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[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Introduction
This document is the email discussion summary for UE Power Saving Enhancements (AI 11.9), including the following topics covered
· Topic 1:	General and work plan (AI 11.9.1)
· Topic 2: UE measurements relaxation for RLM and/or BFD (AI 11.9.2) 
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 12.9.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2101221
	MediaTek inc.
	Proposal 1: RAN4 to endorse the RRM work plan for R17 UE powers saving enhancements as presented in this contribution.


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Work plan
Issue 1-1-1: Work plan
· Background: 
· Revised RRM work plan for R17 UE powers saving enhancements is proposed. (R4-2101221)
· Proposals
· Option 1: RAN4 to approve the RRM work plan for R17 UE powers saving enhancements as presented in R4-2101221.  (MTK)
· Recommended WF: 
· Companies are encouraged to provide views in 1st round. 
· Rapporteur may revise Work plan in 2nd round.
Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1:  Work plan
	Company
	Comments

	vivo
	We are fine to R4-2101221.

	Xiaomi
	We are fine to R4-2101221.

	Apple
	Fine

	CATT
	Fine with the update work plan.

	Nokia
	WP is otherwise ok, but maybe it would be good to make the following update “Study the corresponding criteria or conditions for UE to enter and exit the relaxation mode”. And same for other places where conditions for entering relaxed mode is mentioned.

	Qualcomm
	Agree with option 1;


 
CRs/TPs comments collection
Moderator’s note: No CRs/TPs in this topic. 
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.
Issue 1-1-1:  Work plan
	Status summary 

	Status: 5 companies agree with the proposed Work plan (R4-2101221). One company suggested an update. 
Tentative agreements: No
Recommendations for 2nd round: Rapporteur to provide revised Work Plan to capture company’s comment.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	



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

	R4-2101221
	To be revised



Discussion on 2nd round (if applicable)
Void
Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #2: UE measurements relaxation for RLM and/or BFD  (AI 12.9.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100043
	ZTE Corporation
	Observation 1: The mobility status of the UE is known to both the network and the UE in CONNECTED mode.
Proposal 1: Whether UE can determine alone if the low mobility criteria is met depends on the testability of the correct UE behavior.
Proposal 2: The UE can determine alone if the criteria is met and enter the low mobility mode to use a relaxed requirements for RLM and RLF if there will be test cases defined to test the UE behaviors.
Proposal 3: The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 reverts to the normal RLM operation (i.e. without relaxation).
Proposal 4: The UE while performing relaxed BFD upon beam failure detection reverts to the normal BFD operation (i.e. without relaxation).
Observation 2: Whether the UE can relax monitoring PDCCH depends on the data traffic instead of mobility.
Observation 3: Monitoring of PDCCH depends on the DRX cycles, which already takes into account the traffic between UE and network.
Proposal 5: Further discussion whether relaxation on PDCCH monitoring is within the scope of this WI. And whether RAN4 needs to specify anything related to relaxation on PDCCH monitoring.
Proposal 6: For intra-band CA case, the UE should relax only on serving cells where the relaxed criteria is fulfilled.
Proposal 7: Take UE mobility as the major factor into the criteria.

	R4-2100219
	Apple
	Observation: RLM/BFD relaxation achieve higher UE power saving gain with shorter DRX cycle, with up to 19.34% power saving gain is observed.   
 Proposal 1: RLM/BFD relaxation through scaling on DRX cycle is supported.
 Proposal 2: Relaxation factor depends on various factor including DRX cycle configuration, RLM-RS configuration, mobility and channel conditions etc. 
Proposal 3: R16 RRM relaxation criterion can be used as baseline for RLM/BFD relaxation. 
Proposal 4: UE revert back to normal operation when criterion is not met, or when N310 start to count.

	R4-2100474
	CATT
	Observation 1: for low speed, the relaxation factor can be 4 with no performance degradation for RLM compared to Rel-15.
Observation 2: When speed is 30km/h, the system cannot meet the same performance as that in release 15.
Proposal 1: Use of a scaling factor for defining the relaxed RLM/BM evaluation period. Use low mobility criteria to do RLM relaxation for power saving, and the relaxation factor can be 4 with no performance degradation for RLM compared to Rel-15.

	R4-2100478
	CATT
	Simulation results

	R4-2100725
	Xiaomi
	Proposal 1: Extending the measurement interval of RLM/BFD for UE power saving.
Proposal 2：UE skip some measurement samples by increasing the indication interval to a longer interval which is larger than the evaluation period could be an alternative way to save the UE power consumption.
Proposal 3: Low mobility scenario and at-cell-centre scenario could be considered as two possible scenarios for RLM/BFD measurement relaxation.
Proposal 4: The relaxation for the RLM/BFD should be determined by both the network and UE.
Proposal 5: UE is expected to revert to normal RLM operation during T310 is running.
Proposal 6: There might be no benefit to configure conditions for UE reverting to normal BFD.
Proposal 7: RAN4 to define the same measurement relaxation rules for the serving cells in intra-band CA/DC.

	R4-2100821
	CMCC
	Proposal 1: For relaxation scheme, Option1a (use a scaling factor for defining the relaxed RLM/BM evaluation period and indication intervals) is preferred.
Proposal 2: The scaling factor of indication intervals is equal to the scaling factor of evaluation period.
Proposal 3: The applicability of DRX cycles for RLM/BFD relaxation should be studied
Proposal 4: The evaluation period after relaxation should be within a reasonable range considering periodicity of SSB or CSI-RS resource (Option2b), N factor (Option3) and P factor (Option4) for RLM/BFD relaxation.
Proposal 5: “low mobility criteria” should consider both UE velocity and the channel quality variation.
Proposal 6: Both UE mobility and serving cell’s quality should be included in the relaxation criteria. UE can perform RLM/BFD relaxation if both low mobility and serving cell’s quality requirement are met simultaneously.
Proposal 7: Network determine whether UE can perform RLM/BFD relaxation based on relaxation criteria, after indicated by network, UE can further decide whether go into relaxation or not based on the relaxation criteria network indicated.
Observation 1: If UE is in relaxation mode, it means the link quality is quite good and stable in most relaxation time.
Proposal 8: 
· Reverting to the normal RLM operation upon detect 1 out-of-sync indication.
· Reverting to the normal BFD operation upon detect 1 beam failure instance indication.
Proposal 9: We prefer relax only on serving cells where the relaxed criteria is fulfilled.

	R4-2101139
	Nokia
	1. No power saving gain can be observed in the simulation results when only RLM and BFD measurement relaxation is done.
Observation 1: By relaxing RLM/BFD and also RRM measurements, significant power saving gain can be observed in the simulation results, when the SMTC window is outside the ON duration.
Observation 2: SMTC window offset has a significant impact on the power saving gain that can be achieved with relaxed RLM+BFD+RRM measurements.
Observation 3: By relaxing RLF/BFD and also RRM measurements, when the SMTC window is inside the ON duration, limited power saving gain can be achieved without WUS, and somewhat larger gain can still be achieved with WUS.
Observation 4: Power saving gain can be achieved only if also RRM measurements are relaxed, which however is not part of the current WID.
Additionally, we have discussed the enter and exit criteria for the UE entering relaxed measurement mode. Based on the discussion we have made following observations and proposals:
Observation 5: If UE is under coverage of a specific cell or beam for certain amount of time or certain observed conditions do not change for a predefined time, the UE could be considered to be in stationary/low mobility state.
1. Consider time associated with a given condition when determining UE mobility state. 
Observation 6: Robust, UE autonomous mechanism, is needed to determine when UE should change back to normal measurement activity if UE has adapted its activity based on e.g. ‘mobility’ state.
If UE RLM/BFD measurement activity adaptation is supported, there should be robust mechanism enabling returning to normal measurement activity in order to avoid negative system impacts. 
When operating in relaxed RLM/BFD mode, there could be alternate values for related parameters such has values for N310/N311.
Observed link quality degradation should cause the UE to revert back to normal measurement operation.

	R4-2101222
	MediaTek inc.
	Observation 1: Ranged from 8% to 27% UE power saving gain can be obtained for scenarios SSB-based RLM/BFD measurement and CSI-RS based RLM/BFD measurement in both FR1 and FR2
Observation 2: Average increased latency in RLF triggering, beam failure detection and the initiation of beam recovery procedure can be controlled by selecting proper minimum SINR threshold for UE to enter the relaxed measurement scheme and proper scaling factor for UE to extend the evaluation period
Observation 3: In FR1, evaluation period for SSB-based RLM/BFD measurement and CSI-RS based RLM/BFD measurement can be extended at least for 4 times when minimum SINR for UE to start relaxed measurement ≥ 4dB and UE speed ≤ 30km/hr
Observation 4: In FR2, evaluation period for CSI-RS based RLM/BFD measurement can be extended at least 2 times when minimum SINR for UE to start relaxed measurement ≥ 8dB and UE speed ≤ 30km/hr
Proposal 1: RAN4 to confirm that from UE power saving gain perspective, it is beneficial to relax SSB-based RLM/BFD measurement and CSI-RS based RLM/BFD measurement in both FR1 and FR2
Proposal 2: RAN4 to confirm that from system impact perspective, SSB-based RLM/BFD and CSI-RS based measurement relaxation in FR1 are feasible for low mobility and high SINR UE
Proposal 3: RAN4 to confirm that from system impact perspective, CSI-RS based RLM/BFD measurement relaxation in FR2 are feasible for low mobility and high SINR UE.
Proposal 4: RAN4 to further study from system impact perspective, the feasibility for SSB-based RLM/BFD measurement relaxation in FR2 for stationary and high SINR UE  
Proposal 5: RAN4 to specify that RLM/BFD measurement relaxation when UE speed is low and SINR is high

	R4-2101461
	vivo, MediaTek
	Updated Simulation assumptions

	R4-2101462
	vivo
	Observation 1  According to current spec, the UE is required to perform RLM/BFD at least twice per 3 DRX cycles when DRX cycle length is less than or equal to 320ms, no matter what mobility state UE is in and whether UE is in the high/medium SINR.
Observation 2  If a UE is only allowed to relax RLM when SINR is above a proper SINR threshold, and falls back to normal measurement when SINR is below such threshold, then the impact to increased RLF triggering latency with 99%-tile probability can be less than (K-1) × DRX_cycle, while K is the relaxation factor. 
Observation 3  If 40ms DRX cycle is considered and a UE is only allowed to relax RLM when SINR is above a proper SINR threshold, the RLF latency increases no more than only 2.5% when K=2, 7.5% when K=4 and 17.5% when K=8, with 99%-tile probability.
Observation 4  The SINR threshold for relaxation can be set by leaving enough margin to accommodate different mobility scenarios.
Observation 5  The one-shot SINR estimation error mainly impacts low SINR region, and it is still feasible to relax RLM if enough SINR margin is left for the relaxation threshold.
Observation 6  To optimise the case where data packet arrives with interval of around 100ms to 200ms, and 40 ms DRX cycle is considered, relaxation of RLM/BFD may further achieve power saving gain on top of R16 power saving techniques. If PDCCH WUS is configured and relaxing RLM-RS measurements 2x/4x/8x, 15% to 26% additional gain can be achieved.
Observation 7  For intensive eMBB or VoIP traffic, relaxing RLM measurements 2x/4x/8x, can also achieve 10% to 17% power saving gain.
Observation 8  The DRX on-duration offset to the SSB may have impact on power saving gain.
Proposal 1  In the study phase of this WI, RAN4 conclude the exact mobility impact and the exact power saving gain if RLM/BFD are relaxed in low mobility and/or high/medium SINR region.
Proposal 2  RAN4 should further study the impact to oos requirement if the RLM assessment period is allowed to be extended K times when SINR is above a proper threshold.
Proposal 3  RAN4 should strive to identify the scenarios that can achieve power saving gain when RLM/BFD are relaxed.
Proposal 4  The PDCCH monitoring relaxation, if RLM/BFD are relaxed, should be further studied.
Proposal 5  The conclusions to RLM measurement relaxation, if achieved, should also be applicable to BFD, at least in FR1.
Proposal 6  R16 low-mobility criterion should not be directly reused in R17 SINR-based criterion for RLM/BFD relaxation.
Proposal 7  Short DRX cycles, e.g. DRX cycle length <= 80ms, should be considered ONLY in R17 RLM/BFD relaxation.
Proposal 8  For schemes to be studied in RLM/BFD relaxation, at least adopt option 1a & 3, i.e.
· RAN4 to further discuss use of a scaling factor for defining the relaxed RLM/BM evaluation period and indication intervals, and
· Reducing the sample number.
Proposal 9  Define a SINR-based network-configured threshold for RLM/BFD relaxation. Such threshold is the same for RLM and BFD.
Proposal 10  The RSs for RLM/BFD, especially the periodicity/bandwidth of these RSs and the relation to RSs for RRM, need careful consideration in R17 RLM/BFD relaxation.

	R4-2101463
	vivo
	Simulation results
Observation 1  If a UE is only allowed to relax RLM when SINR is above a proper SINR threshold, and falls back to normal measurement when SINR is below such threshold, then the impact to increased RLF triggering latency with 99%-tile probability can be less than (K-1) × DRX_cycle, while K is the relaxation factor. 
Observation 2  If 40ms DRX cycle is considered and a UE is only allowed to relax RLM when SINR is above a proper SINR threshold, the RLF latency increases no more than only 2.5% when K=2, 7.5% when K=4 and 17.5% when K=8, with 99%-tile probability.
Observation 3  The SINR threshold for relaxation can be set by leaving enough margin to accommodate different mobility scenarios.
Observation 4  The one-shot SINR estimation error mainly impacts low SINR region, and it is still feasible to relax RLM if enough SINR margin is left for the relaxation threshold.
Observation 5  The conclusion of Delta SINR approach is aligned with the increased RLF latency approach. If the increased delta SINR margin is considered as no more than 11dB for K=8, then the same threshold at around 0dB can be obtained for RRM relaxation
Observation 6  To ptimize the case where data packet arrives with interval of around 100ms to 200ms, and 40 ms DRX cycle is considered, relaxation of RLM/BFD may further achieve power saving gain on top of R16 power saving techniques. If PDCCH WUS is configured and relaxing RLM-RS measurement 2x/4x/8x, 15~ 26% additional gain can be achieved.
Observation 7  For intensive eMBB or VoIP traffic, relaxing RLM measurements 2x/4x/8x, can also achieve 10% to 17% power saving gain.
Observation 8  The DRX on-duration offset to the SSB may have impact on power saving gain.

	R4-2101542
	OPPO
	Observation 1: Option 2 or 3 is not feasible for UE power saving in RLM/BFD measurement.
Proposal 1: RAN4 focus on extending evaluation period of RLM/BFD measurement and evaluating the scaling factor to achieve the balance of power saving and measurement performance.
Observation 2: Low mobility criteria in Rel16 can be reused.
Proposal 2: Prefer option 2b as SINR criteria that the measured SINR is above one additional threshold (e.g. SINR > X dB).
Proposal 3: Prefer UE to determine if the criteria for relaxation is fulfilled.

	R4-2101685
	Huawei, HiSilicon
	Observation 1: For the slot where UE needs to perform PDSCH decoding, there is no power saving gain due to skipping RLM/BFD measurement on this slot.
Observation 2: The power saving benefit due to only relaxed RLM/BFD measurements is quite limited.
Observation 3: The relaxed RLM evaluation period will cause RLF triggering latency, and the RLF triggering latency is increased with the lager relaxation coefficient and the higher UE speed.

	R4-2102239
	Ericsson
	Updated Simulation assumptions

	R4-2102240
	Ericsson
	Proposal #1: RAN4 to discuss whether different relaxation factors can be allowed for FR1 and FR2 based on simulation study. 
Proposal #2: RAN4 to discuss and agree reference SINR error (that can be tolerated) and the scaling factors is decided based on that. 

	R4-2102241
	Ericsson
	•	Observation #1: In release 17 UE power saving, it is possible to treat each UE separately by setting the relaxation criteria separately for each UE.
•	Proposal #1: Low mobility scenario under which the UE is allowed to apply the RLM/BM requirements is determined and configured to UE by the network, and it is up to the UE whether to apply relaxed RLM/BM requirements when configured.
•	Proposal #2: The short DRX periodicity for which relaxation is allowed is decided based on the ongoing simulation study.
•	Proposal #3: The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 reverts to the normal RLM operation (i.e. without relaxation).
•	Proposal #4: The UE while performing relaxed BM upon beam failure detection reverts to the normal BFD operation (i.e. without relaxation).
•	Proposal #5: Relaxed RLM/BFD requirements are defined by extending the legacy evaluation period with a scaling factor. 
•	Proposal #6: Scaling factor defining the relaxed RLM/BFD evaluation period is defined based on maximum of SSB periodicity and DRX cycle, max(TDRX, TSSB). 
•	Proposal #7: For intra-band CA/DC scenario, if UE has fulfilled the criterion for operating BFD in relaxed mode in one serving cell (SpCell), then it is allowed to operate BFD in relaxed mode in all other serving cells (e.g. Scells). 
•	Proposal #8: For intra-band CA/DC scenario, if UE has failed to fulfil the criterion for operating BFD in relaxed mode in one serving cell (SpCell), then it shall revert to normal BFD operation (i.e. without relaxation) in all other serving cells (Scells).a
•	Proposal #9: PDCCH is monitored based on the RLM/BFD relaxation, and adaption of PDCCH monitoring and exact criteria needs further discussion.

	R4-2102587
	Qualcomm Incorporated
	Observation 1: Out-of-sync and Beam Failure indications are based on SINR;
Proposal 1: Introduce RLM/BFD measurement relaxation, using a scaling factor to extend the period length between required measurement instances compared to the current standard operation as indicated in TS 38.133.
Proposal 2: Include a condition based on serving cell SINR in the criteria to be fulfilled for relaxation.
Proposal 3: Include a minimum SINR threshold for RLM/BFD relaxation, to be set based on simulation results and evaluated against the expected performance impact.


Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Evaluation assumption
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20]Issue 2-1-1: The definition of Delta SINR in R15
 
· Background: 
· Companies proposed to revise the definition of Delta SINR in R15. 
· Proposals: 
· Option 1 (R4-2102239, Ericsson): Revise the definition of Delta SINR in R15 to be Delta SINR = MAX (ABS(estimated SINR – ideal SINR) CDF=5%), ABS(estimated SINR – ideal SINR) CDF=95%)  [dB]. 
· Recommended WF: 
· May Ericsson clarify the formula, does it mean “CDF=5%/95%” of “ABS (estimated SINR – ideal SINR)” or “ABS” of “CDF=5%/95% of (estimated SINR – ideal SINR)”?  
 
Issue 2-1-2: Update on simulation assumptions
· Background: 
· Companies proposed to update the simulation  assumptions
· Proposals: 
· Option 1 (vivo, MTK):  Approve the simulation assumptions provided in R4-2101461.
· Option 2 (Huawei):  Add UE power consumption modelling for evaluating RLM/BFD relaxation.
· Recommended WF: 
· Companies are encouraged to provide views on whether Option 1 is agreeable or not. 

Sub-topic 2-2 Scenarios for power saving
Issue 2-2-1: Confirmation on beneficial Scenarios, from UE power saving gain perspective
· Background: 
· Companies proposed to confirm and conclude the power saving gain
· Proposals: 
· [bookmark: OLE_LINK12][bookmark: OLE_LINK10]Option 1 (MTK): RAN4 to confirm that from UE power saving gain perspective, it is beneficial to relax SSB-based RLM/BFD measurement and CSI-RS based RLM/BFD measurement in both FR1 and FR2. 
· Option 2 (Vivo): RAN4 to conclude the exact power saving gain if RLM/BFD are relaxed in low mobility and/or high/medium SINR region.
· RAN4 should strive to identify the scenarios that can achieve power saving gain when RLM/BFD are relaxed. (Vivo)
· The RSs for RLM/BFD, especially the periodicity/bandwidth of these RSs and the relation to RSs for RRM, need careful consideration in R17 RLM/BFD relaxation. (Vivo)
· [bookmark: OLE_LINK11][bookmark: OLE_LINK13]Option 3 (Huawei): RAN4 to study the power saving gain level at which RLM/BFD measurement relaxation is considered as feasible.
· [bookmark: OLE_LINK14]When the power saving gain level is higher than the threshold, it is considered that the benefit is big enough to support RLM/BFD measurement relaxation.
· To study the threshold is useful for RAN4 to identify the feasible scenarios.
· Recommended WF: 
· To capture the summary of simulation results for power saving gain in WF
 
Issue 2-2-2: Feasible Scenarios for Power Saving, from system impact perspective
· Background: 
· Companies proposed to conclude the feasible scenario for power saving gain, from system/mobility impact perspective
· Proposals: 
· Option 1 (MTK): 
· SSB-based RLM/BFD and CSI-RS based measurement relaxation in FR1 are feasible for low mobility and high SINR UE.
· CSI-RS based RLM/BFD measurement relaxation in FR2 are feasible for low mobility and high SINR UE
· FFS the feasibility for SSB-based RLM/BFD measurement relaxation in FR2 for stationary and high SINR UE
· Option 2: (Vivo)
· RAN4 to conclude the exact mobility impact if RLM/BFD are relaxed in low mobility and/or high/medium SINR region.
· Recommended WF: 
· Companies to comment whether the merged proposal, as the following, is agreeable or not
· Option 3: (Moderator)
· SSB-based and CSI-RS based RLM/BFD measurement relaxation in FR1 are feasible for low mobility and high/medium SINR UE.
· CSI-RS based RLM/BFD measurement relaxation in FR2 are feasible for low mobility and high/medium SINR UE
· FFS the feasibility for SSB-based RLM/BFD measurement relaxation in FR2 for stationary and high/medium SINR UE
 
Issue 2-2-3: DRX cycle
· Background: 
· Companies proposed to study the applicability of DRX cycles for RLM/BFD relaxation. 
· Proposals: 
· Option 1 (CMCC, Ericsson): The applicability of DRX cycles for RLM/BFD relaxation should be studied and decided based on the ongoing simulation study.
· Option 2 (VIVO): Short DRX cycles, e.g. DRX cycle length <= 80ms, should be considered ONLY in R17 RLM/BFD relaxation. 
· Recommended WF: 
· Need more discussion, companies are encouraged to provide views. Note that the options are not necessary to be mutually exclusive. 

Sub-topic 2-3 Relaxation criteria
Issue 2-3-1: Criteria which the UE is allowed to relax the RLM/BM requirements
· Background: 
· RAN4 to further study the criteria which the UE is allowed to relax the RLM/BM requirements, according to UE mobility and/or serving cell’s quality. 
 
· Proposals: 
· Option 1: Take both UE mobility and serving cell’s quality as the relaxation criteria. (MTK, CMCC, Xiaomi,vivo)
· Option 2: Take UE mobility as the major factor into the criteria. (ZTE, CATT)
· Option 3: Take serving cell SINR as the relaxation criteria. (QC,vivo)
· Recommended WF: 
· Need more discussion, companies are encouraged to provide views.
 
Issue 2-3-2: UE mobility as relaxation criteria
· Background: 
· Companies proposed how to consider the UE mobility as relaxation criteria

· Proposals: 
· Option 1: R16 low-mobility criterion should not be directly reused in R17 SINR-based criterion for RLM/BFD relaxation. (VIVO)
· Option 2: R16 RRM relaxation criterion can be used as baseline for RLM/BFD relaxation. (Apple) 
· Option 3: “low mobility criteria” should consider both UE velocity and the channel quality variation. (CMCC)
· Option 4: Consider time associated with a given condition when determining UE mobility state. (Nokia)
· Option 5: Low mobility scenario under which the UE is allowed to apply the RLM/BM requirements is determined and configured to UE by the network (Ericsson).
· Recommended WF: 
· Need more discussion, companies are encouraged to provide views. Note that the options are not necessary to be mutually exclusive.
 
Issue 2-3-3: Serving cell’s quality as relaxation criteria
· Background: 
· Companies proposed how to consider the serving cell’s quality as relaxation criteria

· Proposals: 
· Option 1: based on serving cell RSRP, i.e. at-cell-center criteria in R16 RRM relaxation criterion. (Apple, Xiaomi)
· Option 2: based on serving cell SINR which is above a certain threshold. (Oppo, QC, vivo).
· Recommended WF: 
· Need more discussion, companies are encouraged to provide views. Note that the options are not necessary to be mutually exclusive.
 
Issue 2-3-4: Network or UE to determine if the relaxation criteria is fulfilled
· Background: 
The following options are FFS
· Option 1: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements is determined by the network. 
· Option 2: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements is determined by the UE. 
· Option 3: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements is determined by both the network and UE.

· Proposals:
· [bookmark: OLE_LINK15][bookmark: OLE_LINK16] Option 1: Network determine whether UE can perform RLM/BFD relaxation based on relaxation criteria, after indicated by network, UE can further decide whether go into relaxation or not based on the relaxation criteria network indicated. (CMCC, Ericsson)
· Option 1a: Define a SINR-based network-configured threshold for RLM/BFD relaxation. Such threshold is the same for RLM and BFD. (Vivo)
· Option 2: Prefer UE to determine if the criteria for relaxation is fulfilled. (Oppo)
· Option 3: determined by both the network and UE (Xiaomi)
· Option 4:  Whether UE can determine alone if the low mobility criteria is met depends on the testability of the correct UE behavior (ZTE)
· The UE can determine alone if the criteria is met and enter the low mobility mode to use a relaxed requirements for RLM and RLF if there will be test cases defined to test the UE behaviors. (ZTE)
· Recommended WF: Need more discussion, companies are encouraged to provide views on the following questions
· [bookmark: OLE_LINK22][bookmark: OLE_LINK21]Q1: Should it be network or UE to enable/disable this feature?
· Q2: Should the relaxation criteria be predefined or configurable?
· Q3: Should it be network or UE to determine the relaxation criteria is fulfilled or not? 


Sub-topic 2-4 Relaxation scheme
Issue 2-4-1: Scheme of RLM/BFD measurements relaxation
· Background: 
· At least extending evaluation period of RLM/BFD measurement (Option 1) to be considered as the scheme of RLM/BFD measurements relaxation. FFS other schemes. 
· Proposals: 
· Option 1: Use of a scaling factor to extend the RLM/BFD evaluation period (Apple, CATT, Xiaomi, CMCC, QC, Vivo, Oppo, Ericsson)
· Option 2: Reducing the sample number (Vivo)
· Option 3: UE skip some measurement samples by increasing the indication interval to a longer interval which is larger than the evaluation period (Xiaomi)
· Recommended WF: 
· Is Option 1 agreeable?  
  
Issue 2-4-2: relaxation factor determination
· Background: 
· Companies proposed the considerations to determine the scaling factor. 
· Proposals: 
· Option 1 (Apple): Relaxation factor depends on various factor including DRX cycle configuration, RLM-RS configuration, mobility and channel conditions etc.
· Option 1a (Ericsson):  Scaling factor defining the relaxed RLM/BFD evaluation period is defined based on maximum of SSB periodicity and DRX cycle, max(TDRX, TSSB) 
· Option 2 (CMCC): The evaluation period after relaxation should be within a reasonable range considering periodicity of SSB or CSI-RS resource (Option2b), N factor (Option3) and P factor (Option4) for RLM/BFD relaxation.
· Option 3 (Ericsson): RAN4 to discuss and agree reference SINR error (that can be tolerated) and the scaling factors is decided based on that. 
· Recommended WF:
· Need more discussion, companies are encouraged to provide views. Note that the options are not necessary to be mutually exclusive.
 
Issue 2-4-3: relaxation factor: different relaxation factor in FR1 and FR2
· Proposals: 
· Option 1 (Ericsson): RAN4 to discuss whether different relaxation factors can be allowed for FR1 and FR2 based on simulation study. 
· Recommended WF:
· Need more discussion, companies are encouraged to provide views. 
 
Issue 2-4-4: relaxation between RLM and BFD
· Proposals: 
· Option 1 (vivo): The conclusions to RLM measurement relaxation, if achieved, should also be applicable to BFD, at least in FR1.
· Recommended WF:
· Need more discussion, companies are encouraged to provide views. 
 
Issue 2-4-5: relaxation factor for RLM/BFD indication interval 
· Background: 
· Companies proposed relaxation factor for RLM/BFD indication interval 
· Proposals: 
· Option 1 (CMCC): The scaling factor of indication intervals is equal to the scaling factor of evaluation period. 
· Option 2 (vivo): RAN4 should further study the impact to oos requirement if the RLM assessment period is allowed to be extended K times when SINR is above a proper threshold. 
· Recommended WF:
· Need more discussion, companies are encouraged to provide views. 

Issue 2-4-6:  N310/N311 in the relaxation mode
· Background: 
· Companies raised the discussion on N310/N311 in the relaxation mode could be different from normal RLM operation.  
· Proposals:
· Option 1: When operating in relaxed RLM/BFD mode, there could be alternate values for related parameters such has values for N310/N311. (Nokia)
· Recommended WF:
· Need more discussion, companies are encouraged to provide views. 

Sub-topic 2-5 Other Aspects
Issue 2-5-1: Reverting to the normal RLM operation 
· Background: 
· The following options are FFS
· Option 1: The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 reverts to the normal RLM operation (i.e. without relaxation). 
· Other options are not precluded
· Proposals:
· Option 1: 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 reverts to the normal RLM operation (i.e. without relaxation). (ZTE, Ericsson, Apple, CMCC, Xiaomi, Nokia, vivo)
· Option 1a: revert when the relaxation criterion is not met (Apple, vivo)
· Option 1b: revert when N310 starts to count, i.e. 1 out-of-sync indication. (Apple, CMCC)
· Option 1c: revert when T310 is running, i.e. N310 out-of-sync indication. (Xiaomi)
· Option 1d: revert when observed link quality degradation. (Nokia)
· Recommended WF:
· Need more discussion, companies are encouraged to provide views. 
 
Issue 2-5-2: Reverting to the normal BM operation 
· Background: 
· Companies proposed reverting to the normal BM operation (i.e. without relaxation) upon beam failure detection. 
· Proposals:
· Option 1: Reverting to the normal BFD operation upon detect 1 beam failure instance indication. (CMCC)
· Option 2: The UE while performing relaxed BM upon beam failure detection reverts to the normal BM operation (i.e. without relaxation). (ZTE, Ericsson)
· Option 3: There might be no benefit to configure conditions for UE reverting to normal BFD. (Xiaomi)
· Recommended WF:
· Need more discussion, companies are encouraged to provide views.
 
Issue 2-5-3: Relaxation of BM when not all serving cells in intra-band CA/DC meets relaxation criteria 
· Background: 
· Companies proposed to discuss the relaxation of BM when not all serving cells in intra-band CA/DC meets relaxation criteria. 
· Proposals:
· Option 1: For intra-band CA case, the UE should relax only on serving cells where the relaxed criteria is fulfilled.  (ZTE, CMCC)
· Option 2 (Xiaomi): For intra-band CA case, RAN4 to define the same measurement relaxation rules for the serving cells. 
· Option 2a (Ericsson): 
· For intra-band CA/DC scenario, if UE has fulfilled the criterion for operating BFD in relaxed mode in one serving cell (SpCell), then it is allowed to operate BFD in relaxed mode in all other serving cells (e.g. Scells).   
· For intra-band CA/DC scenario, if UE has failed to fulfil the criterion for operating BFD in relaxed mode in one serving cell (SpCell), then it shall revert to normal BFD operation (i.e. without relaxation) in all other serving cells (Scells) 
· Recommended WF:
· Need more discussion, companies are encouraged to provide views.
 
Issue 2-5-4:  Relaxation on PDCCH monitoring
· Background: 
· Companies proposed to discuss whether relaxation on PDCCH monitoring is within the scope of this WI.  
· Proposals:
· Option 1: Further discussion whether relaxation on PDCCH monitoring is within the scope of this WI. And whether RAN4 needs to specify anything related to relaxation on PDCCH monitoring.  (ZTE, Vivo)
· Option 2: PDCCH is monitored based on the RLM/BFD relaxation, and adaption of PDCCH monitoring and exact criteria needs further discussion (Ericsson)
· Recommended WF:
· Need more discussion, companies are encouraged to provide views.

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: The definition of Delta SINR in R15
	Company
	Comments

	vivo
	We are fine to option 1.
For the question from moderator, our understanding is “ABS” of “CDF=5%/95% of (estimated SINR – ideal SINR)”. 

	MTK
	We agree that following formula can be another performance metric
                   
                              ΔSINR2 = ABS(estimated SINR – ideal SINR) @ 90% + Qout  

               Considering that evaluation results based on 2 different delta SINR definitions are not comparable, companies should specify which definition they applies when displaying the simulation results and corresponding conclusions.

	Ericsson
	There was typo: The correct proposal should be:
Delta SINR = MAX (ABS(estimated SINR at Rel-17– estimated SINR at Rel-15) CDF=5%), ABS(estimated SINR at Rel-17 – estimated SINR at REl-15) CDF=95%) [dB]

· Estimated SINR at Rel-15: the legacy SSB or CSI-RS based SINR estimation assumed in NR Rel-15 where relaxation is not applied.
· Estimated SINR at Rel-17: the SSB or CSI-RS based SINR estimation when relaxation factor is applied. 
Hopefully this clarifies the confusion. 
The intention with our proposal is that the delta SINR should be based on the maximum deviation at 5%-ile or 95%-ile. It is noted that 5%- and 95%-ile are typically used in RAN4 simulations. Our view is that the delta SINR should be derived using a high percentile to have more accurate simulation results, and 90%-ile might be too low.

	Huawei
	The updated proposal from Ericsson is acceptable for us.

	Nokia
	Ericsson’s clarification seems ok, but would it still be possible to clarify the definition of ideal SINR?

	Qualcomm
	Does the definition need to include a confidence threshold? Another approach might be to collecting simulation results for Delta SINR for different thresholds, (ie. 95%, 99%) and then evaluate what’s the most appropriate value.



Issue 2-1-2: Update on simulation assumptions
	Company
	Comments

	vivo
	Support option 1.
For option 2, in our understanding this is related to the WF that to be approved in this meeting.
Of course we are fine to further agree on some of the power consumption modeling, if RAN4 can achieve such agreements. But we are NOT fine to accept considering ONLY cases that have very little power saving gain. As discussed in our paper, in R17 UE power saving, RAN4 should be able to identify the cases that significant power saving gain can be achieved. 
Based on inputs in this meeting, we see quite many companies see the benefit of power saving in many cases if RLM/BFD are relaxed. These all are reasonable cases, and they are not corner cases in our understanding.
Therefore, if the cases, in which power saving gain can be achieved, are not precluded from the agreed evaluation assumptions, we are also fine to consider option 2.

	MTK
	Support option 1. This update mainly introduces reference settings for companies to evaluate the averaged increased latency of RLM/BFD measurement relaxation.
For option 2, we share the same view with VIVO. According to the agreed items in WID, RAN4 should try to identify the cases that power saving gain can be obtained.

	Apple
	Support option 1. Not clear what UE power consumption modelling should be added for option 2.  

	Ericsson
	The updated simulation assumptions should include the percentile for deriving the delta SINR which is missing in current assumptions. According to the work plan only one meeting is left for the study phase and therefore RAN4 should focus on concentrating on the most essential part which is the impact on the control channel performance for RLM/BFD at different SINR levels, and frequency range for different settings of relaxation factors. 

	Huawei
	We note the simulation results provided in this meeting show the power saving gain due to RLM/BFD relaxation from 0% to 20+%, which means that companies have quite different assumptions on the power consumption model. We suggest to provide power consumption model for the purpose of further investigating the scenario which is feasible for RLM/BFD relaxation.
Huawei assumes that UE performs per-slot PDCCH monitoring within onDuration time, while some company may not have the same assumption. Some companies provided simulation results involving RRM measurement relaxation and the power saving gain include the benefit due to RRM measurement relaxation. However, the objective of this WID is to study the feasible RLM/BFD measurement relaxation and RRM measurement relaxation is out of the scope. 
To Apple
[bookmark: OLE_LINK212]UE power consumption model specified in section 8.1 in TS38.840 can be used as baseline, which defines the relative power for different power states (e.g., PDCCD-only, SSB/CSI-RS processing, PDCCH+PDSCH, UL, SMTC based RRM measurements etc. ) and the power scaling scheme for combined power states. Companies are encouraged to provide the types of power states are involved for simulation.


	Nokia
	Although the parameters agreed for FTP3 traffic model are according to RAN1 TR, it seems that in simulations from most companies 20/40 ms DRX cycle is used, which is in line with the WID objective to consider short DRX periodicity/cycle. So we would suggest to update this in the simulation assumptions for result alignment. If this is agreeable, then we think a more suitable value for the inter arrival time would be 50 ms instead of 200 ms. 
Related to the values for Qin and Qout, we think these are related to a certain receiver performance. The relation to the PDCCH performance should be clear, which is why we would prefer to replace these parameters simply with the BLER thresholds for Qin and Qout. 
N310/N311 counters: Could it be clarified how these values were chosen? To us counter value 1 seems quite low considering a typical baseline configuration by the network, so something higher than 1 would seem more realistic to us.

	vivo2
	Replying Ericsson
We are fine to the changes proposed by Ericsson. The evaluation assumptions can be updated accordingly.
Regarding the impact to PDCCH monitoring, actually the updated evaluation assumptions in last meeting included the RLF latency and BF latency. At least we see 2 companies have provided results on the latency, and we do not see very big variations in the results. That may probably address your concern. Of course any more evaluations in future meetings are welcome.
Finally, regarding the work plan, in our understanding RAN4 needs to make all conclusions including potential schemes. It would be better if RAN4 can at least make some general observations based on current results, so as to make some progress.

Replying Huawei
1. In our understanding, the baseline assumption from RAN1 is to assume per-slot PDCCH monitoring and we are OK to clarify such behavior in evaluation assumption. Moreover, at least the results from vivo is aligned to this.
2. Yes we agree RRM measurement relaxation currently is not included in the scope. But firstly we see several companies are interested in the case where the L1 measurement interval for RLM and BFD, is extended K times, while the L1 measurement interval for RRM is also extended. The technical consideration behind this is that if UE is in high/medium SINR, the # of measurement samples can be reduced. Based on above, we have the following two observations:
a. Whether the extension of L1 RRM measurement interval impacts the current RRM requirements may need further investigation. 
b. If impacts to RRM requirements are identified, then we think RAN4 can still make technical conclusions based on existing evaluations. Since RLM and BFD are for serving cell measurements and if they are relaxed, neighbor cell measurements can also be relaxed without system performance degradation.

Replying Nokia
What you have proposed are already updated in our tdoc R4-2101461. It would be good if you can check it.  Regarding N310/N311, ‘1’ is according to test case parameters and other values, of course are not precluded.

To Moderator,
It would be good if a revised tdoc number for R4-2010461 can be provided in the second round. Thanks.



Issue 2-2-1: Confirmation on beneficial Scenarios, from UE power saving gain perspective
	Company
	Comments

	vivo
	We are fine to the recommended WF.
For option 3, at least based on inputs from vivo, it is ok to identify such threshold for feasible relaxation based on simulation. Such threshold is related to the assumed relaxation factor K and the assumed worst case of UE mobility.

	MTK
	Support the WF.

	Apple
	Support capture simulation results in WF

	Ericsson
	We need to be more specific. Do we mean that the simulation results for delta PDCCH that were presented by different companies are going to be captured in a summary document? If this is the understanding, then we are fine with the proposed way forward. 

	Nokia
	Based on our simulations, no UE power saving gain could be achieved by relaxing only RLM/BFD measurements. No relaxation scheme should be approved unless it can be concluded that there is an actual benefit from UE power saving perspective.  
Regarding the recommended WF, this is fine for us. We would just like companies to clarify if in their simulations they have relaxed also RRM measurements and/or L1-RSRP measurements or not.

	Qualcomm
	Support the WF



Issue 2-2-2: Feasible Scenarios for Power Saving, from system impact perspective
	Company
	Comments

	vivo
	We are fine to the recommended WF.
Moreover, we suggest to slightly prioritize FR1.

	MTK
	Agree with the WF.

	Apple
	Support FR1. FR2 needs further study

	Ericsson
	Since in Issue 2-1-2, it is proposed to update the simulation assumptions and more simulation results are expected at next meeting, RAN4 should wait to make the conclusions proposed in WF (option 3). Instead we prefer to postpone the conclusion to next meeting when more simulations are done. 

	Huawei
	We share the same view as Ericsson to postpone the conclusion to next meeting. 

	Nokia
	Here it would also be good to collect the simulation results. Moreover, we think the feasibility from system level perspective should be evaluated together with the power saving study. If there is no significant power saving gain, then it does not matter whether the relaxation scenario is feasible from system level perspective or not.

	Qualcomm
	Simulation results provided until now seem to justify feasibility in FR1. FR2 can be further studied. 

	vivo2
	Replying Ericsson and Huawei:
We still think it would be better if RAN4 can at least make some general observations based on current results, so as to make some progress.



Issue 2-2-3: DRX cycle
	Company
	Comments

	vivo
	In our view, DRX cycle length <= 80 ms should be considered only.
For longer DRX cycle length, e.g. 160ms, the power saving gain for RLM relaxation would be limited if FTP traffic is considered. Moreover, the relaxation factor would not be large enough to achieve power saving gain if limited mobility impact needs to be kept.

	CMCC
	Both Option1 and Option2 is reasonable. For option2, the threshold of DRX cycle length can be further studied based on simulation results.

	MTK
	Support option 1. The scaling factor should be determined based on evaluation results with different DRX cycle.

	Apple
	Support option 1

	Ericsson
	We can agree to both option 1 and 2 together as they are not mutually exclusive. It is also important to note that the scaling factor should take into account both DRX cycle length and reference signal (SSB or CSI-RS) periodicity i.e. max(Trs, Tdrx). 

	CATT
	Support option 1 for further simulation. 

	Huawei
	Support option 1.

	Nokia
	It is fine to consider the DRX cycles based on the simulation results, but initially we would prefer to stick with what was agreed in the evaluation assumptions: 20 ms and 40 ms DRX cycle.

	Qualcomm
	Support option 1. Option 2 can be motivated with simulation results



Issue 2-3-1: Criteria which the UE is allowed to relax the RLM/BM requirements
	Company
	Comments

	vivo
	We see it feasible to take serving cell SINR as relaxation criteria. We also think the proposal from Ericsson is reasonable. For example, some of the cells can be considered as “low mobility” cell, e.g. in indoor deployments. In these cells if some reasonable SINR thresholds are configured, UE should be able to relax RLM and BFD if its measured SINR is above such threshold.
Therefore, we support option 3 but see it also compatible with option 1.

	CMCC
	We support Option1, how to capture the “low mobility” and “serving cell quality” can be further studied.

	Xiaomi
	Support Option 1.

	OPPO
	Option 1 is fine,

	MTK
	Support option 1. For those stationary and low mobility UE, it is also possible to relax RLM/BFD measurement.

	ZTE
	Support Option 2. The main objective of this work item is to enhance UE power saving under low mobility conditions.

	Apple 
	Option 1

	Ericsson:
	In our view, UE can be allowed to apply relaxation when NW has configured the UE that it is in low mobility condition and when serving cell SINR is above a threshold. The threshold can be expressed as function of RLM OOS threshold or BFD threshold since the estimated SINR is subject to UE implementations. For example, UE is allowed to relax when NW has configured UE that it is in low mobility condition and when estimated radio link quality is above Qout + X (dB) and Qout,LR + Y (dB) for RLM/BFD respectively. X and Y can be derived based on the ongoing simulation study. 

	CATT
	Support option 2. In our simulation, under low mobility conditions can be relaxed. Open for serving cell SINR for further simulation. 

	Huawei
	We can agree to take UE mobility and serving cell quality into account, but whether to consider other aspects is FFS.

	Nokia
	UE mobility was already indicated as a criteria in the WI, so at least that should be included. Serving cell quality can also be taken into account, but it needs to be clarified how.

	Qualcomm
	Support option 1. Both UE mobility and SINR should satisfy the conditions we are discussing, in order to guarantee minimum impact;



Issue 2-3-2: UE mobility as relaxation criteria
	Company
	Comments

	vivo
	We do not think R16 low mobility criterion can be directly reused in SINR-based criterion. Option 5 and option 4 are considerable. 

	CMCC
	Option1, Option3 and Option5 is preferred.

	Xiaomi
	We prefer option 4.

	OPPO
	Option 2.

	MTK
	Depending on whether we need a low mobility criteria i.e., conclusion in previous issue. If confirmed, we support option 1. Criteria of Layer 3 measurement should not be applied in the Layer 1 measurement.

	ZTE
	Support Option 3 as a general principle and option 5 which is an option with more details.

	Apple 
	Option 2

	Ericsson
	We support option 5. But it shall be noted that option 5 can be combined with the UE decision, i.e. the UE is evaluating whether it has fulfilled the relaxation criteria. The UE can be allowed to apply relaxation when NW has configured the UE that it is in low mobility condition and when estimated radio link quality is above a threshold, this is performed in the UE (see our response on issue 2-3-1). 

	CATT
	The UE velocity should be considered certainly.  In our discussion paper, we have two observations:
Observation 1: for low speed, the relaxation factor can be 4 with no performance degradation for RLM compared to Rel-15.
Observation 2: When speed is 30km/h, the system cannot meet the same performance as that in release 15.

	Huawei
	[bookmark: OLE_LINK220][bookmark: OLE_LINK229][bookmark: OLE_LINK230][bookmark: OLE_LINK228][bookmark: OLE_LINK231][bookmark: OLE_LINK236]R16 relaxation criterion is used in RRC idle mode, including R16 low-mobility criterion and not at cell edge criterion. R16 low-mobility criterion is based on the detection of cell reselection number within a time period. R16 not at cell edge criterion is based on the RSRP/RSRQ measurements. R16 measurement relaxation is allowed when either R16 low-mobility criterion or R16 not at cell edge criterion is satisfied. However, R17 measurement relaxation shall not be allowed when either low-mobility or good serving cell quality is not satisfied.
[bookmark: OLE_LINK245]We suggest not to define separate relaxation criteria but to define a combination criterion for R17 measurement relaxation in RRC connected mode.

	Nokia
	We have proposed Option 4, but condition and time can be configured by the NW, i.e. option 4 combined with option 5.

	Qualcomm
	It is not clear why, for the purposes of evaluating UE low mobility ONLY (so to be coupled with an SINR threshold), R16 RRM low mobility criterion cannot be used as a baseline. Threshold and evaluation time for this criterion can be studied and modified for the RLM case if needed
Other options are not precluded.



Issue 2-3-3: Serving cell’s quality as relaxation criteria
	Company
	Comments

	vivo
	We support option 2.
RLM and BFD are based on hypothetical BLER and using SINR is more straightforward.

	CMCC
	We support Option2.

	Xiaomi
	From our perspective, the channel quality measured by UE is determined by the performance of the PDCCH and PDSCH, however, the mapping between the SINR and the BLER of the DL channels depends on the receiver that UE implemented. Our major concern on Option 2 is how to determine the certain SINR threshold. We are open to discussion.

	OPPO
	Option 2.

	MTK
	Support option 2. We can concern on option 1, because Layer 3 measurement criteria should not be applied in Layer 1 measurement.

	Apple 
	Option 1. We agree with Xiaomi’s comment. 

	Ericsson
	This is related to Issue 2-3-1. It shall be noted that the estimated serving cell SINR depends on implementation, and to avoid UE entering relaxation at different stages in time, the SINR threshold should be expressed as function of RLM OOS threshold or BFD threshold. For example, UE is allowed to relax when NW has configured UE that it is in low mobility condition and when estimated radio link quality is above Qout + X (dB) and Qout,LR + Y (dB) for RLM/BFD respectively. X and Y can be derived based on the ongoing simulation study.

	CATT
	Open to the discussion. 

	Huawei
	We suggest not to define separate relaxation criteria but to define a combination criterion for R17 measurement relaxation in RRC connected mode.

	Nokia
	Since RLM and BFD are SINR based, we prefer to use SINR as the quality measure. The exact metric needs to be discussed.

	Qualcomm
	We support option 2, if the serving cell SINR is intended as the SINR used for RLM, because the impact of the relaxation can be better evaluated using the threshold over RLM/BFD and the expected variation compared to the Rel-15 RLM.



Issue 2-3-4: Network or UE to determine if the relaxation criteria is fulfilled
	Company
	Comments

	vivo
	We are fine to option 1.
Q1: In our view such feature is better to be enabled by network. Otherwise, it could be UE implementation and possibly no spec impact.
Q2: In our view, such criteria should better be configurable, since the assumed mobility state could be different in different cell.
Q3: In our understanding, network assumes that UE is only allowed to relax RLM/BFD if such criteria are met. However, UE can decide to relax or not relax RLM/BFD if it meets the criterion.

	CMCC
	We support Option1.
Q1: Should it be network or UE to enable/disable this feature?
We prefer network to enable/disable this feature.
Q2: Should the relaxation criteria be predefined or configurable?
We prefer configurable relaxation criteria, and we are open to predefined way.
Q3: Should it be network or UE to determine the relaxation criteria is fulfilled or not? 
It is better to let UE to determine the relaxation criteria is fulfilled or not. Network determination may introduce additional delay.

	Xiaomi
	We are fine with option 1.

	OPPO
	Option 2. We think that Q3 is the same as this issue 2-3-4.
Q1: Should it be network or UE to enable/disable this feature?
It is better to be enabled by network if this feature is configurable.
Q2: Should the relaxation criteria be predefined or configurable?
Either is ok.
Q3: Should it be network or UE to determine the relaxation criteria is fulfilled or not? 
Prefer UE to determine if the criteria for relaxation is fulfilled

	MTK
	Q1: Network enables.
Q2: Considering that based on evaluation results, the maximal allowed scaling factor that UE can apply are variate with different UE speeds and SINR, we prefer to agree on predefined value or rule to allow UE apply different scaling factors under different conditions, i.e., UE speed, SINR value, and scenario (RS type, DRX cycle, etc).
Q3: It should be UE determination.

	ZTE
	Prefer Option 4 and can compromise to Option 1 and 1a. The drawback of Option 1 or 1a is increased controlling ignaling. If test cases are designed carefully then we don’t see a problem to allow the UE to make the decision.

	Apple
	Q1: Network enable the feature. 
Q2: Relaxation criteria is configured by network. 
Q3: UE to determine whether the criteria is fulfilled or not. 

	Ericsson
	We also support option 1. 
Q1: Feature is enabled/disabled by the network node.
Q2: Relaxation criteria can be configurable.
Q3: Criteria is determined by the network and is up to network implementation (e.g. based on different types of information or measurements related to the UE). 

	CATT
	Support option 1. In last meeting, we have the agreement of option 1?

	Huawei
	Q1: It depends on how to define the relaxation criterion. The parameters used for relaxation criterion can be indicated by network.
Q2: The relaxation criterion is predefined, but the parameters used for relaxation criterion can be configurable.
Q3: It is UE to determine whether the relaxation criterion is satisfied or not. 

	Nokia
	Support Option 1. Network may define the criteria for relaxation, and UE can decide whether to relax if the criteria is fulfilled. 
Q1: NW should enable/disable the feature. 
Q2: We prefer configurable relaxation criteria 
Q3: It should be left to UE to determine whether the criteria are fulfilled and, optionally, relax when the criteria are fulfilled. How to test UE behavior should be discussed.

	Qualcomm
	Support Option 1 if ‘NW determine’ means through the use of configurable thresholds, with these terms:
Q1: Feature can be enabled/disabled by the NW;
Q2: The relaxation criteria can be configurable;
Q3: The UE can determine whether the configured criteria are fulfilled or not.




Issue 2-4-1: Scheme of RLM/BFD measurements relaxation
	Company
	Comments

	vivo
	We are fine to either option 1 or option 2.

	CMCC
	Support recommended WF to take Option1

	Xiaomi
	Support Option 1. 
We think Option 2 and Option 3 are feasible way to save power consumption, but may influence the RLM/BFD performance.

	OPPO
	Option 1

	MTK
	Support Option 1. 

	Apple
	Support option 1 

	Ericsson
	We support option 1.

	CATT
	Suppport option 1. 

	Nokia
	Option 1. Could it be clarified how the relaxation based on Option 2/3 would look like in practice? In our understanding it is not clearly defined how many samples the UE should use during the evaluation period.

	Qualcomm
	Support option 1;



Issue 2-4-2: relaxation factor determination
	Company
	Comments

	vivo
	Option 1, 1a, 2 all make sense. We can come back to this later after we make decision in 2-4-1. 

	CMCC
	Generally, relaxation factor should consider the measurement result accuracy impact and the length of measurement period after relaxation. Both Option1, Option2 and Option3 is reasonable.

	Xiaomi
	Option 1 and Option 1a are both fine to us.

	OPPO
	Option 1/1a.

	MTK
	We would like to propose an option 4:
Scaling factor depends on various factor including:
Evaluation period (RLM or BFD), RS type (SSB based or CSI-RS based), RS periodicity, DRX cycle, frequency range (FR1 or FR2),  N factor, SINR, and UE speed.

	Apple 
	Option 1/1a

	Ericsson
	We support option 1a. But we also agree with MTK that the scaling factor (evaluation period may further depend on FR1, FR2) which are addressed in Issue 2-4-3.
Perhaps following modification of option 1A can be agreeable to companies:
· Option 1a (Ericsson):  Scaling factor defining the relaxed RLM/BFD evaluation period is defined based on maximum of SSB periodicity and DRX cycle, max(TDRX, TSSB). Scaling factor further depends on estimated SINR level. 

	CATT
	In last meeting, we list all conditions can affect relaxation factor in discussion paper. 
RLM-RS type, UE speed, DRX cycle (no DRX/short/long), Periodicity of SSB or CSI-RS resource, N (RX beam for FR2), P (scale factor with consideration of overlap with measurement gap and/or SMTC window)
So for this issue, multiple options are reasonable. Maybe not preclude the conditions but sort by priority for the simulation in the following meetings. 


	Nokia
	Options 1 and 2 are fine as considerations to be done at NW to configure the relaxation factor. Which parameters to consider should wait for conclusion of simulation results.

	Qualcomm 
	Options 1, 2, 3 are reasonable. All factors mentioned have an impact on the determination relaxation factor, and the delta SINR curves generated with simulations based on different configurations need to be evaluated and can be used to determine the relaxation factors.
Option 1a formulated as in Ericsson comment lists SINR as a parameter for the relaxation factor. Is this supposed to be on top of the SINR threshold for going into relaxation? So different thresholds for different relaxation factors?



Issue 2-4-3: relaxation factor: different relaxation factor in FR1 and FR2
	Company
	Comments

	vivo
	Option 1 make sense, but we suggest to further discuss this issue after we conclude some of the previous issues. 
As mentioned before, we slightly prefer to prioritize FR1.

	CMCC
	This should be discussed based on simulation results, and we think whether the scaling factor is a fixed configuration or can be configured differently based on various scenarios should be discussed first.

	OPPO
	Support option 1 in principle.

	MTK
	Agree with option 1. According to our evaluation results, large SINR variation is observed in FR2

	Apple
	Agree. Different factor for FR1 and FR2

	Ericsson
	Our results indicate different level of impact on PDCCH error due to different relaxation level for FR1 and FR2. This needs further investigation and if different level of impact on FR1 and FR2 is confirmed then the scaling factor is defined differently. 

	CATT
	Support option 1 but need further simulation results to support. 

	Huawei
	RAN4 further study this issue according to the simulation results in next meeting.

	Nokia
	Ok to study this based on the simulation results, but any allowed relaxation factor should be justified by a visible power saving gain based on the simulations.

	Qualcomm
	Relaxation factor can also have a dependency on FR, this can be treated along with all the parameters listed in the previous issue 2-4-2 for relaxation factor determination;



Issue 2-4-4: relaxation between RLM and BFD
	Company
	Comments

	vivo
	In our view, RLM and BFD are based on the almost same resources, and if RLM is relaxed but BFD is not, it would be very difficult to achieve any power saving gain.
Therefore we propose option 1.

	MTK
	We agree that both RLM and BFD should be relaxed; however, RLM and BFD have different sample numbers and Qout values, the scaling factor might be evaluated separately and choose the smaller K.

	Ericsson
	We have similar view as MTK. The high level criteria can be the same as stated by Vivo, but there might be parameters which are specific to the RLM and BFD which needs to be studied before any decision can be made.

	Huawei
	A RLM-RS can also be configured as BFD-RS. For this type of RS, same relaxation solution need to be applied for both RLM and BFD.

	Nokia
	If these are based on the same RS, then proposal makes sense. However, we would prefer to take this discussion related to the simulation results.

	Qualcomm
	It does not seem meaningful to relax only RLM or only BFD in terms of power saving gain. The sound approach might be to relax and satisfy the stricter requirement (in case they will be different);



Issue 2-4-5: relaxation factor for RLM/BFD indication interval
	Company
	Comments

	vivo
	If option 2 in issue 2-4-1 is adopted, then we think here the indication periods should still be relaxed K times, but different conclusion would be made to the out-of-sync evaluation period requirements. In our view some relaxation to out-of-sync requirements is needed, but no need to relax them K times.
If option 1 in issue 2-4-1 is adopted, we see option 1 is feasible.

	CMCC
	We support Option1. First, the scaling factor of indication intervals should be equal to the scaling factor of evaluation period. Then how to capture the scaling factor of evaluation period can be further studied considering of the impact to oos requirement and other aspects.

	MTK
	We can consider option 1 as a starting point.

	Apple
	Option 1 is OK 

	Ericsson
	This need more discussions. For example, if scaling factor allows the UE to extend the evaluation period, then it might be so that there is nothing to be indicated/reported. 

	CATT
	Option 1 is fine. 

	Huawei
	Need more discussion.

	Nokia
	Option 1: If evaluation interval is relaxed the indication interval should follow the same. Else the indication would be based on outdated measurements.

	Qualcomm
	Option 1 is feasible: If the RLM/BFD evaluation period is extended with a scaling factor, it is reasonable to scale down indications (nothing to report)



Issue 2-4-6:  N310/N311 in the relaxation mode
	Company
	Comments

	vivo
	If relaxation is only allowed to take place when SINR is above some thresholds, and if such thresholds are several dB above Qout, then we do not see the need for alternative values of N310/N311

	Xiaomi
	We think this issue is related to the discussion on Issue 2-5-1. If companies are in agreement with the certain number of OOS indications for UE to reverting to normal RLM operation, there might be no need to configure alternate values for N311/N310. If it is agreed that the UE upon triggering T310 reverts to the normal RLM operation, it would be appropriate to discuss the alternate values for N310/N311.

	MTK
	We prefer not to change N310/N311; otherwise, it will change the timing that UE claims RLF.    

	Apple 
	Prefer not change. N310 can be used to fall back to normal RLM/BFD

	Ericsson
	In our view, relaxation in time domain by extending the evaluation period is the first step. Other techniques need further evaluations. But we prefer not to change N310/N311 as this will have big impact on L3 filtering which should be under network control. 

	CATT
	Prefer not to change N310/N311.

	Huawei
	It is assumed to allow RLM/BFD relaxation with good serving cell quality. N310/N311 is used for RLM/BFD evaluation with not good serving cell quality, and legacy RLM/BFD shall be applied. There is no need to change N310/N311.

	Nokia
	Robust and fast mechanisms for reverting the relaxation mode are needed. When the UE has relaxed RLM measurements, alternate values (smaller values) could be helpful to prevent RLF due to relaxation.

	Qualcomm
	This can be discussed along with the reverting to normal operations. 
It is not meaningful to discuss about N310/N311 in relaxed mode if we assume that the UE will revert to normal RLM operations after i.e. one OOS, but it can be further discussed whether N310 can be reduced when the UE reverts to normal measurements, to recover part of the delay in SINR convergence to Qout due to the extended evaluation time.



[bookmark: OLE_LINK270]Issue 2-5-1: Reverting to the normal RLM operation
	Company
	Comments

	vivo
	We support option 1.
Other details can be further discussed in the next meeting.

	CMCC
	We prefer Option1b and also open to Option1a.

	Xiaomi
	Both option 1a and option1c are ok for us.

	MTK
	We support option 1a, for it has minimal system impact.     

	ZTE
	Support Option 1 which is reasonable in our view. For 1a to 1d, we can study further the details.

	Apple
	Option 1a and 1b

	Ericsson
	We also support option 1. In our view, option 1 already covers the criteria proposed in 1b and 1c. For 1d, we agree that there should be a side condition and if that is not fulfilled the UE should also revert to normal operation, in our understanding this is being addressed in Issue 2-3-1, and 2-3-3.  

	CATT
	Support option 1a or 1b.

	[bookmark: _Hlk62667794]Huawei
	[bookmark: OLE_LINK276][bookmark: OLE_LINK277]The reverting criterion can be develop from the relaxation criterion. The reverting criterion can also take mobility state and serving cell quality into account with using different parameters.

	Nokia
	Using the alternate (lower) N310, then T310 can start earlier and can be used to trigger reverting to the normal RLM. Basically, we propose alternative N310/N311 values combined with reverting based on any indicator of quality degradation (option 1d). Option 1b and 1c represent a subset of option 1d in our view.  

	Qualcomm
	Option 1b seems reasonable 
Does option 1a refer to both SINR condition and low mobility condition? If it also includes SINR then 1b is not needed, if it only includes low mobility it should be specified.



Issue 2-5-2: Reverting to the normal BM operation
	Company
	Comments

	vivo
	As discussed in issue 2-4-4, we think reverting to normal operation should take place at the same time for RLM and BFD.
This also can be further discussed in future meetings.

	CMCC
	We prefer Option1 and also open to Option2

	Xiaomi:
	Prefer Option 3. 
We think that the beam recovery procedure could guarantee the link quality. So, it might not be necessary to set conditions for UE to revert to the normal BFD operation. 
For option 1, we have concern that it would be too frequently for UE to revert to normal BFD operation, as the quality of beam is easily influenced by sudden blockage. For option 2, in our knowledge, once the UE has declared beam failure, it initiates the recovery procedure to indicate the gNB the failure and a new suitable beam for recovering the failed link. We think in this case the relaxed BFD operation comes to an end naturally.

	MTK
	Support option 3. BFD’s original behavior is entering CBD when UE counts Oout for N samples. It would too sensitive if N=1 and it might be useless because SINR is high for relaxed BFD.

	ZTE
	Support Option 2 (actually the intention behind Option 1 and 2 are quite similar).
We don’t fully agree with Xiaomi’s comment. If the UE frequently reverts to normal BFD then it means that the channel condition for example is not good enough so the UE shouldn’t even go into the relaxation mode. When the UE mobility is low and channel condition is good, the UE will steadily remain in the relaxation mode, which is the motivation of this work item.

	Apple 
	Discuss together with RLM operation.  

	Ericsson
	We also support option 2. With option 3 there is a risk that UE continues to operate under relaxed mode after BFD which should be avoided when beam failure is detected.  

	Huawei
	We suggest to use same reverting criterion for both RLM and BFD.

	Nokia
	Waiting for beam failure might be too late moment to revert back to normal measurements. Similarly, as for Issue 2-3-1, the revert should preferably happen already when the condition for relaxation does no longer apply. In case simulation results evaluation points to preferred relaxation of both RLM and BFD the exit criteria would be when either of the RLM of BF exit criteria is fulfilled.

	Qualcomm
	It seems reasonable that both operations RLM and BFD revert in case one of them revert (as in the case of entering relaxation). Option 1 and 2 seems reasonable but this should be further discussed 



Issue 2-5-3: Relaxation of BM when not all serving cells in intra-band CA/DC meets relaxation criteria
	Company
	Comments

	vivo
	If different thresholds for different serving cell are needed, then perhaps it is reasonable to relax BFD only on the serving cells that meets the relaxation criterion.
But we would like to understand why different thresholds for different serving cells are needed?

	CMCC
	We support Option1. As for Option2, whether measurement relaxation rules for the serving cells is same or different should be another issue to discuss.

	Xiaomi
	We prefer Option2. If UE has fulfilled the relaxed criterion for BFD in one serving cell, it is allowed to operate relaxed BFD operation in all other serving cells. 
For Option 2a, we are ok to the first part. For the latter part of option2a related to reverting to normal BFD, we think it is related to the discussion on issue 2-5-2.

	MTK
	Share the same view with VIVO.

	ZTE
	Support Option 1 as we see it as the most reasonable option here.

	Apple
	What is the power saving benefit if one cell is relaxed but the other cell is not?  

	Ericsson
	It shall be noted that relaxation is applied only when the UE is determined to be in low mobility condition and when the relaxation criteria is met. The key point here is that, in case of intra-band CA/DC operation, the RF front end is typically shared between the configured cells. Therefore it would not bring much power saving if UE applies relaxed BFD requirements in one serving cell, but not in others since the RF front will still be up and running. In addition, for intra-band the measurement performance is expected to be very similar. In this case, what is the point evaluating the criteria for each and every cell? 
Secondly the signal quality threshold for entering the relaxed BFD should be the same on all serving cells. Most likely the threshold(s) will be fixed. 

	CATT
	Why only one cell is relaxed? We agree to have the relaxation for all cells meet relaxation criteria. But how to do the do the relaxation for cells, it depends on the outcome of other open issues such as relaxation criteria and so on. Need further discussion. Not agree to define have the same measurement relaxation rules now. 

	Huawei
	[bookmark: OLE_LINK285]It is assumed that UE uses shared Rx/Tx chain for intra-band CA. The UE only performs RLM measurements on SpCell. According to the conclusion in R16 NR eMIMO, at most one serving cell per band will configured for BFD measurements. Then, only one serving cell will be configured for RLM/BFD measurements for intra-band CA. Whether to perform RLM/BFD relaxation depends on whether the serving cell configured for RLM/BFD satisfy the relaxation criterion.

	Nokia
	Relaxation should only be done on cells where the relaxation criteria is fulfilled. Could Option 2a be clarified? It seems that the UE can relax measurements on cells that do not fulfil the relaxation criteria if any other cell fulfils the criteria, but then would directly revert back to normal measurements on all cells when it would be observed that the criteria is not fulfilled in some of the cells.

	Qualcomm
	It’s reasonable that there is not much power saving in relaxing only on one serving cell but it also seems premature to discuss expectation of UE fulfilling or not criteria on multiple cells when we have not defined these criteria yet. 
It’s our opinion that this can be further discussed once it’s clearer what to expect in a CA/DC scenario 



Issue 2-5-4:  Relaxation on PDCCH monitoring
	Company
	Comments

	vivo
	Is it better to discuss this issue in RAN 1? Relaxation of PDCCH monitoring seems have no RAN4 spec impact.
We are not sure if LS is needed in triggering RAN 1 discussion.

	CMCC
	We think this issue is out of WID scope, if PDCCH monitoring need to be discussed, it should be discussed in RAN1.

	MTK
	It should depend on RAN1 discussion.     

	ZTE
	Maybe because of different technical reasons but we share the similar view that this issue is out of the scope of this WI.

	Apple
	Out of scope 	

	Ericsson
	RLM/BFD relaxation work is currently ongoing in RAN4. In normal mode (when RLM/BFD is not relaxed) when DRX is configured, the UE can be configured to monitor the PDCCH during the ON duration of the DRX cycle. According to the current discussions in in this WI, it is being discussed to extend the RLM/BFD evaluation period using a scaling factor which allows the UE to receive PDCCH every Kth DRX cycle instead of every DRX. In this case, how would it be possible for the UE to achieve power saving? Extending the evaluation period by factor K would not lead to much power saving. Especially for short DRX and with large scaling factor, there will almost be no power saving if the UE has to monitor the PDCCH as often as every DRX. Since it is up to the UE to whether to apply relaxed requirement when configured with low mobility condition and relaxation criteria is met, it may not be possible for the NW to adapt the scheduling or disable the relaxation.

	CATT
	It should be not in RAN4.

	Huawei
	It should be discussed in RAN1. 

	Nokia
	This issue is not in the scope of this WI. Discussion has to take place in RAN1. 

	Qualcomm
	This seems not to be part of the scope	
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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.
Issue 2-1-1: The definition of Delta SINR in R15

	Status summary 

	Status: 4 companies are fine with Option 1 with the clarification. One company commented the CDF threshold could have different values. 
Tentative agreements: No
Recommendations for 2nd round: 
Continue discussion in the 2nd round. Moderator further revised a bit on Option 1 as below.  
· Option 1a: ΔSINR = MAX (ABS [(estimated SINR at Rel-17– estimated SINR at Rel-15) CDF=X ] ), ABS [(estimated SINR at Rel-17 – estimated SINR at REl-15) CDF=Y ]) [dB]
· (X,Y) =(5%, 95%) or  (1%, 99%)
With Ericsson’s clarification, is option 1a agreeable?  Regarding the CDF threshold, please indicate your preference on (5%, 95%) or (1%,99%) for better performance alignment. The conclusion will be captured in simulation assumption together with Issue 2-1-2. 
@ Nokia: There is no ideal SINR in Option 1a, is your question for Issue 2-1-2? 



Issue 2-1-2: Update on simulation assumptions
	Status summary 

	Status:.
3 companies are fine with Option 1. 
1 company suggested Option 2. 
2 companies have suggestions for the simulation parameters in Option 1.
Tentative agreements: No
Recommendations for 2nd round: 
Continue discussion in the 2nd round. Responsible company could revise evaluation assumption for 2nd round discussion, based on the views collected in 1st round, regarding e.g. DRX cycle, Qin/Qout, assumption on PDCCH monitoring.



Issue 2-2-1: Confirmation on beneficial Scenarios, from UE power saving gain perspective
	Status summary 

	Status: 
All companies are fine to capture the summary of simulation results for power saving gain in WF. However, some clarification questions were raised as follows. 
· Q1: Is the simulation results for delta PDCCH? 
· Q2: To clarify if in their simulations they have relaxed also RRM measurements and/or L1-RSRP measurements or not
Tentative agreements: No
Recommendations for 2nd round: 
@ Ericsson: I’m not sure how delta PDCCH is related to the power saving gain simulation, could you clarify in 2nd round?
Continue discussion in the 2nd round and strive to identify the scenarios where the power saving gain can be observed, based on the simulation results. The observations will be captured in the WF. 



Issue 2-2-2: Feasible Scenarios for Power Saving, from system impact perspective
	Status summary 

	Status:
4 companies are fine with Option 3 for FR1, while option 1 and option 2 are merged to be option 3.
2 companies suggested comeback this discussion in next meeting, with updated simulation results.
1 company suggested to also capture the simulation results from system impact’s view. 
Tentative agreements: No
Recommendations for 2nd round: 
Continue discussion in the 2nd round and strive to achieve early agreement on the feasible scenarios. The agreements will be captured in the WF.



Issue 2-2-3: DRX cycle
	Status summary 

	Status:
No objection shown with Option 1. 
3 companies are fine with Option 2. 
Moderator believe companies who support Option 2 also support Option 1. Suggest to agree on Option 1 with Option 2 as FFS in sub-bullet. 
Tentative agreements: 
The applicability of DRX cycles for RLM/BFD relaxation should be studied and decided based on the ongoing simulation study.
· FFS DRX cycle length <= 80 ms
Recommendations for 2nd round: Continue discussion on DRX cycle length. 



Issue 2-3-1: Criteria which the UE is allowed to relax the RLM/BM requirements
	Status summary 

	Status:
9 companies support take both UE mobility and serving cell’s quality into account. (Option 1) 
2 companies support UE mobility (Option 2) (ZTE, CATT)
Tentative agreements: 
At least take UE mobility into account as the relaxation criteria.
· FFS whether to also take serving cell’s quality into account.
Recommendations for 2nd round: 
Continue to discuss whether to also take serving cell’s quality into account. Should the criteria be a combination criterion of UE mobility and serving cell’s quality, or these are criteria in parallel? 
How to consider UE mobility and serving cell’s quality as the relaxation criteria can be discussed in Issue 2-3-2 and 2-3-3, respectively. 



Issue 2-3-2: UE mobility as relaxation criteria
	Status summary 

	Status:
Option 1: CMCC, MTK, vivo 
Option 2: Oppo, Apple
Option 3: CMCC, ZTE
Option 4: vivo, Xiomi, Nokia
Option 5: vivo, CMCC, ZTE, Ericsson, Nokia
Huawei, Qualcomm: combined criteria of low-mobility and good serving cell quality is needed. 
Tentative agreements: No
Recommendations for 2nd round: Continue discussion in the 2nd round on UE mobility, regarding channel quality variation (Option 3), time associated (Option 4), configured by network (Option 5).
Suggested that whether to have combined criteria of low-mobility and good serving cell quality can be discussed in Issue 2-3-1.



Issue 2-3-3: Serving cell’s quality as relaxation criteria
	Status summary 

	Status:
5 companies support Option 2. (vivo, CMCC, Oppo, MTK, Qualcomm)
2 companies have questions on Option 1, regarding the SINR would depend on UE implementation (Xiaomi, Apple).
Tentative agreements: No
Recommendations for 2nd round: Continue discussion in the 2nd round.
With clarification from Ericson, can we agree on: 
Take serving cell’s quality into account for the relaxation criteria 
· FFS how to consider serving cell’s quality. E.g. Based on SINR or BLER.
· FFS how to address different UE implantation issues.
Suggested that whether to have combined criteria of low-mobility and good serving cell quality can be discussed in Issue 2-3-1.



Issue 2-3-4: Network or UE to determine if the relaxation criteria is fulfilled
	Status summary 

	Status: Moderator split this issue into 3 questions. 
Q1: Should it be network or UE to enable/disable this feature?
· All companies are fine with network to enable/disable this feature. 

Q2: Should the relaxation criteria be predefined or configurable?
· 7 company commented the criteria/rule can be configurable.
· 1 company commented the criteria/rule can be predefined
· 1 company commented the criteria/rule can be predefined but the parameters can be configurable. 
· 2 companies are open at this stage. 

Q3: Should it be network or UE to determine the relaxation criteria is fulfilled or not? 
· 8 companies support UE to determine whether the relaxation criteria is fulfilled or not.
· 1 company think it should be network implementation, based on UE measurements. 

Tentative agreements: network to enable and disable this feature.
Recommendations for 2nd round: 
Continue discussion in the 2nd round.
For Q2, can the criteria/rule be predefined but the parameters be configurable? What would be the configuration parameters? (e.g. SINR threshold? Scaling factor? ) 
For Q3, what are the pros/cons for network or UE to determine? 
@CATT, the agreement in last meeting is FFS.



Issue 2-4-1: Scheme of RLM/BFD measurements relaxation
	Status summary 

	Status:
All companies agrees on Option 1. 
Two companies think Option 2 are also feasible.
One companies think Option 3 is also feasible.
Tentative agreements: Use of a scaling factor to extend the RLM/BFD evaluation period (Option 1).
Recommendations for 2nd round:
Further discussion whether to include Option 2/3. 



Issue 2-4-2: relaxation factor determination
	Status summary 

	Proposals: 
· Option 1: DRX cycle configuration, RLM-RS configuration, mobility and channel conditions etc.
· Option 1a (Ericsson):  maximum of SSB periodicity and DRX cycle, max(TDRX, TSSB), estimated SINR level.
· Option 2 (CMCC): periodicity of SSB or CSI-RS resource, N factor  and P factor 
· Option 3 (Ericsson): reference SINR error 
· Option 4 (MTK): Evaluation period (RLM or BFD), RS type (SSB based or CSI-RS based), RS periodicity, DRX cycle, frequency range (FR1 or FR2),  N factor, SINR, and UE speed.
· Option 5 (CATT): RLM-RS type, UE speed, DRX cycle (no DRX/short/long), Periodicity of SSB or CSI-RS resource, N factor, P factor
Status:
· Option 1: vivo, CMCC, Xiaomi, Apple, Nokia, Qualcomm
· Option 1a: vivo, Xiaomi, Apple, Ericsson
· Option 2: vivo, CMCC, Nokia, Qualcomm
· Option 3: CMCC, Qualcomm
· Option 4: MTK
· Option 5: CATT

Tentative agreements: 
Recommendations for 2nd round: 
It seems DRX cycle and RLM-RS periodicity are agreeable.

Recommended WF:
Scaling factor defining the relaxed RLM/BFD evaluation period is defined based on
· DRX cycle and RLM-RS periodicity
· FFS based on max(TDRX, TSSB)
FFS other factors are not precluded, e.g. estimated SINR level, UE mobility, N factor, P factor, RS type, FR1 or FR2.



Issue 2-4-3: relaxation factor: different relaxation factor in FR1 and FR2
	Status summary 

	Status:
No objection shown to discuss based on simulation results.
Tentative agreements: RAN4 further to discuss whether different relaxation factors can be allowed for FR1 and FR2 based on simulation study.
Recommendations for 2nd round: no



Issue 2-4-4: relaxation between RLM and BFD
	Status summary 

	Status:
1 companies are supportive with Option 1. 
3 companies are fine with relax both RLM/BFD, wherein 2 companies commented more discussion is needed for the specific parameters. 
2 companies commented when RLM/BFD share the same RS, Option 1 makes sense
1 company commented this should be related to simulation result.
Tentative agreements: No.
Recommendations for 2nd round: 
Continue discussion in the 2nd round. 
Moderator realized the conclusion in Option 1 could be vague. Does that mean RLM/BFD should have the same scaling factor? Or the relaxation criteria and all related parameters for RLM and BFD should be the same? 



Issue 2-4-5: relaxation factor for RLM/BFD indication interval
	Status summary 

	Status:
6 companies are fine with Option 1.
1 company support Option 1 with the condition that if a scaling factor is adopted. (vivo)
2 companies think more discussion is needed. (Ericsson, Huawei)
Tentative agreements: No
Recommendations for 2nd round: 
Continue discussion in the 2nd round.
Opponents please clarify the concerns and why it needs more discussion. Proponent please try to address companies’ concern. 
@ Ericson: To my understanding, just because there is nothing to be updated so the indication interval is proposed to also be extended in Option 1.



Issue 2-4-6:  N310/N311 in the relaxation mode
	Status summary 

	Status:
1 company support Option 1. 
6 companies show the concern on Option 1. 
Tentative agreements: No.
Recommendations for 2nd round: 
Continue discussion in the 2nd round.



Issue 2-5-1: Reverting to the normal RLM operation
	Status summary 

	Status: 
Option 1: vivo, MTK, ZTE, Ericsson
Option 1a: [CMCC], Xiaomi, Apple, CATT
Option 1b: CMCC, Apple, CATT, Qualcomm
Option 1c: vivo, Xiaomi
Option 1d: vivo, Nokia
Tentative agreements: No
Recommendations for 2nd round: 
Moderator believe Option 1 covers Option 1a, 1b, 1c and 1d.  Could we agree on Option 1 and FFS the sub-bullets? 

Recommended WF: 
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 reverts to the normal RLM operation (i.e. without relaxation).
· FFS the following options
· Option 1a: revert when the relaxation criterion is not met 
· Option 1b: revert when N310 starts to count, i.e. 1 out-of-sync indication. 
· Option 1c: revert when T310 is running, i.e. N310 out-of-sync indication. 
· Option 1d: revert when observed link quality degradation. 



Issue 2-5-2: Reverting to the normal BM operation
	Status summary 

	Status:
Option 1: CMCC
Option 2: [CMCC], ZTE, Ericsson
Option 3: Xiaomi, MTK
2 company commented the reverting condition for BFD should be the same as for RLM. (vivo, Huawei)
One company commented this should be discussed together with RLM (Apple)
One company suggested this should be further discussed. (Qualcomm)
One company has concern on Option 2. (Nokia)
Tentative agreements: No
Recommendations for 2nd round: 
Continue discussion in the 2nd round.



Issue 2-5-3: Relaxation of BM when not all serving cells in intra-band CA/DC meets relaxation criteria
	Status summary 

	Status:
Option 1: CMCC, ZTE
Option 2: Xiaomi, Ericsson
Option 2a: Ericsson
4 companies raised questions on Option 1. (vivo, MTK, Apple, Ericsson)
1 companies raised questions on Option 2a. (Nokia)
2 companies suggested further discussion. (Qualcomm, CATT)
Huawei commented UE is required to perform RLM/BFD on only one cell in intra-band. 
Tentative agreements: 
Recommendations for 2nd round: 
Continue discussion in the 2nd round, regarding the benefits and the drawbacks of options.  
Also note Huawei’s comment that UE is required to perform RLM/BFD on only one cell in intra-band. 



Issue 2-5-4:  Relaxation on PDCCH monitoring
	Status summary 

	Status: 8 companies think this should be discussed in RAN1, not in RAN4. One company raised a question on how to achieve power saving gain while PDCCH monitoring is performed on every DRX cycle. 
Tentative agreements: No
Recommendations for 2nd round: 
Not to further discuss whether PDCCH monitoring should be relaxed until RAN1 design is stable.
Whether the power saving gain can be achieved, without PDCCH monitoring relaxation, can be discussed in Issue 2-2-1.


Issue 2-1-1: The definition of Delta SINR in R15

	Status summary 

	Status:
Tentative agreements: 
Recommendations for 2nd round: 


…


Recommendations on WF/LS assignment 
Moderator: this WF is to capture all agreements and remaining open issues of this Email thread
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on RLM/BM relaxation
	



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

	R4-2101461
	To be revised



Discussion on 2nd round (if applicable)
Issue 2-1-1: The definition of Delta SINR in R15
	Status summary 

	Status:
Tentative agreements: 
Recommendations for 2nd round: 

	Company A
	

	Company B
	



…
Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	




