so that the UE can apply once relaxation measurement is enabled?   




Sub-topic 6 Other Aspects 
Issue 6-1-1: Relaxation criteria for multiple RLM-RS/BFD-RS
Proposals
· Option 1: (Huawei, Qualcomm, MTK, Xiaomi)
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exiting condition: the radio link quality for all the RS resources is worse than the entering threshold.
· Option 2 (CMCC, Ericsson, CATT)
· 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 UE 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 can be same as those discussed for good serving cell quality.
· 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)
Moderator’s understanding is that RAN4 requirement is specified based on per-RS. Thus, if there is no consensus it implies the relaxed requirement would apply for some RSs but would not apply for other RSs. 
Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	For entering threshold, we can compromise to option 1.
For exiting threshold, we prefer not to clearly specify UE exiting behavior in RAN4. UE can have full flexibility in exiting, as long as the relaxed requirements are met.
Moreover, probably a typo in second bullet of option 1. It would be the ‘exiting threshold’ in our understanding.

	QC
	We want to first align the reference:
1. Entering condition: since the threshold is Qin or above, we should refer to the OOS back to IS evaluation rule.
2. Exit condition: since the threshold is Qout or above, we should refer to IS to OOS evaluation rule
Is this the common understanding shared across companies?

	Ericsson
	The concern we have with option 1 is that the conditions to enter the relaxed mode are quite relaxed and it may result in that UE mistakenly enters the relaxed mode. Our view, on the other hand, is that the entering conditions should be stricter than the exiting conditions to avoid that UE mistakenly enters the relaxation state and to not compromise on the performance. Therefore we support option 2. 

	Apple
	Option 1 is relaxed approach and option 2 are stricter approach. The choices should be combined with the threshold together. 
If default value is predefined in the spec, option 1 and 2 can be discussed after the threshold is defined per CC. 
If no default value can be agreed and all threshold are RRC configured, then either option 1 or opion 2 will work since gNB can always adjust the threshold to tighten or relax it. 

	CMCC
	Option 2 is our first choice, the relaxation in RLM/BFD should be stricter to avoid potential RLF/BFD. 

	Intel
	Option 2 is stricter than option 1. It’s a tradeoff between performance and UE power saving. For option 2, it will be safer while UE will save less power. we also suggest to wait for the conclusion of threshold.

	Huawei
	Support option 1.
We suggest to follow the principles used for OOS and IS indications.

	MTK 
	No strong view. Prefer option 1 or 3. We can come back to this after companies reach consensus on configurable or predefined threshold.

	Xiaomi
	Prefer Option 1, which follows the same logic as current OOS and IS indication.

	CATT
	Support option 2 to be more stricter.

	OPPO
	Option 1 is fine. Can also accept Option 3.

	Nokia
	We prefer Option 2 principle. 
As relaxation may lead to longer delay in RLF/BFD, it shall be enabled without significant network performance degradation. A tight condition is preferred. But the detailed conditions for good serving cell quality i.e. based on Qin or Qout is up to discussion in Sub-topic 3. 



Issue 6-1-2: Relaxation when RLM-RS and BFD-RS are the same
Proposals: When there is a same set of RSs used for both RLM and BFD
· Option 1a: UE may autonomously apply the higher thresholds of good serving cell quality criterion as the same threshold for relaxation. (vivo)
· Option 1c: UE is allowed to enter relaxation mode when both RLM measurements and BFD measurements satisfy the good serving cell quality criterion. (Huawei)
Moderator’s understanding is that RAN4 requirement is specified based on per-RS. Thus, if there is no consensus it implies the relaxed requirement would apply for some RSs but would not apply for other RSs. 
Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	Do not see the difference between 1a and 1c. Moreover, we do not see the necessity to capture the agreements, since there will be no impact to spec if either option is agreed.
Prefer not to further discuss this issue if there are no other options.

	QC
	We support aligning RLM and BFD decision on the same cell.

	Ericson
	We are fine to not further discuss this issue as we don’t see it as critical. 

	Apple 
	Aligned RLM/BFD decision will provide UE power saving gain. Otherwise if UE wake up to perform RLM measurement while relax BFD, there is no UE power saving gain based on the power model and evaluation. 

	CMCC
	Based on our understanding, after UE fulfills the low mobility criterion and good serving cell criterion, whether UE apply the relaxation and when UE apply the relaxation is up to UE implementation. Therefore, both Option 1a and 1c can be performed by UE. However, we think they don’t need to be specified in the spec.

	MTK
	These 2 options are the same.




Issue 6-2: Interaction of Rel-17 RLM/BFD measurements relaxation with Rel-16 WUS (DCP)
· Proposals
· Option 1: The interaction of Rel-17 RLM/BFD measurements relaxation with Rel-16 WUS (DCP) needs to be addressed. (Nokia)
· Option 2: Do not discuss the PDCCH monitoring relaxation in RRM for R17 power saving (Qualcomm)
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	Prefer option 2.
For option 1, this was discussed in study phase. In our understanding, only RLM/BFD relaxation is discussed in this WI, and no impact to other RRM requirements unless RAN4 can achieve consensus. Note that R16 WUS also has no impact to RRM requirements, including the RLM/BFD requirements, as discussed in RAN4 96e(Summary: R4-2012214), and agreed in WF R4-2012124.

	Ericsson
	We think both option 1 and 2 are relevant to be studied and to better understand how they impact the total power consumption of the UE when one is relaxed but not others etc. For example, whether power consumption can be achieved if WUS is applied, but no relaxed RLM/BFD and vice versa. Similarly, if power consumption can be improved or achieved if PDCCH monitoring is not relaxed but RLM/BFD are relaxed etc.  

	Apple
	When RLM/BFD is relaxed, which RS UE used to measure when DCI format 2-6 is enabled, is up to UE implementation. 
In our early UE power saving gain evaluation, impact of WUS is considered. 

	Huawei
	We support option 2.
WUS and RLM/BFD relaxation are independent, and there is no need to consider WUS for defining relax RLM/BFD requirements.

	MTK
	Option 2. The evaluation requirement is not impacted. Power saving gain is evaluated only on UE side.

	Nokia
	The concern is how much UE can benefit from RLM/BFD relaxation if it shall anyway monitor on-duration according to WUS indication. We agree the configuration of WUS and/or RLM/BFD relaxation is up to network, but the interaction may need to be discussed to avoid performance degradation. Would some applicability condition be defined to ensure proper PS gain?  




Issue 6-3: Specifiction section for relaxation criteria
· Proposals
· Option 1: Capture the conditions for UE entering RLM/BFD in 8.1.1 and 8.5.1, including the corresponding relaxation criteria. (Vivo)
· Option 2: captured the relaxation criteria in the separate sub-section.
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	We think 8.1.1 and 8.5.1 would be enough for capturing relaxation criteria, and it is our original intention to add 8.1.1 and 8.5.1 in last meeting.
Therefore, we prefer option 1.

	QC
	The evaluation procedure and relaxation criterion should be captured in RAN 1/2 spec since it should be part of RLM/BFD evaluation procedure. RAN4 spec only captures evaluation timing/periodicity and accuracy requirement.

	Ericsson
	We support option 2. Having the relaxed requirements in a separate subsection is cleaner approach. The existing relaxation requirements in NR and LTE are also defined in new sections, and relaxed RLM/BFD shall follow the same approach. 

	MTK
	No strong view. Prefer option 2. It was agreed in last meeting. 

	CATT
	Support option 2 to be clearer.

	Nokia
	Option 2 to avoid messing up existing sub-sections.




Issue 6-4: Revising the P values assuming the UE may not need the additional flexibility defined by P > 1 even in case of overlap.
· Background: In R4-2200896 (Nokia), it suggests P=1 for some case of overlapping. The reason is given as the following: 
· “The RLM/BFD relaxation can be applied when the UE is in low mobility and/or with a good serving quality. Under the latter condition, very likely the UE need not to measure the neighbouring cells. Note that the need for neighbouring cells measurements in Connected mode are controlled by the network-defined s-MeasureConfig parameter. Hence, when applying RLM/BFD relaxation, the UE may not need the additional flexibility defined by P > 1 even in case of overlap.” 

· Proposals
· Option 1: RAN4 to define the P value that should be applied when the UE is allowed to use RLM/BFD measurements relaxation. (Nokia)
· Recommended WF: Discuss the proposals. 
	Company
	Comments

	vivoXXX
	No. The P factor is not necessarily impacted. Note that different Rx beams are considered for L1 measurements and L3 measurements for the serving cell.

	QC
	With relaxation, measurement occasions still can overlap with each other. Therefore, legacy P factor still applies.

	Huawei
	We suggest to keep the same definition of factor P.

	MTK
	P factor should not be changed; otherwise, it will limit the UE implementation

	Nokia
	We wonder if the relaxation is enabled at UE, there is opportunity that the RRM measurements are not impacted due to RLM/BFD measurements, hence P can be defined in more refined way. We also admit if the UE performs relaxation is up to UE implantation, but keep P unchanged seems relaxing the requirements. Could we indicate that P shall be set to one if the RLM/BFD-RS is not measured due to relaxation? 




Issue 6-5: LS draft
· Background: Company drafts LS to inform RAN2 the further agreements (R4-2200599, vivo) in RAN4#101-bis-e.
· Recommended WF: 
· 1st round: focus on technical issues above
· 2nd round: Discuss on the LS. 
	Company
	Comments

	vivoXXX
	Fine to recommended WF.

	
	






Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
No need to repeat the comments if you have already provided comments to the related open issues. 
Comments on the exact wording can be provided here, if any.
	CR/TP number
	Comments collection

	R4-2201963
(MTK)
	Moderator: General of RLM, applicability of RLM measurement relaxation (8.1.1)

	
	Ericsson: propose to capture the changes in separate section. The wording needs to be aligned with corresponding CR for BFD (R4-2201868). It should also be captured that the relaxed requirements apply when the relaxation feature is enabled by the NW. 

	
	Huawei: we suggest that this section clarify the conditions when UE is allowed to apply relaxed RLM requirements, and the items “relax mode” and “non-relax mode” can be introduced in RAN4 for distinguishing whether relaxed requirements is applied.

	R4-2201612
(Huawei)
	Moderator: SSB RLM (8.1.2.X)

	
	QC: Suggest to follow R4-2200797 wording for consistency: capturing entering condition, and may not need to repeat the requirement wording

	
	Ericsson: “when UE enters relaxation mode.”, the term “relaxation mode”  is not defined. Perhaps better to follow a different term and use them in all CRs. The relaxation factor is missing, and we should follow the Rel-16 relaxation approach to define those, i.e .multiplying the existing requirements. It should also be captured that the relaxed requirements apply when the relaxation feature is enabled by the NW.

	
	Huawei: We suggest that this section only capture relaxed SSB based RLM requirements

	R4-2200601
(vivo)
	Moderator: CSI-RS RLM (8.1.3.X)

	
	QC: We propose to consider T310 and N310, whether to revise the CR depends on discussion on our proposal. Relaxation factor is also pending further discussion.
For wording: suggest to be consistent with R4-2200686, capturing the entering condition

	
	Ericsson: It should also be captured that the relaxed requirements apply when the relaxation feature is enabled by the NW. This CR talks about the first out-of-sync indication, this part is not agreed. 

	
	Huawei: We suggest that this section only capture relaxed CSI-RS based RLM requirements

	R4-2200897
(Nokia)
	Moderator: Criteria for RLM (8.1.Y1), related to Issue 6-3

	
	QC: Although RAN4 designs the criterion, the criterion should be captured in RAN2 spec instead of 38.133, and refer to RAN2 spec in 38.133, similar to 4.2.2.9 and 4.2.2.10

	
	Ericsson: There was already an agreement to reuse the Rel-16 low mobility criterion. Then no need to define the criteria again, simply RAN4 can refer to those. Quite many open issues left on relaxation criteria for low mobility and good serving cell quality. The wording and this CR should be discussed when those are resolved.  

	
	Nokia: To Ericsson’s comments, we indeed agree to reuse R16 low mobility criterion. However, existing R16 criterion cannot be applied without any change e.g. Srxlev is used in R16 which does not fit to RLM/BFD measurements at all. Also some conditions like cell reselection does not apply. We think the principle is the same but the texts needs to be adapted to RLM/BFD measurements.

	R4-2201868
(Ericsson)
	Moderator: General of BFD, applicability of measurement relaxation (8.5.1)

	
	QC: In this CR, DRx specified as <= 80ms, but the requirement CRs all have table including DRx >= 80ms. The consistency is needed. We suggest to follow R4-2201963 wording.

	
	Huawei: we suggest that this section clarify the conditions when UE is allowed to apply relaxed BFD requirements, and the items “relax mode” and “non-relax mode” can be introduced in RAN4 for distinguishing whether relaxed requirements is applied.

	R4-2200797
(CMCC)
	Moderator: SSB BFD (8.5.2.X)

	
	Huawei: We suggest that this section only capture relaxed SSB based BFD requirements

	
	

	R4-2200686
(Xiaomi)
	Moderator: CSI-RS BFD (8.5.3.X)

	
	Ericsson: why is the criteria part stated twice? Is it necessary?

	
	Huawei: We suggest that this section only capture relaxed CSI-RS based BFD requirements

	R4-2200106
(CATT)
	Moderator: Criteria for BFD (8.5.Y1), related to Issue 6-3

	
	QC: Although RAN4 designs the criterion, the criterion should be captured in RAN2 spec instead of 38.133, and refer to RAN2 spec in 38.133, similar to 4.2.2.9 and 4.2.2.10

	
	Ericsson: there was already an agreement to reuse the Rel-16 low mobility criterion. Then no need to define the criteria again, simply RAN4 can refer to those. The good serving cell criterion is under discussions and need to be revisited after progress. Quite many open issues left on relaxation criteria for low mobility and good serving cell quality. The wording and this CR should be discussed when those are resolved.  




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.

Sub-topic 1 UE capability and relaxation applicability  
Issue 1-1: UE feature and UE capability
Issue 1-1-1: Feature for RLM/BFD relaxation in Rel-17 feature table
· Proposals
· Option 1: RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table
Summary of the status:
All companies support Option 1. 
One company suggest add note to clarify the whether to have separate capabilities for RLM relaxation and BFD relaxation respectively, can be determined by RAN2

Recommendations for 2nd round:
Tentative Agreement
· RAN4 to introduce a UE capability to indicate the support of RLM/BFD relaxation in general in Rel-17 feature table.
Further discuss.  Companies would provide views in the 2nd round on whether the note is needed or not: 
· Option 1a: add clarification as
· Note: Whether it is one capability for the whole feature or 2 separate capabilities for RLM relaxation and BFD relaxation respectively, can be determined by RAN2.

Issue 1-1-2: To introduce UE capability for low mobility criteria evaluation
Summary of the status:
Most companies disagree to introduce UE capability for low mobility criteria evaluation
Candidate options:
· Proposals
· Option 1: Yes 
· Option 2: No 
Recommendations for 2nd round:
· Suggest to come back next meeting. Proponent could provide further justification. 

Issue 1-2: Relaxation applicability and criterion 

Issue 1-2-1: whether the UE is allowed to relax RLM/BFD measurements, irrespective of the relaxation criteria 
Summary of the status:
Most companies disagree to introduce the explicit indication from NW to UE to relax the RLM/FD measurements irrespective of the relaxation criteria configuration
Candidate options:
· Proposals
· Option 1: Allow an explicit indication from NW to UE to relax the RLM/FD measurements irrespective of the relaxation criteria configuration. 
· (Ericson, Nokia, CMCC)
· Option 2: No. (Vivo, Huawei, QC, Apple, Intel, Oppo, …)
· Option 2a:  Stick to previous agreement that R17 RLM/BFD relaxation could only be done when both good serving cell condition and low mobility criterion are met. (ZTE)
Recommendations for 2nd round:
· Further discuss.  

Issue 1-2-2: Enable the RLM/BFD relaxation feature
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”



Summary of the status:
Most companies agree with either Option 1 or the recommended WF.
One clarification question as
· “We have a question about "enable the feature”, does it only mean UE can do the evaluation? Or does it mean UE can perform relaxation when UE fulfills the configured criterion?”
Recommendations for 2nd round:
Moderator’s note: @ CMCC, Moderator’s understanding is that UE still need to do the evaluation and fulfilled the criteria to perform the relaxation, as this feature is enabled. 
Tentative Agreement
· RLM/BFD relaxation feature is enabled, provided either if the good serving cell quality criterion is configured or if an explicit indication is indicated as the good serving cell quality criterion is predefined. 
· Note: whether the good serving cell quality criterion is predefined or configurable is depending on issue 3-1-3. 

Issue 1-2-3: Relaxation if the low mobility criterion is NOT configured
Summary of the status:
No clear consensus. 
Agree with Option 1: MTK, Apple, vivo, OPPO, Nokia…. 	
Disagree with Option 1: Ericson, CMCC, CATT….

Candidate options:
· Option 1: Relaxed requirements apply, if UE is configured with the good serving cell criterion and the UE has fulfilled. 
· Option 1a: UE is allowed but not mandatory to apply relaxed requirements when the UE only has fulfilled the good serving cell criterion (Huawei)
· Note: “low mobility criterion is not configured” means that whether and how to perform low mobility evaluation is up to UE implementation.
· Option 2: Introduce an explicit indication form network to indicate UE is in the low mobility state. (CATT)
Recommendations for 2nd round:
Further discuss.  There is a case that the low mobility criterion is NOT configured, since the low mobility criterion is optionally to be configured while this feature is enabled by the NW. 
Moderator’s note: 
· This discussion is about, given the RLM/BFD relaxation feature is enabled by network, either by an explicit indication or implicitly indicated by the good serving cell quality criterion, and the low mobility criteria, which is optional, may not be configured. 
· According to the 1st comment, when“low mobility criterion is not configured”, it can be seems as either NW already considers UE is in the low mobility state or it is left for UE implementation.  
· Proponent of Option 2 could clarify that if the explicit in the low mobility state is still necessary, provided the relaxation feature can be disabled by the network as Issue 1-1-1 (e.g. if low mobility is false) and the low mobility state can be considered as true from network’s perspective if the low mobility criterion is not configured.


Issue 1-2-4: After UE reports on satisfying relaxation criteria, indication from network to indicate if the relaxed requirement is applied
Summary of the status:
Most companies disagree to introduce the explicit indication, which is sent after UE reports on satisfying relaxation criteria, indicates that the UE is allowed to enter RLM/BFD relaxation mode. 
Recommendations for 2nd round:
· Suggest to come back next meeting. Proponent could provide further justification. 

Issue 1-2-5: Relaxaion in transient 
Summary of the status:
No clear consensus. 
Recommendations for 2nd round:
Further discuss whether and how to capture in the spec that the UE behaviour when the state changes for the following cases. 
· Pcell handover, or
· PSCell change, or
· the set of RSs on which UE is required to perform RLM/BFD is changed, or
· the UE-specific CBW or the active BWP of the UE is changed, or
· the intra-band Scell on which UE is required to perform BFD becomes active

Sub-topic 2 Low motility criteria
Issue 2-1: L3 CSI-RS to be used for Low mobility criteria 
Summary of the status:
No clear consensus. 
· Proposals
· Option 1: L3 CSI-RS can be used for low mobility criteria evaluation for UEs supports CSI-RS based L3 measurements as well. (CATT, Xiaomi, CMCC, vivo, Xiaomi, Hauwei)
· Option 2: The existing agreement to use SSB based L3-RSRP measurement of the serving cell to evaluate the low mobility criterion is sufficient. (Intel, Nokia, Ericsson, QC, Apple, MTK, vivo, Xiaomi, Oppo)
Recommendations for 2nd round: 
Further discuss. Support of Option 1 would provide further justification. 
Moderator:
· Note that R16 low mobility criteria is not based L3 CSI-RS.  
· No consensus means the previous agreement still holds. 

Issue 2-2: Accuracy and delay requirements for low mobility criteria
Summary of the status:
· All companies support Option 1. 
· One company suggest further clarification on “L3 RSRP of serving cell”
Tentative Agreement
· The RRM measurements used for low mobility evaluation shall fulfil the accuracy requirements defined in TS 38.133 section 10.
Recommendations for 2nd round: 
Further discuss. Whether to include L3 CSI-RS is discussed in Issue 2-1. Companies could justify whether the clarification on “L3 RSRP of serving cell” is needed.

Issue 2-3: Additional Low mobility criteria
Summary of the status:
· Most companies are OK with Option 3. 
Candidate options:
· Option 1: RAN4 additionally to define a low mobility criterion based on the serving beam changes over time (e.g. TCI state change) (Nokia, Ericsson)
· Option 2: Support beam-level low mobility criterion for the case when UE is configured with BFD relaxation. (Vivo)
· Option 3: Do not introduce additional low mobility criterion besides R16 low mobility criterion for BFD relaxation. Configure and evaluate per UE low mobility criterion. (Qualcomm, Intel, CATT, OPPO, Huawei, MTK, vivo, Apple, CMCC)
Recommendations for 2nd round: 
· Further discuss. Proponent of Option 2 may response regarding the questions.

Issue 2-4: Low mobility criteria configuration type
Summary of the status:
· Most companies are OK with Option 3. One company disagree. 
· One companies suggest additional signaling support as 
· Network needs to configure the specific SSB to be measured for the per-UE low mobility criterion evaluation. (Qualcomm)
· Proposals
· Option 1: Low mobility criterion is configured on per-UE basis. (Vivo, MTK, CMCC, CATT, Xiaomi, Ericsson, Intel, Huawei, Oppo, Nokia)
Recommendations for 2nd round: 
· Further discuss. Regarding whether the additional signaling is required. 
· @ Apple, please check if vivo’s response clear, 

Issue 2-5: RAN4 or RAN2 to define the low mobility criteria 
Summary of the status:
· All companies are fine to continue the discussion in RAN4.
· One companies suggests define the low mobility criterion in RAN2 spec.
Recommendations for 2nd round: 
Continue to discuss the low mobility criterion issues in RAN4 and inform RAN2 if further agreement achieved. No need further discuss this issue. 

Issue 2-6: L3 filtering for intra-frequency L3 RSRP measurement of serving cell is used for low mobility criterion
Summary of the status:
· Most companies disagree with Option 1. 

· Proposals
· Option 1: L3 filtering shall not be applied when the intra-frequency L3 RSRP measurement of serving cell is used for low mobility relaxation evaluation for RLM/BFD. (Nokia)
· Option 2: L3 filtering may be applied (QC, Ericsson, CMCC, Intel, Huawei, Xiaomi, CATT)
Recommendations for 2nd round: 
Further discuss. Please check the clarification from Nokia. 

Sub-topic 3 Good serving cell quality criteria
Issue 3-1: Good serving cell quality criteria for RLM
Summary of the status:
One issue 3-1-2, Qout got more support. 
One issue 3-1-3, configurable got more support.

· Issue 3-1-1: The value of X dB
· Option 1: (vivo, CMCC, Intel, Huawei, MTK, Xiaomi, OPPO)
· X dB =>8 dB if Qout to be used as the link quality reference 
· XdB =>0 dB if Qin to be used as the link quality reference
· Option 2: more discussion is needed (Nokia, Apple, QC, Ericsson)
· Issue 3-1-2: the link quality reference threshold
· Option 1: Qin (Apple, Huawei, MTK, CATT, Nokia)
· Option 2: Qout (vivo, Ericsson, CMCC, Intel, MTK, Xiaomi, CATT, OPPO)
· Issue 3-1-3: X should be predefined or configurable
· Option 1: predefined (QC, Ericsson, Apple, Intel, OPPO)
· Option 2: configurable (vivo, CMCC, Huawei, MTK, Xiaomi, CATT, OPPO,  Nokia)

Recommendations for 2nd round: 
Further discuss. 
· On issue 3-1-A: For RLM, can the link quality threshold be higher than Qin (or Qout+8.5dB) ?  
· Option 1: Yes.
· Option 2: No. The link quality threshold is always set as Qin (or Qout+8.5dB).
· On issue 3-1-B (merge issue 3-1-2 and 3-2-2) : as the reference of link quality threshold for RLM/BFD, 
· Option 1: Qin for both RLM and BFD 
· Option 2: Qout for RLM and Qout_LR for BFD. 
· Moderator: Is there still concern on Option 1, as BFD is also based on Qin?  Also supporter of Option 1 please clarify is there any critical issue on Option 2?    
· On issue 3-1-3
· @Apple/Intel, would you clarify the comment “NW can also change it by configuration” as you support predefined. 
· if the concern on Option 2 is the implementation complexity, suggest to limit the number of configuration values. 
· Option 2a: configurable among N values. N = [4]. 


Issue 3-2: Good serving cell quality criteria for BFD
Summary of the status:
One issue 3-2-2, Qout_LR got more support. 

· Issue 3-2-1: The value of Y dB
· Option 1: (vivo, Intel, Huawei, MTK, Xiaomi, OPPO)
· X dB =>8 dB if Qout to be used as the link quality reference 
· XdB =>0 dB if Qin to be used as the link quality reference
· Option 2: more discussion is needed (Nokia, Apple, QC, CMCC, Ericsson)
· Issue 3-2-2: the link quality reference threshold
· Option 1: Qin (Apple, Huawei, MTK, Nokia, Intel)
· Option 2: Qout_LR (vivo, Ericsson, CMCC, Intel, MTK, Xiaomi, CATT, OPPO)

Recommendations for 2nd round: 
· To be discussed together under Issue 3-1. 

Issue 3-4: Cell quality criteria configuration type
Summary of the status:
Majority support Option 2. One company suggests Option 3 to be the compromised. 
Candidate options:
· Option 1: per-serving cell basis
· Option 2: per-UE basis (…)
· Option 3: per-CG basis (vivo)
Recommendations for 2nd round: 
· Further discuss and check the clarification from vivo. 

Issue 4-1: Exiting relaxation criteria upon link quality
Summary of the status:
Majority support Option 3-1 while at least 4 companies disagree with Option 3-1. 
Candidate options:
· Option 1: No additional criteria are needed, previous agreement from 98-e-bis and 99-e-bis are sufficient.  (QC, Ericsson, MTK, CATT)
· Option 2: set exit threshold as entering threshold with a hysteresis value. (CMCC, Intel, Huawei, Xiaomi,
· SINRexit = entering threshold – hysteresis of Z dB. 
· Option 3-1: set exit threshold as Qout for RLM and Qout_LR for BFD. (vivo, QC, Intel, MTK, Xiaomi, OPPO, Nokia)
· Option 3-2: set exit threshold as Qout for both RLM and BFD (Apple)
· Option 4: To introduce a counter of L1 indications that the link quality is better than or worse than the threshold. (Huawei)

Recommendations for 2nd round: 
Further discuss. Opponent of Option 3-1 please justify what would be the critical issue of Option 3-1.

Issue 5-1: Lower bound of relaxed evaluation period
Summary of the status:
Majority support Option 3, which is a compromise between Option 1 and Option 2. 
Candidate options:
· Option 2: the lower bound of relaxed evaluation period is NOT relaxed. (CMCC, QC, Apple)
· Option 3: (vivo, Ericsson, Intel, Huawei, MTK, Xiaomi, OPPO, Nokia)
· The lower bound of relaxed evaluation period is NOT relaxed by K, if K > 2 is applying.
· The lower bound of relaxed evaluation period is relaxed by K, if K <=2 and K>1 is applying.
Recommendations for 2nd round: 
· Moderator’s understanding is that the relaxed lower bound would work when MAX(TDRX, TSSB) is short such as 5 ms and it can further relax the measurements.
· @Apple, K=1.5 is also on the table. 
· Further discuss if still strong concern on Option 3. 

Issue 5-2: relaxation factors
Summary of the status:
· Issue 5-2-1: All companies agree on “K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms”. 
· Majority support K1, FR1= K2, FR1= 4 and K1, FR2, SSB= 2.
Tentative Agreement
· Confirm K0, FR2, SSB = 1 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms. 
Candidate options:
· Issue 5-2-2: The relaxation factor for FR1: 
· Option 1: K1, FR1= K2, FR1= 4. (vivo, Ericsson, Apple, Intel, Huawei, MTK, Xiaomi, CATT, Nokia)
· Option 2 (QC, CMCC): 
· FR1 RLM SSB: (consider only DRx <= 80ms)
· K = 2 when DRx > 40ms *or* T310 <= 640ms; K = 4 when DRx <= 40ms *and * T310>640ms, 
· FR1 BFD SSB: K = 2
· Issue 5-2-3: The relaxation factor for FR2 SSB
· Option 1: K1, FR2, SSB= 2 for 80 ms < MAX(TDRX, TSSB) ≤ 160 ms 
· (vivo, QC, Apple, CMCC, Intel, Huawei, MTK, Xiaomi, CATT, Oppo, Nokia)
· Option 2: (Ericsson) 
· K=1.5 for MAX(TDRX, TSSB) ≤ 60 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 80 ms 

Recommendations for 2nd round: 
· Further discuss, the outcome will be captured in the WF. 
· @ Qualcomm, on Issue 5-2-2, do you propose the same K value for CSI-RS in FR1? 
· @ Ericsson, on Issue 5-2-3, do you mean
· K=1.5 for 60 ms ≤ MAX(TDRX, TSSB) ≤ 80 ms.
· K=2 for MAX(TDRX, TSSB) ≤ 60 ms 

Issue 5-3: OOS indication during relaxation mode
Summary of the status:
Majority support Option 1 and see it as the same as the legacy. 
Candidate options:
· 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, Intel, Xiaomi, Apple, OPPO)
· Option 2: Do not send OOS indication in relaxation mode. UE shall exit from the relaxed RLM/BFD measurements at the 1st Qout occurrence. (Huawei, Nokia)
· Option 2a: From the perspective of requirements impact, 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. (Vivo)
· Option 4: no spec impact. (QC, MTK)
Recommendations for 2nd round: 
· Further discuss, please check the clarification from Option 2
· “But the proposal here intends to prohibit the UE from sending the 1st OoS to higher layers. This determines if the 1st OoS is counted in N310. We expect the OoS received in high layer are all based on normal RLM/BFD measurements to ensure aligned RLF accuracy.  “ 

Issue 5-4: Additional N310/N311 values for relaxation mode  
Summary of the status:
Majority support Option 2, see no need to introduce additional N310/N311.  
Candidate options:
· Proposals
· Option 1: To reduce the negative impact to the system performance, 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 
Recommendations for 2nd round: 
· Further discuss

0. Sub-topic 6 Other Aspects 
Issue 6-1-1: Relaxation criteria for multiple RLM-RS/BFD-RS
Summary of the status: 
No clear consensus 
Candidate options:
· Option 1: (Huawei, Qualcomm, MTK, Xiaomi, OPPO)
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold. (vivo)
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.
· [bookmark: _GoBack]Option 2 (CMCC, Ericsson, CATT, Nokia)
· 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 UE 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 can be same as those discussed for good serving cell quality.

· Option 3: FFS (apple, Intel)

Recommendations for 2nd round: 
· Further discuss

Issue 6-1-2: Relaxation when RLM-RS and BFD-RS are the same
Summary of the status: 
No clear consensus 
Candidate options:
· Option 1c: UE is allowed to enter relaxation mode when both RLM measurements and BFD measurements satisfy the good serving cell quality criterion. (Huawei, [QC], [Apple])
· Option 2: no need further discuss (vivo, Ericsson, CMCC)
Recommendations for 2nd round: 
· It would be UE implementation issue and the spec impact is unclear. Suggest focus on other critical issues. 

Issue 6-2: Interaction of Rel-17 RLM/BFD measurements relaxation with Rel-16 WUS (DCP)
Summary of the status: 
No clear consensus 
Candidate options:
· Proposals
· Option 1: The interaction of Rel-17 RLM/BFD measurements relaxation with Rel-16 WUS (DCP) needs to be addressed. (Nokia, Ericsson)
· Option 2: No need further discuss the PDCCH monitoring relaxation in RRM for R17 power saving (Qualcomm, Vivo, MTK, Huawei)
Recommendations for 2nd round: 
· Further discuss
Moderator: Support of Option 1 please check the following clarification from companies, if any further clarification is needed?
· “Vivo: Note that R16 WUS also has no impact to RRM requirements, including the RLM/BFD requirements, as discussed in RAN4 96e (Summary: R4-2012214), and agreed in WF R4-2012124.”
· “Apple: In our early UE power saving gain evaluation, impact of WUS is considered”

Issue 6-3: Specification section for relaxation criteria
Summary of the status: 
Option 2 got slightly majority. 
Candidate options:
· Proposals
· Option 1: Capture the conditions for UE entering RLM/BFD in 8.1.1 and 8.5.1, including the corresponding relaxation criteria. (Vivo)
· Option 2: captured the relaxation criteria in the separate sub-section. (Ericsson, MTK, CATT, Nokia)
· Option 3: The evaluation procedure and relaxation criterion should be captured in RAN 1/2 spec (Qualcomm)
Recommendations for 2nd round: 
· Further discuss. 
Moderator: it seems no harm to introduce separate sections to make it clear. Would it be a strong concern on Option 2?

Issue 6-4: Revising the P values assuming the UE may not need the additional flexibility defined by P > 1 even in case of overlap.
Summary of the status: 
Majority disagree with Option 1. Proponent of Option 1 suggests alternative Option 1a. 
Candidate options:
Option 1a: P shall be set to one if the RLM/BFD-RS is not measured due to relaxation. (Nokia) 
Recommendations for 2nd round: 
· Further discuss Option 1a. 

Issue 6-5: LS draft
Recommendations for 2nd round: 
Separate email sub-tread will be triggered for the LS discussion.  

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”.

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

	R4-2200599R4-210xxxx
	LS on signalings for enabling RLM and BFD relaxation in R17 UE power savingCR on …
	Vivo, MediatekXXX
	RevisedAgreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2201963
	CR on TS38.133 for applicability of RLM measurement relaxation
	MediaTek inc.
	Revised
	

	R4-2201612
	DraftCR on SSB based relaxed RLM requirements
	Huawei, Hisilicon
	Revised
	

	R4-2200601
	draft CR on CSI-RS RLM requirements relaxation for R17 UE power saving
	vivo
	Revised
	

	R4-2200897
	38.133 draft CR on RLM relaxation criteria
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2201868
	Draft CR: Applicability rule for relaxed BFD requirements
	Ericsson
	Revised
	

	R4-2200797
	Draft CR for TS 38.133 Minimum requirement for SSB based BFD for UE configured with relaxed measurement criterion
	CMCC
	Revised
	

	R4-2200686
	Draft CR Minimum requirement for CSI-RS based beam failure detection for UE configured with relaxed measurement criterion
	Xiaomi
	Revised
	

	R4-2200106
	Draft CR on relaxed measurement criteria for BFD
	CATT
	Revised
	



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
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	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
Annex 
Contact information
	Company
	Name
	Email address

	vivo
	Yanliang SUN
	Yanliang.sun@vivo.com

	Ericsson
	Santhan Thangarasa
	Santhan.thangarasa@ericsson.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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Issue 2-3-4: Network or UE to determine if the relaxation criteria is fulfilled

* Network to enable and disable this feature.
* FFS Should the relaxation criteria be predefined or configurable?
* FFS Should it be network or UE to determine the relaxation criteria is fulfilled or not?
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Issue 2-4-3: network or UE to determine the relaxation criteria is fulfilled or not

UE determines whether the relaxation criteria can be fulfilled or not based on the
relaxation criteria.




