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Introduction
This document is the email discussion summary for UE Power Saving Enhancements (AI 9.13), including the following topics covered
* Incoming LS from RAN2: * R2-2204238 Reply LS to RAN4 on RLM BFD relaxation for ePowSav
· Topic 1:	RRM core requirement maintenance (AI 9.13.1)
· Topic 2:	RRM performance requirements (AI 9.13.2)
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: UE measurements relaxation for RLM and/or BFD (AI 9.13.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207735
	Qualcomm, Inc.
	Observation 1: SSB based RLM and CSI-RS based BFD on Scell case is missing from relaxation criterion definition on CR from last meeting. Description for BFD on which cells counted into good serving cell condition is also vague due to the language of “serving cell” and “a serving cell”.
Proposal 1: Clarify the relaxation criterion as follows for RLM clause (similarly for BFD clause, please refer to the companion contribution [2], and with change marks):
For the UE supports [connected mode power saving] and configured with explicit signaling [TBD], the relaxed requirements defined in clause 8.1.2.4 for SSB based radio link monitoring and the relaxed requirements defined in clause 8.1.3.4 for CSI-RS based radio link monitoring should apply to the UE: 
-	for the serving cells in intra-band carrier aggregation configured with CSI-RS based BFD on SCell when
-	UE has fulfilled good serving cell quality criterion defined in [TBD] based on RLM and BFD measurements configured on all the serving cells in the intra-band CA if the low mobility criteria is not configured, or
-	UE is also configured with low mobility criterion defined in [TBD] and UE has fulfilled both good serving cell quality criterion defined in [TBD] based on RLM and BFD measurements configured on all the serving cells in the intra-band CA and low mobility criterion defined in [TBD]. 
-	for other serving cells when
-	UE has fulfilled good serving cell quality criterion defined in [TBD] based on RLM and BFD measurements configured on the serving cell if the low mobility criteria is not configured, or 
-	the UE is configured with low mobility criterion defined in [TBD], and UE has fulfilled both good serving cell quality criterion defined in [TBD] based on RLM and BFD measurements configured on the serving cell and low mobility criterion defined in [TBD].
otherwise, UE shall apply the requirements defined in clause 8.1.2.2 for SSB based radio link monitoring and the requirements defined in clause 8.1.3.2 for CSI-RS based radio link monitoring.
Proposal 2: 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.

	R4-2207822
	Apple
	Proposal 1: It is up to UE’s implementation to evaluate mobility condition when mobility criterion is not configured by the network, and RLM/BFD is allowed by explicit signaling. 
Proposal 2: 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.

	R4-2208061
	Intel Corporation
	Proposal 1: Don’t need to add the note for explicit signalling which involves low mobility assumption.
Proposal 2: For the case of multiple RLM-RS/BFD-RS , entering condition is that the radio link quality of at least one RLM-RS is better than the entering threshold.
Proposal 3: For the case of multiple RLM-RS/BFD-RS , exiting condition is that all the RLM-RS resources are worse than Qout.

	R4-2208095
	Nokia, Nokia Shanghai Bell
	Observation #1: According to RAN conclusion, the RLM/BFD relaxation is allowed when
· UE has fulfilled low mobility criterion if the low mobility criterion is configured and the good serving cell quality is not configured, or 
· UE has fulfilled good serving cell quality criterion if the good serving cell quality criterion is configured and the low mobility criterion is not configured, or 
· UE has fulfilled both low mobility and good serving cell quality criteria if both criteria are configured 
Observation #2: According to RAN4 spec, the good serving cell quality criterion is always evaluated irrespective if it is configured or not. This is misaligned with RAN conclusion.
Proposal #1: Align the relaxation conditions in RAN4 with the RAN conclusion.  
Proposal #2: The UE shall not relax the RLM/BFD measurements when DRX is not used.
Proposal #3: The minimum requirements for evaluating if the downlink radio quality becomes higher than the threshold Qin_SSB or Qin_CSI RS shall be specified. 
Proposal #4: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements.

	R4-2208111
	Xiaomi
	Proposal 1: If the explicit signalling to enable the RLM/BFD relaxation is configured, it means low mobility state of the UE may be implicitly inferred.
Proposal 2: UE to enter power saving mode when any of the configured resources are better than the entering threshold.

	R4-2208157
	CATT
	Proposal 1: Add clarification: if low mobility criterion is not configured, the explicit signalling also means UE is in low speed status. Then UE is allowed to perform RLM/BFD relaxation if low mobility criterion is not configured.
Proposal 2: When UE is configured by multiple resources for RLM/BFD, 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 for all resources and the UE shall exit the relaxed mode when the radio link quality is worse than the threshold for any resources.

	R4-2208364
	OPPO
	Observation 1: Whether to apply relaxed RLM/BFD requirements is based on per cell evaluation. 
Proposal 1: Define Relaxation criteria for multiple RLM-RS/BFD-RS, 
· For entering condition: the radio link quality of at least one RS resource is better than the entering threshold.
· For exit condition: the radio link quality for all the RS resources is worse than the exiting threshold.

	R4-2208424
	CMCC
	Proposal 1: No need to further clarify the meaning of the explicit signalling in the specification.
Observation 1: If low mobility criterion is not configured and network configure the explicit signaling, then it means low mobility state of the UE is implicitly inferred.
Proposal 2: When network configures multiple RLM-RSs/BFD-RSs, the relaxed requirements should be applied to all configured RLM-RSs or BFD-RSs.
Proposal 3:
We support Option 2 for entering condition:
· 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. 
We support Option 2 for exiting condition:
· The UE shall exit the relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources. 
Proposal 4: The exiting conditions should be updated accordingly:
· For RLM, the UE is not allowed to relax RLM measurements and apply the relaxed radio link monitoring provided that at least one of the following conditions is met: 
· The UE sends out-of sync indications to the higher layers,
· The UE has triggered T310 timer
· When the radio link quality is worse than Qout for any the RLM-RS resources.
· For BFD, the UE is not allowed to apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
· The UE sends a beam failure instance indication to the higher layers,
· The UE has triggered beamFailureDetectionTimer.
· When the beam quality is worse than Qout_LR for any the RLM-RS resources.

	R4-2208730
	ZTE Corporation
	Proposal 1: 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.

	R4-2208997
	Huawei, Hisilicon
	Proposal 1: The explicit signalling for enabling RLM relaxation and BFD relaxation should be the IE goodServingCellEvaluationRLM and the IE goodServingCellEvaluationBFD respectively.
Proposal 2: The UE needs to fulfil low mobility criterion for RLM/BFD relaxation when configured with the IE lowMobilityEvaluationConnected.
Proposal 3: For RLM/BFD relaxation, when multiple RSs are configured for RLM/BFD, the followings are suggested for good serving cell quality criterion
· UE fulfills the good serving cell quality criterion when the radio link quality is better than the threshold (Qin + X dB) for any resource in the set of resources for RLM/BFD.
· UE does not fulfill the good serving cell quality criterion when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD.


	R4-2209497
	vivo
	Observation 1  According low mobility criteria specified in TS 38.331, UE may frequently enter or exit relaxed RLM/BFD state if the measured SS-RSRP in recent SMTC occasions is around (SS-RSRPRef - SSearchDeltaP-Connected), and cell quality state is fulfilled.
Proposal 1  UE should 
· enter low mobility state when low mobility criterion is fulfilled for a configurable interval TDeltaP,Hys if it is not in the low mobility state yet, or 
· exit low mobility state when low mobility criterion is NOT fulfilled for a configurable interval TDeltaP,Hys, if it is already in the low mobility state. 
TDeltaP,Hys can be a separate threshold, not related to TSearchDeltaP-Connected.
Observation 2  For the non-co-located CA/DC deployment in RRC-connected mode, evaluating low mobility state only in PCC may not be enough to accurately identify low mobility state change for PSCC/SCC which corresponds to a location different from PCC.
Proposal 2  For NR-DC, UE may also evaluate low mobility criteria in PSCell if network configures, and apply the evaluated low mobility state in the corresponding cell group.
Proposal 3  For inter-band CA non-co-located deployment within the same cell group, UE may be configured to evaluate low mobility criteria on 1 other serving cell different from PCell, and apply the corresponding low mobility evaluation results on some of the active serving cells based on network indication. The max number of serving cells on which UE evaluate low mobility state criteria should be no more than 2.
Observation 3  If UE enters relaxation given that the measured radio link quality on one RS is above the entering threshold, UE may still be able to identify the out-of-sync or beam failure within the required relaxed duration specified in TS 38.133, and there is no additional impact to RLF or BF detection latency.
Observation 4  From the perspective of impact to RLF or BF detection latency, there is no need to specify the UE behaviour on checking the exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs, as long as the relaxed RLF and BF detection latency can be met
Observation 5  Since network is already able to disable relaxation via RRC signalling based on UAI report, there is no additional benefit for the network if the applicability of relaxed requirements is restricted in the cases when more than one RLM-RSs or BFD-RSs are configured.
Proposal 4  For the case when more than one RLM-RSs or BFD-RSs are configured, UE enters RLM and BFD relaxation if the radio link quality of at least one RS is better than the entering threshold.
Proposal 5  For the case when more than one RLM-RSs or BFD-RSs are configured, the UE behaviour on checking the exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not additionally specified, given that UE behaviour for checking the o-o-s and beam failure is already clear in TS 38.213.
Observation 6  Low mobility state is necessary for UE to enter RLM/BFD relaxation. UE is not allowed to enter RLM/BFD relaxation state if it is in good cell quality state but not in low mobility state.
Proposal 6  If UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled good serving cell criterion, and low mobility criteria is NOT configured, UE is allowed to enter RLM/BFD relaxation state, since the low mobility state of the UE can be already implicitly inferred from the enabling signalling.

	R4-2209684
	MediaTek inc.
	Proposal 1: For entering condition, UE is allowed to enter the power saving mode when the radio link quality of at least one RLM-RS is better than the entering threshold; for exiting condition, UE should exit the power saving mode when the radio link quality for all the RLM-RS resources are worse than the exiting threshold
Proposal 2: For entering condition, UE is allowed to enter the power saving mode when the radio link quality of at least one BFD-RS is better than the entering threshold; for exiting condition, UE should exit the power saving mode when the radio link quality for all the BFD-RS resources are worse than the exiting threshold
Proposal 3: Low mobility criterion should be viewed as fulfilled if low mobility condition specified in 5.7.13.1 of TS 38.331 has fulfilled for a period of TSearchDeltaP, connected
Proposal 4: Values and range of Rel-16 parameters SSearchDeltaP and TSearchDeltaP can be reused for the values and range of Rel-17 parameters SearchDeltaP-Connected and TSearchDeltaP, connected

	R4-2209896
	Ericsson
	· The UE is allowed to operate RLM/BFD in relaxed mode for a certain cell (SpCell or SCell) when the radio link quality is better than the threshold (Qout + X1) for all RLM-RS resource. 
· The 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.



Open issues summary
Issue 1-1: Clarification on multiple RLM-RS/BFD-RS
Proposals
· For entering condition, 
· Option 1: good serving cell quality criterion is fulfilled when the radio link quality is better than the threshold (Qin + X dB) for at least one resource in the set of resources for RLM/BFD. (Huawei, Qualcomm, Intel, Xiaomi, Apple, vivo. OPPO, MTK)
· Option 2: 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 (e.g. Qout + X1) for all RLM-RS resource. (CMCC, Ericsson, CATT, ZTE)
· Option 2a: The values of X1, X2 can be same as those discussed for good serving cell quality. (Ericsson)

· For exiting condition, 
· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD. (Huawei, Qualcomm, Intel, Apple, OPPO, MTK)
· Option 2: The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (e.g. Qout + X2) for any the RLM-RS resources. (CMCC, Ericsson, CATT, ZTE)
· Option 2a: The values of X1, X2 can be same as those discussed for good serving cell quality. (Ericsson)

· Option 3: For the case when more than one RLM-RSs or BFD-RSs are configured, the UE behaviour on checking the exiting condition of cell quality criterion regarding multiple RLM-RSs/BFD-RSs is not additionally specified, given that UE behaviour for checking the o-o-s and beam failure is already clear in TS 38.213. (vivo)
Recommended WF: Discuss the proposal. Share your views on pros and cons of the options. Strive to conclude this issue this meeting.  
	Company
	Comments

	QC
	Option 1 for both conditions. We believe the exit and entering conditions should align to OOS and In-sync conditions: if UE has better than in-sync or no worse than OOS condition, power saving is feasible. Creating new conditions besides additional margin on SINR may not enhance system performance, at least not shown in any of the proponent companies.
Option 2 doesn’t align to in-sync and OOS condition. Given that SINR threshold for entering and exiting conditions are based on Qin and Qout, respectively, it is more reasonable to follow in-sync and OOS condition for multiple RS.

	Nokia
	Option 2. 
We understood the UE is supposed to apply either relaxed or non-relaxed measurements to all of the multiple RLM/BFD-RSs. In Option 1, the relaxation criteria may not be fulfilled on some of the RLM/BFD-RSs, which may bring negative performance impact to the network. Hence we prefer more tight condition to enter relaxation. 

	Huawei
	We support option 1 for both, to reuse the principles of in-sync evaluation.
For in-sync indication, the quality of at least one RS resource for RLM is better than the threshold Qin, which means that the radio link quality is considered to be recovered. Similarly, good cell quality criterion is satisfied when at least one RS resource for RLM/BFD is better than the threshold (Qin+XdB), otherwise good cell quality criterion is not satisfied.

	CMCC
	We still prefer Option2 for both issues. However, considering of potential power saving gain loss in beamforming scenarios, we can compromise to Option 1.

	Intel
	Option 1. Here, since the entering condition is defined based on Qin+X where some margin is already considered. then it’s feasible to align with legacy in-sync criteria where if any one of RS satisfy the entering criteria happen, UE can perform relaxation. The same comment for exiting condition. For option 2, it seems to be too strict.

	MTK
	We support Option 1 for both conditions.
Option 1 is aligned with the radio link monitoring/link recovery procedure rules specified in TS38.213. RLF/beam failure can be avoided as long as there exists only one RLM-RS/BFD-RS resource on that UE can maintain the good radio link. Based on this principle, there is no performance impact.
We have concern on option 2. Our concern is on the power saving gain, because UE barely can perform relaxation if all of RLM-RS/BFD-RS quality need to fulfill the relaxation criterion. For example, in the multi-beam operation system, where multiple RSs are carried by multiple beams, then it is unlikely UE will receive all beams in good quality. In other words, the power saving gain feature will not work for multi-beam system, and it will be a big loss.

	vivo
	Option 1.
Regarding Nokia’s comments, for RLM or BFD, it is clear from TS 38.213 that, OOS or BF is triggered only if all RSs are below the threshold. Therefore, how does network get any information on low-quality state of only one RS based on RLM/BFD procedure? 

	Apple
	Option 1. 
This follows the principle of RLM/BFD when multiple RSs are configured. 

	Xiaomi
	Support Option 1. Option 1 is follow the logic of in-sync and out-of-sync evaluation.

	Ericsson
	We can compromise to option 1 for bot cases and to align with the way the in-sync evaluations are done. 

	CATT
	Support option 2. Our point is not the threshold in parentheses . we support option 2 for the “any” and “all ” in underline. As mentioned by MTK’s example, UE is in the condition of multiple beams, if only one beams has the good condition to relax, then option 1 will relax in this condition. We prefer to relax in stricter one when all RS meet the relaxed condition. 

	ZTE
	Option 2 for both issues as analyzed in our contribution.



Issue 1-2: Clarification on the explicit signaling
· Background: 
Agreement in RAN4#102-e [R4-2206909] 
· UE is allowed to apply the relaxed RLM/BFD requirement, 
· provided UE is configured the explicit signallingignaling to enable RLM/BFD relaxation and UE has fulfilled good serving cell criterion, if low mobility criteria is NOT configured, or 
· provided UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled both good serving cell criterion and low mobility criterion if low mobility criteria is configured
· The following note shall be further clarified in the maintenance phase
· Note: if the explicit signalling is configured to enable the RLM/BFD relaxation and fulfilment of the low mobility criteria, or if it means low mobility state of the UE may be implicitly inferred.
· Proposals
· Proposal 1: (Huawei)
· The explicit signallingignaling for enabling RLM relaxation and BFD relaxation should be the IE goodServingCellEvaluationRLM and the IE goodServingCellEvaluationBFD respectively.
· The UE needs to fulfil low mobility criterion for RLM/BFD relaxation when configured with the IE lowMobilityEvaluationConnected.
· Proposal 2: No need to further clarify the meaning of the explicit signalling in the specification. (Intel, CMCC)
· Proposal 3: It is up to UE’s implementation to evaluate mobility condition when mobility criterion is not configured by the network, and RLM/BFD is allowed by explicit signaling. (Apple)
· Proposal 4: If the explicit signalling to enable the RLM/BFD relaxation is configured, it means low mobility state of the UE may be implicitly inferred. (Xiaomi)
· Proposal 5: If UE is configured the explicit signalling to enable RLM/BFD relaxation and UE has fulfilled good serving cell criterion, and low mobility criteria is NOT configured, UE is allowed to enter RLM/BFD relaxation state, since the low mobility state of the UE can be already implicitly inferred from the enabling signalling. (vivo)
· Proposal 6: Add clarification: if low mobility criterion is not configured, the explicit signallingignaling also means UE is in low speed status. Then UE is allowed to perform RLM/BFD relaxation if low mobility criterion is not configured. (CATT)
· Recommended WF: Moderator’s understanding is the Proposal 1 would be clear enough regarding the explicit signalling.
	Company
	Comments

	QC
	Support proposal 1, and it is not contradicting to proposal 2. We don’t believe any further clarification is needed for low mobility condition not configured case on how to interpret such a configuration. Spec doesn’t have to define the interpretation, as long as the requirement applicability is clear.

	Nokia
	The configuration and signaling has been concluded in RAN. Below is captured in stage-2 spec. Proposal 1 seems aligning with RAN conclusion. 
UE power saving may be enabled by UE relaxing measurements for RLM/BFD. When configured, UE determines whether it is in low mobility state and/or if its serving cell radio link quality is better than a threshold. The configuration for low mobility and good serving cell quality criterion is provided through dedicated signalling.

	Huawei
	Support option 1, which is aligned with signaling design in TS38.331

	CMCC
	Based on our observation, all above proposals have same understanding about explicit ignaling and low mobility state. We are fine with proposal 1.

	Intel
	Support Option 2 and option 1.
There is a LS[2] from RAN2, 
	Besides, RAN2 also discussed the mechanism for RLM/BFD relaxation, and achieved the following working agreements:
· UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria.
· The feature is configured by RRC dedicated signalling, this is the only enable disable function that is supported.


From the agreement of RAN2, explicit signalling is the only enable/disable function which is not related to low mobility criteria. Therefore, we suggest not to add any note.

	MTK
	Support option 1. It is aligned with current RAN2 spec.

	vivo
	We are aligned with moderator’s understanding: Proposal 1 would be clear enough regarding the explicit signalling.

	Apple
	We would like to clarify if default value of serving cell criterion is used, (i.e., Qin for entering and Qout for exiting), will network still send the two IEs goodServingCellEvaluationRLM and goodServingCellEvaluationBFD, with offset configured to 0? If so, we support option 1.    

	Xiaomi
	Fine with Option 1.

	Ericsson
	In our view, proposal 1 does not address the question raised under this issue. The Note is related to whether the explicit signaling is linked to fulfillment of the low mobility state. Our understanding is also that when low mobility criteria is not explicitly configured, then the mobility state of the UE is inferred from the enabling signaling. 

	CATT
	Our proposal doesn’t break RAN’s agreements. In RAN2 and RAN’s agreement, the feature is configured by RRC dedicated signalling this is the only enable disable function that is supported. Our intention is to add note in RAN4 which means: when low mobility criteria is not configured, the explicit signalling implicitly inferred UE is in low mobility state to align with RAN4#98’s agreements. The second bullet in P1 only mentioned when low mobility criteria is configured but not mentioned if low mobility criteria is not configured. P1 is not complete. 




Issue 1-3: Clarification on the cases that UE is allowed to apply the relaxed RLM/BFD requirement
· Proposal 1: According to RAN conclusion, the RLM/BFD relaxation is allowed when (Nokia)
· UE has fulfilled low mobility criterion if the low mobility criterion is configured and the good serving cell quality is not configured, or 
· UE has fulfilled good serving cell quality criterion if the good serving cell quality criterion is configured and the low mobility criterion is not configured, or 
· UE has fulfilled both low mobility and good serving cell quality criteria if both criteria are configured 
· Recommended WF: Moderator’s understanding ist the main discussion point of Proposal 1 is the 1st sub-bullet, but it is not aligned with the current TS 38.331:.
	goodServingCellEvaluationBFD
Indicates the criterion for a UE to detect the good serving cell quality for BFD relaxation in the SpCell in RRC_CONNECTED. The field is always configured when the network enables BFD relaxation for the UE.

	goodServingCellEvaluationRLM
Indicates the criterion for a UE to detect the good serving cell quality for RLM relaxation in the SpCell in RRC_CONNECTED. The field is always configured when the network enables RLM relaxation for the UE.


	Company
	Comments

	QC
	The first bullet is not a valid configuration, and is considered as relaxation not allowed
Nokia: According to RAN/RAN2, the good serving cell quality is also optionally configured. Why is it not a valid configuration? 
goodServingCellEvaluationBFD-r17 GoodServingCellEvaluation-r17                                  OPTIONAL,   -- Need R

	Nokia
	The proposal is to align RAN4 spec with RAN conclusion. 
In existing RAN4 spec, the UE needs to always evaluate good serving cell quality irrespective it is configured or not. However, RAN/RAN2 specified the criteria starts to be evaluated “after” receiving the configuration. RAN4 spec shall be revised to avoid any misunderstanding/implication. 
 5.7.X.2    Relaxed measurement criterion for good serving cell quality
The relaxed measurement criterion of good serving cell quality for RLM starts to be evaluated after receiving the good serving cell quality criterion configuration and is fulfilled when the downlink radio link quality on the configured RLM-RS resource is evaluated to be better than the threshold Qin+XdB,

	Huawei
	1st bullet of Proposal 1 is not aligned with signaling design in TS38.331. The case mentioned in 1st bullet should not occur.

	CMCC
	The 1st sub-bullet is not aligned with the agreement in previous meetings. The good serving cell quality criterion is mandated to be configured and fulfilled before UE entering relaxation mode.

	Intel
	The first bullet is not aligned with 38.331 where good serving cell quality criteria will always be configured when the network enables RLM/BFD relaxation for the UE.

	MTK
	1st bullet of Proposal 1 is not aligned with current RAN2 spec. 

	vivo
	Disagree proposal 1.
Our understanding is that RAN4 has only agreed to optionally configure the threshold in the good serving cell quality criterion. The good serving cell quality criterion itself is mandatory to be configured if UE is allowed to relax RLM/BFD. It is the agreed explicit signaling that enable this feature, according to discussion in RAN2. 
RAN2 is still discussing on maintenance of this signaling, and if there is any confusion now, RAN4 may wait when RAN2 conclusion is clear.

	Apple
	Would like to clarify, since we have default value for serving cell quality, does network mandate to configure goodServingCellEvaluationRLM and goodServingCellEvaluationBFD? 
Will UE just use default value for evaluation if network did not configure explicitly configure the two IEs?

	Xiaomi
	We think the first bullet of option1 is not align with the previous agreement.
In our understanding, the current RAN2 spec about the configuration of good serving cell criterion is not stable now, we prefer to wait for more RAN2 progress.

	Ericsson
	Since topic is under RAN2 discussion as pointed out by company earlier, our view is that RAN4 shall wait for further RAN2 conclusion on this topic and thereafter revisit the topic (if necessary).  

	CATT
	Disagree the first bullet in P1. 
For second bullet in P1, see comments in Issue 1-2. 
For third bullet in P1, it is agreed before. 



Issue 1-4: Evaluation period for UE fulfilling relaxed measurement criteria -– Low mobility criterion
· Proposals
· Proposal 1: Low mobility criterion should be viewed as fulfilled if low mobility condition specified in 5.7.13.1 of TS 38.331 has fulfilled for a period of TSearchDeltaP, connected (MTK)
· Proposal 1a: Values and range of Rel-16 parameters SSearchDeltaP and TSearchDeltaP can be reused for the values and range of Rel-17 parameters SearchDeltaP-Connected and TSearchDeltaP, connected (MTK)
· Proposal 2 (vivo):	 TDeltaP,Hys can be a separate threshold, not related to TSearchDeltaP-Connected. UE should
· enter low mobility state when low mobility criterion is fulfilled for a configurable interval TDeltaP,Hys if it is not in the low mobility state yet, or 
· exit low mobility state when low mobility criterion is NOT fulfilled for a configurable interval TDeltaP,Hys, if it is already in the low mobility state. 

· Recommended WF: Discuss the proposal.
	Company
	Comments

	QC
	Since the previous agreement aims at reusing the R16 low mobility criterion, proposal 1 is reasonable.

	Nokia
	This should be aligned with RAN2 signaling, hence Proposal 1 is agreeable. 
As for the value range, this seems to be RAN2 scope. We can leave this to RAN2. 

	CMCC
	We share similar views with Nokia, Proposal 1 is preferred.

	MTK
	Prefer option 1. It is designed in RAN2 since LTE. 

	Vivo
	We support proposal 2.
Note that TSearchDeltaP-Connected is already used for checking whether to update SS-RSRP_ref, We think having a different value for checking low mobility entering/exiting can provide flexibility to network configuration. The duration for updating SS-RSRP_ref and duration for checking entering of low mobility state should be separately configured.
We are fine to capture it either in RAN2 spec or RAN4 spec.

	Apple
	Proposal 1

	Xiaomi
	Support Option 1.

	Ericsson
	Similar view as Nokia and CMCC that proposal 1 is agreeable. 

	CATT
	Support option1. 




Issue 1-5: Evaluation period for UE fulfilling relaxed measurement criteria – good serving cell criterion
· Proposals
· Proposal 1: The minimum requirements of evaluation period for evaluating if the downlink radio quality becomes higher than the threshold Qin_SSB or Qin_CSI RS shall be specified. (Nokia)
· Recommended WF: Discuss the proposal. 
	Company
	Comments

	QC
	No need for further agreement on this, since RAN4 already agreed that the SINR evaluated for RLM/BFD evaluation is reused.

	Nokia
	In existing RAN4 spec, we only defined the minimum requirements for TEvaluate_out_SSB_Relax but not TEvaluate_in_SSB_Relax. As the good serving cell quality is Qin+XdB, TEvaluate_in_SSB_Relax shall also be defined to evaluate good serving cell quality criteria? 

	Huawei
	The intention of Proposal 1 is not clear for us. The relaxed RLM/BFD evaluation period requirements have been defined. The conditions for applying relaxed RLM/BFD evaluation period also have been specified.

	CMCC
	We don’t think this period is needed. The original RLM/BFD evaluation can be reused. 

	Intel
	From our understanding, Don’t need to extra define TEvaluate_in_SSB_Relax .Before UE entering relaxation which is Qin+X, UE will apply legacy evaluation period depending on the Qin/Qout condition. For example, if UE already enter Qin while not Qin+X(X>0), legacy TEvaluate_in_SSB will be used. If UE entering relaxation mode, TEvaluate_out_SSB_Relax will be used where relaxation factor is considered.

	MTK
	Do not agree proposal 1. Original RLM/BFD evaluation period is enough. 

	Vivo
	We do not think this period is needed.

	Apple
	Same as RLM/BFD evaluation period. For entering, it is the original RLM/BFD evaluation period. For exiting, it is the relaxed RLM/BFD evaluation period. 

	Xiaomi
	We do not think this period is needed.

	CATT
	In our understanding, when UE is in out-of sync and wants to come back to in-sync, the non-relaxed period is used because it hasn’t get in relaxed mode. 



Issue 1-6: Clarify UE shall not relax the RLM/BFD measurements when DRX is not used
· Background: To avoid the confusion of TDRX = 0 [R4-2208095]. Related to CR R4-2208096.
· Proposals
Option 1: The UE shall not relax the RLM/BFD measurements when DRX is not used. (Nokia)
· Recommended WF: Option 1 aligns with WID. Suggest to work on the corresponding CR.
	Company
	Comments

	QC
	Discuss in CR

	Nokia
	Option1. 
This is to clarify the applicability of RLM/BFD relaxation when DRX is not used.

	Huawei
	We agree with option 1.

	Vivo
	We do not think option 1 fully aligns with WID. The WID just provide recommended scope, but not limitation:
“Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements”
Actually it is already a compromise in previous meeting.
Moreover, we do not think the additional spec impact for this is needed.

	Ericsson
	Our understanding is aligned with option 1 and the scaling factor was applied only to the evaluation period in DRX. However, we are also fine to revise the wording in the spec. 

	CATT
	Support recommended WF. In discussion, the enhancement of relaxation is in DRX mode. We never discussed relaxation in non-DRX mode. 



Issue 1-7: Clarification on exiting condition of BFD relaxation
Proposals
· Option 1: For BFD, replace the condition “the UE has triggered T310 timer” by “The UE has triggered beamFailureDetectionTimer” (CMCC)
Recommended WF: Discuss the proposal. Note that beamFailureDetectionTimer is triggered by one beam failure indication, which has been considered as one of the exiting condition in the current specification. 
	Company
	Comments

	QC
	According to the recommended WF, option 1 is already captured in the previous agreement.

	Nokia
	We agree with the understanding in the recommended WF. 

	CMCC
	We support Option 1. T310 is used for RLF triggering instead of BFD.
Regarding the note from moderator, we have following observation:
For the exiting condition of RLM relaxation, there are also two conditions:
· The UE sends out-of sync indications to the higher layers,
· The UE has triggered T310 timer
T310 is triggerd by OOS, which also been considered as one of the exiting conditions.
To align the exiting conditions between RLM and BFD, we think it is ok to add beamFailureDetectionTimer, or delete the 2nd sub-bullet in both RLF and BFD exiting conditions.

	MTK
	We are also fine to Option 1 but remove the sentence “The UE sends a beam failure instance indication to the higher layers” , in order to avoid duplication. The text proposal is provided: 
-	The UE sends a beam failure instance indication to the higher layers,
-	The timer beamFailureDetectionTimer T310 is running.

	Vivo
	Fine to option 1.

	Apple
	OK 

	Xiaomi
	Support Option1

	Ericsson
	We are fine to add beamFailureDetectionTimer to the exiting conditions, but we still prefer to keep the T310 timer is running as it was previously agreed and as it is not conflicting.

	CATT
	Fine with option 1. 



Issue 1-8: Clarifications for Low mobility criteria evaluation
· Background: Agreement in RAN4#102-e [R4-2206909]
· The low mobility criteria is evaluated on the 
· NR PCell for the case of NR single carrier, NR CA, NE-DC
· NR PSCell for the case of EN-DC
· NR Pcell for the case of NR-DC
· the low mobility criteria is evaluated on SpCell (s), regardless whether BFD is configured in Scell or not
· Proposals
· Proposal 1: For NR-DC, UE may also evaluate low mobility criteria in PSCell if network configures, and apply the evaluated low mobility state in the corresponding cell group.  (vivo)
· Proposal 2: For inter-band CA non-co-located deployment within the same cell group, UE may be configured to evaluate low mobility criteria on 1 other serving cell different from Pcell, and apply the corresponding low mobility evaluation results on some of the active serving cells based on network indication. The max number of serving cells on which UE evaluate low mobility state criteria should be no more than 2. (vivo)
· Recommended WF: Discuss the proposal
	Company
	Comments

	QC
	We can support proposal 1, but it seems like proposal 1 requires additional configuration mechanism since currently the low mobility configuration is per-UE. Proposal 2 complicates the implementation and doesn’t seem to have significant benefit.

	Nokia
	We understood the low mobility state should be the same for Pcell and other Scells so existing low mobility criterion is configured per UE. Is the proposal intending to make the low mobility criterion per CG? How much difference would it be between the MCG and SCG for NR-DC?  

	Huawei
	Low mobility criterion is per-CG configured. UE only needs to evaluate low mobility criterion on the configured SpCell. Generally we can agree with Proposal 1. 

	Intel
	In RAN4 #101bis, it’s agreed that Low mobility criterion is configured on per-UE basis. UE can also evaluate low mobility criteria in PSCell if network configures.

	MTK
	We do not think there will have big difference between the results of low mobility criterion in MCG and low mobility criterion in SCG. Prefer to follow previous agreement and RAN2 spec:
lowMobilityEvaluationConnected
Indicates the criterion for a UE to detect low mobility in RRC_CONNECTED in an SpCell. The s-SearchDeltaP-Connected is the parameter “SSearchDeltaP-connected”. And the t-SearchDeltaP-Connected is the parameter “ TSearchDeltaP-Connected”. Low mobility criterion is configured in NR Pcell for the case of NR SA/ NR CA/ NE-DC/NR-DC, and in the NR PSCell for the case of EN-DC.


	vivo
	Support both proposals.
We think low mobility criteria can be configured on spCell and evaluated on spCell at least. For Scell, in case of non-colocated deployment, if NW is not able to identify UE mobility of Scell, low mobility can be configured also on Scell. 
To Nokia, as discussed in vivo’s paper, for non-co-located deployment UE may mis-detect mobility state change for the other serving cell. Therefore we are fine to add one more servingcell for mobility state evaluation.

	Apple
	Keep previous agreement. No strong motivation to change. 

	Ericsson
	In general, we are fine with proposal 1, but we would like to revise the wording to make it clearer as follows:
· In NR-DC, the UE configured with low mobility criteria evaluates the low mobility criterion only on SpCell. 
· In NR-DC, if the relaxed measurement criterion (low mobility criteria) is met on a SpCell then the UE assumes that the relaxation criterion is met on all serving cells in the CG of that SpCell

Proposal 2 needs more discussions. For example it is not clear what defines the co-located deployment. How to define relaxed requirements based on this assumptions when the co-located deployment is not clear. For example is it defined based on SFTD? Thus proposal 2 is not agreeable. 

	CATT
	Prefer to keep previous agreements.  



Issue 1-9: Introduce minimum requirement at transitions
· Proposals
Option 1: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements. (Nokia)
· Recommended WF: Suggest to discuss in the corresponding CR R4-2208097.
	Company
	Comments

	QC
	The requirement is not needed because transition is much shorter than the evaluation time.


	Nokia
	Option 1. 
Considering the evaluation periods in relaxed and non-relaxed are different, it would be good to clarify the requirements during the transition. We have defined the minimum requirements when DRX is changed. The proposal intends to clarify the minimum requirements when UE transitions between relaxed and non-relaxed measurements. 

	Huawei
	For the minimum requirement at transitions between relaxed and non-relaxed RLM measurements, this requirement only apply to out-of-sync evaluation. There is no RLM relaxation for in-sync evaluation.

	Intel
	Same view as Huawei. Since the relaxation entering threshold is equal or higher than Qin, there is no RLM relaxation for in-sync evaluation.

	MTK
	Same view as Huawei.

	Vivo
	Same view as QC. Do not think transition requirements is needed.
The transition between relaxed and non-relaxed should be one DRX cycle. Therefore, the requirement during transition is not needed. For example, when UE identified both low mobility state and good serving cell quality state, it may enter relaxation at the next DRX cycle, and identify o-o-s based on relaxed requirements from now on. If requirement during transition is defined, it is unclear when UE should report UAI per RAN Plenary agreements.

	Apple
	Share the same view as QC and vivo.

	Ericsson
	In general we are fine to reuse the principle from Rel-16 transition requirements where the UE meets the more stringent requirements when transitioning from non-relaxed to relaxed for some time. However, when transitioning from relaxed to non-relaxed UE meets the non-relaxed requirements upon transition.

	CATT
	It is clearer to define the transition from non-relaxed to relaxed or relaxed to non-relaxed mode. Although there is no RLM relaxation for in-sync, for out-sync, it can change from non-relaxed and relaxed mode or change back. 



Issue 1-10: LS to RAN2
· Proposals
Option 1: A draft LS to RAN2 is provided in R4-2209497 (vivo)
· Recommended WF: Pending by other issues. Suggest to discuss it in the 2nd round.
	Company
	Comments

	
	




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.

On 8.1.1.1 and 8.5.1.1
Recommended WF: An offline discussion will be triggered to merge the CRs. 
	CR/TP number
	Comments collection

	R4-2207737
Qualcomm, Inc.

	Moderator: 8.1.1.1, 8.5.1.1

	
	Ericsson: This version of CR is not agreeable to us, but we are OK to work offline to merge the CRs.

	
	

	R4-2208096
Nokia, Nokia Shanghai Bell

	Moderator: 8.1.1.1, 8.5.1.1

	
	QC: We don’t agree with the entering condition change. DRx and timer wording is ok

	
	Ericsson: It  depends on the configuration and evaluation of the criteria as being discussed in a separate issue.

	
	

	R4-2208110
Xiaomi

	Moderator: 8.1.1.1, 8.5.1.1

	
	QC: It’s better to refer the RAN2 spec in which Tsearch is captured instead of adding one variable to RAN4 spec without detailed definition and usage

	
	Ericsson: It depends on the discussion on for how long the UE has to evaluate the criteria which is being discussed separately.

	
	

	R4-2208998
Huawei, Hisilicon

	Moderator: 8.1.1.1, 8.5.1.1

	
	QC: 1. Signaling change part is good, the description change (delete CSI-RS) is part of R4-2207737
2. Can delete reference after IE name, since we don’t reference RAN2 spec when only IE name is mentioned but not procedure

	
	Ericsson: changes related to replacing TBD with IEs are fine. Other changes (e.g. in 8.1.1.1 and 8.1.1.2) such as removal of CSI-RS based BFD on SCell is not acceptable.

	R4-2209685
MediaTek inc.

	Moderator: 8.1.1.1, 8.5.1.1

	
	QC: Different IE used than R4-2208898, need to consolidate

	
	

	R4-2209897
Ericsson

	Moderator: 8.1.1.1, 8.5.1.1

	
	QC: Overlapping with R4-2208898, can merge to it

	
	

	R4-2209498
vivo

	Moderator: 8.1.1.1, 8.5.1.1

	
	QC: 1. Siangling and reference changes are overlapping with 2208998, suggest to merge
2. We don’t see the need to low mobility state related description since it is irrelevant to requirement

	
	Ericsson: We prefer the version in R4-2209685 or R4-2209897. This CR contains additional changes such as for how long the criteria are evaluation etc. We prefer the changes in other R4-2209685 or R4-2209897.



Others
	R4-2208159
CATT

	Moderator: 8.1.2.4, 8.1.3.4, 8.5.2.4, 8.5.3.4

	
	QC: 1. The clause is for UE fulfilling the criteria, hence the evaluation is for OOS, not for the entering condition.
2. We don’t see why note 1 should be deleted in 8.1.2.4

	
	CATT: 1. It is the OOS, but the relaxed requirements only applied when Qin is met. 
2. our intention is not removing NOTE 1 in the table. NOTE1 is still in the table. It should be valid for the whole table but not just first row. To be the same as 8.5.2.4

	R4-2208097
Nokia, Nokia Shanghai Bell

	Moderator: 8.1.4

	
	QC: Content not agreeable.

	
	Ericsson: depends on the issue being discussed separately.

	
	



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: Clarification on multiple RLM-RS/BFD-RS
Summary of the status:
· 10  companies can live with Option 1. 
· 3 companies still concern on option 1 and support option 2 (Nokia, CATT, ZTE) 
Tentative Agreement
· Option 1. 
Recommendations for 2nd round: 
· Option 1 got good support and thus suggested as the tentative agreement. Please comment if still strong concern and justify why it should not align with the way the in-sync evaluations are done (i.e. 1 RS is good then consider it as a good link) and how this feature could work in multi-beam operation deployment with Option 2. 

Issue 1-2: Clarification on the explicit signaling
Summary of the status:
· 9  companies are fine with Option 1. 
· Ericsson and CATT mentioned adding a note to clarify when low mobility criteria is not explicitly configured, then the mobility state of the UE is inferred from the enabling signaling. Intel/QC don’t think this note is necessary. 
· @ Apple, yes, the “0” should be still configured. As 
	goodServingCellEvaluationBFD
Indicates the criterion for a UE to detect the good serving cell quality for BFD relaxation in the SpCell in RRC_CONNECTED. The field is always configured when the network enables BFD relaxation for the UE.

	goodServingCellEvaluationRLM
Indicates the criterion for a UE to detect the good serving cell quality for RLM relaxation in the SpCell in RRC_CONNECTED. The field is always configured when the network enables RLM relaxation for the UE.



Recommendations for 2nd round: 
· Capture Option 1 in the CR. Furtherer discussed whether to capture the note in CR. 

Candidate Options:
· Option A: Add clarification. when low mobility criteria is not explicitly configured, then the mobility state of the UE is inferred from the enabling signaling.
· Option B: No need to further clarification.  

Issue 1-3: Clarification on the cases that UE is allowed to apply the relaxed RLM/BFD requirement
Summary of the status:
· Most of companies do not support Option 1. 
Recommendations for 2nd round: Proponent would clarify per companies’ question. 

Issue 1-4: Evaluation period for UE fulfilling relaxed measurement criteria – Low mobility criterion
Summary of the status:
· Option 1 got major support. 
· Vivo prefer Option 2. 
Tentative Agreement
· Option 1.
Recommendations for 2nd round: Please comment if strong concern on Option 1.

Issue 1-5: Evaluation period for UE fulfilling relaxed measurement criteria – good serving cell criterion
Summary of the status:
· Most of companies do not support Option 1. 
Recommendations for 2nd round: Proponent would clarify per companies’ question. 

Issue 1-6: Clarify UE shall not relax the RLM/BFD measurements when DRX is not used
Summary of the status:
· Most of companies are fine with Option 1. 
Recommendations for 2nd round: No need to further discussed. Suggest to work on the CR directly. 

Issue 1-7: Clarification on exiting condition of BFD relaxation
Summary of the status:
· Most of companies are fine with Option 1. 
Recommendations for 2nd round: No need to further discussed. Suggest to work on the CR directly.

Issue 1-8: Clarifications for Low mobility criteria evaluation
Summary of the status:
· 5 companies are fine with Proposal 1. 
· 3 companies do not support Proposal 1.
· Ericsson proposed Alterative wording. 
· Proposal 2 needs more discussion. 
Recommendations for 2nd round: Further discuss. 
Candidate Options:
For EN-DC, 
· Proposal 1-1: For NR-DC, UE may also evaluate low mobility criteria in PSCell if network configures, and apply the evaluated low mobility state in the corresponding cell group.  (vivo, QCt, Huawei, [Intel], Ericsson)
· Proposal 1-2: (Ericsson)
· In NR-DC, the UE configured with low mobility criteria evaluates the low mobility criterion only on SpCell. 
· In NR-DC, if the relaxed measurement criterion (low mobility criteria) is met on a SpCell then the UE assumes that the relaxation criterion is met on all serving cells in the CG of that SpCell
· Proposal 1-3: keep the previous agreement that evaluate low mobility criteria in PCell. (MTK, Apple, CATT)

For inter-band CA, 
· Proposal 2: For inter-band CA non-co-located deployment within the same cell group, UE may be configured to evaluate low mobility criteria on 1 other serving cell different from Pcell, and apply the corresponding low mobility evaluation results on some of the active serving cells based on network indication. The max number of serving cells on which UE evaluate low mobility state criteria should be no more than 2. (vivo)

Issue 1-9: Introduce minimum requirement at transitions
Summary of the status:
· Most of companies are fine with Proposal 1 for OOS evaluation. 
· QC/Vivo/Apple do not support Proposal 1.
· Ericsson proposed Alterative wording. 

Tentative Agreement: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements for OOS evaluation.
Recommendations for 2nd round: please comment if strong concern on the Tentative Agreement. 


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”.
Issue 1-1: Clarification on multiple RLM-RS/BFD-RS
Proposals:
· For entering condition, 
· Option 1: good serving cell quality criterion is fulfilled when the radio link quality is better than the threshold (Qin + X dB) for at least one resource in the set of resources for RLM/BFD. 
· Option 2: 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 (e.g. Qout + X1) for all RLM-RS resource. 

· For exiting condition, 
· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD. 
· Option 2: The UE shall exit the relaxed mode when the radio link quality is worse than the threshold (e.g. Qout + X2) for any the RLM-RS resources. 

Recommendations WF: 
· Option 1 got good support and thus suggested as the tentative agreement. WF will be prepared based on Option 1. 
· Please comment if still strong concern on Option 1 and justify why it should not align with the way the in-sync evaluations are done (i.e. 1 RS is good then consider it as a good link) and how this feature could work in multi-beam operation deployment with Option 2. 
	Company
	Comments

	
	



Issue 1-1A: Clarification on intra-band CA configured with SSB RLM and CSI-RS BFD (new)
Background: related the changes CR (R4-2207737 Qualcomm). It has agreed the case of intra-band CA configured with CSI-RS based RLM and CSI-RS based BFD. However, the case of “SSB based RLM and CSI-RS based BFD” was not discussed. 

Proposals: For intra-band CA configured with SSB based RLM and CSI-RS based BFD, to apply the relaxed RLM/BFD requirement, 
· Option 1: the UE is required to fulfil the good serving cell quality on both SSB based RLM on SpCell and CSI-RS based BFD on SCell in intra-band CA. 

Recommendations WF: 
· Agree on Option 1. Please comment if still strong concern on Option 1. 
· Moderator’s understand is for intra-band CA, there is not much difference between “CSI-RS based RLM and CSI-RS based BFD” and “SSB based RLM and CSI-RS based BFD”, so suggest to align the requirement for these two cases. 
	Company
	Comments

	
	




Issue 1-2: Clarification on the explicit signaling (revised)
· Option A: Add clarification. when low mobility criteria is not explicitly configured, then the mobility state of the UE is inferred from the enabling signaling.
· Option B: No need to further clarification.  
Recommendations WF: 
· Provide views on whether to add clarification or not. 
	Company
	Comments

	
	




Issue 1-3: Clarification on the cases that UE is allowed to apply the relaxed RLM/BFD requirement
· Proposal 1: According to RAN conclusion, the RLM/BFD relaxation is allowed when (Nokia)
· UE has fulfilled low mobility criterion if the low mobility criterion is configured and the good serving cell quality is not configured, or 
· UE has fulfilled good serving cell quality criterion if the good serving cell quality criterion is configured and the low mobility criterion is not configured, or 
· UE has fulfilled both low mobility and good serving cell quality criteria if both criteria are configured 
Recommendations WF: 
· Most of companies do not support Option 1. Proponent would justify the 1st bullet. 
	Company
	Comments

	
	



Issue 1-4: Evaluation period for UE fulfilling relaxed measurement criteria -– Low mobility criterion
· Tentative Agreement
· Proposal 1: Low mobility criterion should be viewed as fulfilled if low mobility condition specified in 5.7.13.1 of TS 38.331 has fulfilled for a period of TSearchDeltaP, connected 
· Recommendations WF: Option 1 got major support. Please comment if strong concern on Option 1.
	Company
	Comments

	
	



Issue 1-5: Evaluation period for UE fulfilling relaxed measurement criteria – good serving cell criterion
· Proposals
· Proposal 1: The minimum requirements of evaluation period for evaluating if the downlink radio quality becomes higher than the threshold Qin_SSB or Qin_CSI RS shall be specified. (Nokia)
Recommendations WF: 
· Most of companies do not support Option 1. Proponent would justify the 1st bullet. 
	Company
	Comments

	
	



Issue 1-8: Clarifications for Low mobility criteria evaluation
· Background: Agreement in RAN4#102-e [R4-2206909]
· The low mobility criteria is evaluated on the 
· NR PCell for the case of NR single carrier, NR CA, NE-DC
· NR PSCell for the case of EN-DC
· NR Pcell for the case of NR-DC
· the low mobility criteria is evaluated on SpCell (s), regardless whether BFD is configured in Scell or not

Proposals:
For EN-DC, 
· Proposal 1-1: For NR-DC, UE may also evaluate low mobility criteria in PSCell if network configures, and apply the evaluated low mobility state in the corresponding cell group.  (vivo, QC, Huawei, [Intel], Ericsson)
· Proposal 1-2: (Ericsson)
· In NR-DC, the UE configured with low mobility criteria evaluates the low mobility criterion only on SpCell. 
· In NR-DC, if the relaxed measurement criterion (low mobility criteria) is met on a SpCell then the UE assumes that the relaxation criterion is met on all serving cells in the CG of that SpCell
· Proposal 1-3: keep the previous agreement that evaluate low mobility criteria on PCell. (MTK, Apple, CATT)

For inter-band CA, 
· Proposal 2: For inter-band CA non-co-located deployment within the same cell group, UE may be configured to evaluate low mobility criteria on 1 other serving cell different from Pcell, and apply the corresponding low mobility evaluation results on some of the active serving cells based on network indication. The max number of serving cells on which UE evaluate low mobility state criteria should be no more than 2. (vivo)

Recommendations WF: Provide your views. 
	Company
	Comments

	
	



Issue 1-9: Introduce minimum requirement at transitions
Tentative Agreement: 
· Option 1 (revised): Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements for OOS evaluation.
· Recommendations WF: Option 1 for OOS evaluation got major support. Please comment if strong concern on Option 1 (revised).
	Company
	Comments

	
	



Issue 1-10: LS to RAN2
· Proposals
Option 1: A draft LS to RAN2 is provided in R4-2209497 (vivo)
· Recommended WF: Discussed in the separate email thread. 


Topic #2: RRM performance requirements (AI 9.12.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207736
	Qualcomm, Inc.
	Proposal 1: No additional measurement accuracy requirements.
Proposal 2: Introduce the following tests for verifying UE RLM/BFD relaxation behavior
(1) RLM Out-of-sync SSB based DRx = 40ms in FR1 in EN-DC
(2) BFD CSI-RS based DRx = 80ms in FR2 in NR-SA on Scell
Proposal 3: Design the two tests in proposal 1 by reusing the corresponding legacy test with the following modifications:
· RLM Out-of-sync SSB based DRx = 40ms in FR1 in EN-DC (reference test A.4.5.1.3)
· Configure offset to Qin for entering condition = 0dB to follow the SINR variation setting in the reference test
· Change D1 as
Ceil(KSSB, FR1 *15*2(P)) *40 (T_DRx) + 40 (T_DRx) * 1.5 
=  4880(ms)
· BFD CSI-RS based DRx = 80ms in FR2 in NR-SA (reference test A.7.5.5.7)
· Configure offset to Qin for entering condition = 0dB and set SNR1>Qin
· Extend T3 by the additional delay allowed for BFD evaluation: 
∆T3 = Ceil(K2 × 1.5 × MBFD  P N  PBFD) *80 (T_DRx) -– Ceil(1.5 × MBFD  P N  PBFD) *80 (T_DRx)
= 2880(ms)

	R4-2207823
	Apple
	Proposal 1: No additional accuracy requirement for serving cell quality criterion. 
Proposal 2: No need to define radio link monitoring in-sync test cased for RLM/BFD measurement relaxation.  
Proposal 3: Out-of-sync test for RLM/BFD measurement relaxation depending on the decision on exiting criterion when multiple RLM RS is configured.  
Proposal 4: Use default value of serving cell criterion for test case setup.  
Proposal 5: If out of sync test is needed, D1 can be relaxed corresponding to the relaxation factor. 

	R4-2208062
	Intel Corporation
	Proposal 1: No need to define additional accuracy requirement.
Proposal 2: No need to define radio link monitoring in-sync test cases for RLM/BFD measurement relaxation.
Proposal 3: Don’t need to design test case for low mobility criteria and only design test case for good serving cell quality.
Proposal 4: DRX period is 40 ms for FR1 and FR2 test cases.
Proposal 5: For RLM relaxation testcase for OOS, D1 will be extended by considering scaling factor of measurement.
Proposal 6: For BFD relaxation testcase design, only need to consider 3 time during, i.e. T1, T2, T3 where T3 is extended.

	R4-2208158
	CATT
	Proposal 1: Design all test cases when both low mobility criterion and good serving cell quality criterion are configured and fulfils. Do not design the test cases for other cases such as low mobility criterion is not configured
Proposal 2: The relaxation behavior in EN-DC and SA are quite similar. There is no need to test in each scenario. If adding all of them, the different DRX cycles can be chosen to test.
Proposal 3: Firstly, similar test as RLM OOS test can be reused to verify the minimum requirements of relaxed evaluation period. Secondly, similar test as RLM in-symc test can be used to verify the enter/exit relaxation mode process to normal RLM procedure.  

	R4-2208425
	CMCC
	Proposal 1: Out-of-sync testing for RLM relaxation should be defined, while in-sync test cases for RLM measurement relaxation are not particularly necessary.
Proposal 2: In BFD relaxation test cases, the link recovery procedure testing is not much necessary, the q1 resource set may not need to configured.
Proposal 3: Different DRX cycles can be configured for SSB based RLM/BFD and CSI-RS based RLM/BFD test cases in FR1. 
Proposal 4: In general, we support all RLM out-of-sync test and Beam failure detection test in FR1 and FR2 for NR-SA and EN-DC.
Proposal 5: 
· 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 relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources. 
Proposal 6: Reuse the SNR variation setting configurations in legacy RLM out-of-sync tests for RLM measurement relaxation test cases.
Proposal 7: Revisit the SNR variation setting configuration for BFD measurement relaxation test cases.
· During time period T1, SNR higher than Qin for both BFD-RSs
· During time period T2, SNR higher than Qout_LR, lower than Qin for BFD-RS1, SNR lower than Qout_LR for BFD-RS2,
· During time period T2, SNR lower than Qout_LR for both BFD-RSs
· UE shall stop transmitting uplink signal in no later than D1 second after the start of the time duration T3 on the Pcell, D1 = TEvaluate_BFD+beamFailureInstanceMaxCount*TIndication_interval_BFD. 

	R4-2208729
	ZTE Corporation
	Proposal 1: Define at least some TCs (for example RLM) to validate correct UE behavior when the UE needs to exit from the relaxation mode.
Proposal 2: Different DRX period can be configured for FR1 and FR2 test cases.

	R4-2208999
	Huawei, Hisilicon
	[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: For RLM/BFD relaxation test, it is suggested to design all test cases when only good serving cell quality criterion is configured and fulfils.
Proposal 2: For RLM/BFD relaxation test, it is suggested to configure same DRX period for FR1 and FR2 test cases, where 40ms DRX period is used for both FR1 and FR2.
Proposal 3: For RLM relaxation testing, the SINR values used for RLM out-of-sync tests is suggested as Table 1, where the value of X is set as 0dB.
Table 1: SINR1- SINR3 setup for RLM relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax RLM testing
	FR1
	1dB
	-4.5dB
	-15dB

	
	FR2
	2dB
	-4.5dB
	-15dB


Proposal 4: For RLM relaxation testing, we suggest not to define RLM in-sync test cases since there is no relaxed evaluation period requirements for in-sync.
Proposal 5: For BFD relaxation testing, the SINR values used for BFD and link recovery tests is suggested as Table 2, where the value of X is set as 4dB.
Table 2: SINR1- SINR3 setup for BFD relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax BFD testing
	FR1
	5dB
	-0.5dB
	-12dB

	
	FR2
	6dB
	-0.5dB
	-12dB




	R4-2209499
	vivo
	Observation 1  UE behaviour for entering RLM relaxation can be tested by out-of-sync test case, and UE behaviour for exiting RLM relaxation can be tested by in-sync test case.
Observation 2  Out-of-sync and In-sync are tested in different test cases in R15, and it is difficult to merge out-of-sync test and In-sync test into one case
Proposal 1  If both out-of-sync and in-sync need to be tested, it is proposed to test relaxed RLM requirements for SSB-based OOS and CSI-RS-based IS in EN-DC, and CSI-RS-based OOS and SSB-based IS in NR-SA.
Proposal 2  For BFD relaxation, UE exiting relaxation is not tested, and Scell BFD relaxation is not tested.
Proposal 3  Only DRX = 40ms is tested in the test case design for both FR1 and FR2.
Proposal 4  The duration for OOS or BF triggering should be extended in new test cases compared to legacy RLM and BFD test cases. 
Proposal 5  Both low mobility criteria and cell quality criteria are configured in the tests, while some time interval is given in the test so as to allow UE to check and then enter low mobility state.

	R4-2209686
	MediaTek inc.
	Proposal 1: The SNR level during T2 should be increased to the same SNR level as during T1 such that good serving cell quality criterion can be fulfilled
Proposal 2: Reuse the Rel-16 low mobility criterion setting in Rel-17 test case and set SsearchDeltaP-Connected = 3dB	and TsearchDeltaP-Connected = 5s
Proposal 3: T1 should be extended for 5s so that UE can have sufficient time to verify whether low mobility criterion is fulfilled or not

	R4-2209898
	Ericsson
	Proposal 1 SSB based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 2 CSI-RS based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 3 SSB based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 4 CSI-RS based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
Proposal 5 FR2 tests for relaxed RLM and BFD are tested for a single DRX cycle of 40 ms.
Proposal 6 No need to introduce relaxed RLM test for verifying the in-sync evaluation requirements.
Proposal 7 RAN4 to reuse the test configurations from the legacy tests as reference and only do the necessary modifications related to the relaxation.
Proposal 8 RAN4 to discuss and agree on  the exact relaxation criteria for which the test is to be designed for each of test case.
Proposal 9 RAN4 to test the exiting criteria, either as part of the same test or a separate test. 





Open issues summary
Issue 2-1: Measurement accuracy requirements
· Proposal 1: No additional accuracy requirement. (Apple, Qualcomm, Intel)
· Recommended WF: Proposal 1. 
	Company
	Comments

	Nokia
	We agree no additional accuracy requirement is needed. 
Should we add some sentences that the L3 measurement used for low mobility evaluation shall fulfilled the accuracy requirements in section 9.2.5? 

	Huawei
	We agree with Proposal 1.

	CMCC
	Fine with proposal 1.

	Intel
	Support proposal 1.

	MTK
	Agree

	vivo
	Fine with proposal 1

	Apple
	Support WF

	Xiaomi
	Support the recommended WF

	CATT
	Support Proposal 1. 



Issue 2-2-1: Test case for exiting criteria
· Proposal 1: Define at least some TCs (for example RLM) to validate correct UE behaviorehaviour when the UE needs to exit from the relaxation mode. (ZTE, Ericsson)
· [bookmark: _Hlk102045822]Proposal 1a: RAN4 to test the exiting criteria, either as part of the same test or a separate test. (Ericsson)
· Proposal 2: similar test as RLM in-sync test can be used to verify the enter/exit relaxation mode process to normal RLM procedure.  (CATT)
· Recommended WF: Discuss if the above proposals are agreeable? 
	Company
	Comments

	QC
	Exit condition is always tested in OOS test, since when UE goes into OOS, UE exits power saving. If companies want to further test the measurement after exiting power saving mode, we can configure N310 = 2 and see if the indication is sent out following legacy measurement.

	Nokia
	We support Proposal 1. Some test cases need to be defined to verify the exit condition. 

	Huawei
	For proposal 1, We can agree to design the condition that UE exit from the relaxation mode, i.e. the relaxation criterion is not satisfied.
For proposal 2, there is no need to define RLM in-sync tests since there is no relaxation requirements for in-sync evaluation. 

	CMCC
	Generally, we are fine with proposal 1. However, how to design the test cases need more discussion.

	Intel
	Support proposal 1. UE exit relaxation mode can be tested in OOS test case.
For proposal 2, Since the relaxation entering threshold is equal or higher than Qin, there is no RLM relaxation for in-sync evaluation. D1 time can’t be used to verify entering relaxation. 

	MTK
	For proposal 1, we can agree QC’s proposal.
For proposal 2, there is no need to define RLM in-sync tests since there is no relaxation requirements for in-sync evaluation.

	Vivo
	We agree to Proposal 1 that UE exiting behavior should be tested. We are open to discuss QC’s proposal, i.e. setting N310 =2 in OOS tests.

	Apple
	OK. Can be part of OOS test. 

	Xiaomi
	Support proposal 1.

	Ericsson
	We support proposal 1 as it is important to verify that UE can exit the relaxation state when the channel conditions degrades. 

	CATT
	Our intention is not to add in-sync test but similar as in-sync test to verify the enter/exit of relaxed mode. The current out-sync test can only test relaxed mode once.  Add test case to have multiple T for relaxed mode and non-relaxed mode after. 

	ZTE
	Support Option 1, very important to be validated.



Issue 2-2-2: Whether to define RLM INS tests
· Proposal 1: No need to introduce relaxed RLM test for verifying the in-sync evaluation requirements. (Apple, Intel, CMCC, Ericsson, Huawei)  
· Recommended WF: Discuss if the above proposals are agreeable? 
	Company
	Comments

	QC
	Support proposal 1.

	Nokia
	Not sure what is the intention of the proposal. We understood the UE shall evaluate the DL radio link quality and compare with Qin in order to determine if good serving cell quality criteria is fulfilled so that it can start relaxation. If in-sync evaluation is not verified, how to enter relaxation? 

	Huawei
	We support Proposal 1.

	CMCC
	We think in-sync test case is not much necessary for verify UE measurement relaxation behavior.
@Nokia, Based on our understanding, UE will evaluate and perform relaxation during T1 period.

	Intel
	Support option 1. During In-sync evaluation, entering relaxation behavior can’t be verified.

	MTK
	Support proposal 1.

	Vivo
	Fine with proposal 1.

	Apple
	Support 

	Xiaomi
	Support proposal 1

	CATT
	Fine with P1. 




Issue 2-2-3: Whether to define RLM OOS tests
· Proposal 1: Out-of-sync testing for RLM relaxation should be defined (CMCC, CATT)
· Proposal 1a: similar test as RLM OOS test can be reused to verify the minimum requirements of relaxed evaluation period. (CATT)
· Proposal 2: Out-of-sync test for RLM/BFD measurement relaxation depending on the decision on exiting criterion when multiple RLM RS is configured.  (Apple)
· Recommended WF: RAN4 to define out-of-sync testing for RLM relaxation.
	Company
	Comments

	QC
	Support proposal 1.

	Nokia
	Fine with Proposal 1. 

	Huawei
	We can agree with Proposal 1.

	CMCC
	We support recommended WF.
For proposal 2, we think the SNR variation design and requirements can be further decided depending on the decision on exiting criterion when multiple RLM-RSs are configured.

	Intel
	Support proposal 1.

	MTK
	Support proposal 1.

	Vivo
	OK to recommended WF.

	Apple
	OK with WF

	Xiaomi
	OK to recommended WF.

	Ericsson
	Support the recommend WF. 

	CATT
	Support the recommend WF. 



Issue 2-2-4: DRX period setting
· Proposals
· Option 1: DRX period of 40 ms for FR1 and FR2 test cases. (Intel, Huawei, vivo)
· Option 2: Different DRX period can be configured for FR1 and FR2 test cases. (ZTE)
· Option 3: Different DRX cycles can be configured for SSB based RLM/BFD and CSI-RS based RLM/BFD test cases in FR1. (CMCC)
· Option 4 (CATT)
· The relaxation behavior in EN-DC and SA are quite similar. There is no need to test in each scenario. If adding all of them, the different DRX cycles can be chosen to test. (CATT)
· Option 5 (Ericsson)
· Proposal 1 SSB based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
· Proposal 2 CSI-RS based RLM in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
· Proposal 3 SSB based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
· Proposal 4 CSI-RS based BFD in FR1 tests are tested for MAX(TDRX, TRS) ≤ 40 ms and 40 ms < MAX(TDRX, TRS) ≤ 80 ms.
· Proposal 5 FR2 tests for relaxed RLM and BFD are tested for a single DRX cycle of 40 ms.
· Recommended WF: Discuss the proposals. Encourage companies provide example DRX values for discussion. 
	Company
	Comments

	QC
	We agree the observations in option 4. We are open to discuss different DRx periods, 40ms and 80ms should be good options. But we don’t need to have test on different DRx cycles with the rest of configurations identical. Instead, we can configure different DRx cycles for the test with different other configurations or purposes.

	Nokia
	We are fine with DRX periods of 40ms and 80ms. The values can be distributed in respective test cases to reduce the number of TCs. 

	Huawei
	We prefer option 1, and different relaxation factors can be separately tested in FR1 and FR2. But we can compromise to use different DRX periods in EN-DC and SA.

	CMCC
	We support Option 3. The example DRX values are as follows
· SSB based RLM in FR1 tests are tested for MAX(TDRX, TRS) = 40 ms 
· CSI-RS based RLM in FR1 tests are tested for MAX(TDRX, TRS) = 80 ms
· SSB based BFD in FR1 tests are tested for MAX(TDRX, TRS) = 80 ms
· CSI-RS based BFD in FR1 tests are tested for MAX(TDRX, TRS) = 40 ms
· FR2 tests for relaxed RLM and BFD are tested for a single DRX cycle of 40 ms

	Intel
	We are open to further discuss DRX periods to balance the workload and test coverage.

	MTK
	Support option 1 &4.

	Vivo
	We prefer DRX = 40ms, i.e. option 1.

	Xiaomi
	Fine with DRX periods of 40ms and 80ms

	Ericsson
	We are fine with option 2 and 3.

	CATT
	We can down selection the test cases as P4. 

	ZTE
	Support Option 2 (not necessarily contradictory to other options).



Issue 2-2-5: Principle for test case reduction
· Proposal 1: The relaxation behaviorehaviour in EN-DC and SA are quite similar. There is no need to test in each scenario. If adding all of them, the different DRX cycles can be chosen to test. (CATT)
· Proposal 2: In general, we support all RLM out-of-sync test and Beam failure detection test in FR1 and FR2 for NR-SA and EN-DC. (CMCC)
· Proposal 3: Introduce the following tests for verifying UE RLM/BFD relaxation behaviorehaviour (Qualcomm)
· RLM Out-of-sync SSB based DRx = 40ms in FR1 in EN-DC
· BFD CSI-RS based DRx = 80ms in FR2 in NR-SA on Scell
· Proposal 4: If both out-of-sync and in-sync need to be tested, it is proposed to test relaxed RLM requirements for SSB-based OOS and CSI-RS-based IS in EN-DC, and CSI-RS-based OOS and SSB-based IS in NR-SA. (vivo)
· Recommended WF: Discuss the proposal.
	Company
	Comments

	QC
	If companies consider Proposal 3 having too few tests, we can compromise to expand the list by following the principles below:
1. The scaling factors are identical for SSB and CSI-RS based requirement on each FR. Therefore, we can pick on RS for each FR.
2. BFD is more relevant in FR2, hence for BFD we test only FR2.
3. No need for In-sync test, as no relaxation is introduced for in-sync evaluation.
4. We can use different configurations among the tests, e.g., EN-DC or NR-SA; different DRx cycles
The expanded test list is below:

RLM SSB in FR1 EN-DC
RLM CSI-RS in FR2 NR-SA
BFD CSI-RS in FR2 NR-SA

	Huawei
	If different DRX cycles need to be considered, then Proposal 1 is acceptable for us.

	CMCC
	We support proposal 2. If companies concern about test burden, then we are fine with define applicability rule to reduce the test burden

	MTK
	Support proposal1 &3. However, DRX in FR2 should also be 40ms.

We suggest the following rules: 
•         For each case (FR, RS type), we would like to keep only one test (either EN-DC or SA)
•         FR 1 BFD test is not needed, because BFD is not mandatory in FR1.
•         In-sync test is not needed, as discussed in Issue 2-2-2. 

Thus, the suggest test cases is provided as below.
•	For RLM
	Case
	 
	Test case
	Section

	 FR1 SSB
 
	EN-DC
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-based RLM RS in DRX=TBDms
	A.4.5.1.X

	FR1 CSI-RS
	NR-SA
	Radio Link Monitoring Out-of-sync Test for FR1 Pcell configured with CSI-RS-based RLM in DRX= TBDms
	A.6.5.1.X

	 FR2 SSB
	NR-SA
	Radio Link Monitoring Out-of-sync Test for FR2 Pcell configured with SSB-based RLM RS in DRX= TBDms
	A.7.5.1.X

	FR2 CSI-RS
	EN-DC
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	A.5.5.1.X


· For BFD
	 FR2 SSB
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	A.5.5.5.X

	FR2 CSI-RS
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR2 Pcell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.7.5.5.X




	vivo
	We support to reduce the number of test cases. QC’s compromised proposal is good to us.

	Apple
	QC’s compromised proposal is good for us. 

	Xiaomi
	QC’s compromised proposal is good for us.

	Ericsson
	We support proposal 2. 

	CATT
	Support P1. P3 is too few. Okay with MTK’s proposal. In this list, all test cases are for OOS test, whether to add further cases out of this list, depends on the conclusion of Issue 2-2-1.



Issue 2-2-6: Test case list
· For RLM
	Case
	 
	Test case
	Section
	Volunteer
	 Needed
	Not Needed

	 FR1 SSB
 
	EN-DC
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-based RLM RS in DRX=TBDms
	A.4.5.1.X
	 MTK
 
	QC, Huawei,vivo, MTK
	

	
	EN-DC
	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 2-2-2
	A.4.5.1.X
	
	
	QC, Huawei, MTK

	
	NR-SA
	Radio Link Monitoring Out-of-sync Test for FR1 Pcell configured with SSB-based RLM RS in DRX=TBDms
	A.6.5.1.X
	Ericsson
	Huawei
	QC,vivo

	
	NR-SA
	Radio Link Monitoring In-sync Test for FR1 Pcell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 2-2-2
	A.6.5.1.X
	
	
	QC, Huawei, MTK

	 FR1 CSI-RS
 
 
	EN-DC
	Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	A.4.5.1.X
	 
 CMCC
	Huawei
	QC, vivo

	
	EN-DC
	Radio Link Monitoring In-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 2-2-2
	A.4.5.1.X
	
	
	QC, Huawei, MTK

	
	NR-SA
	Radio Link Monitoring Out-of-sync Test for FR1 Pcell configured with CSI-RS-based RLM in DRX= TBDms
	A.6.5.1.X
	
	Huawei, vivo, MTK
	QC

	
	NR-SA
	Radio Link Monitoring In-sync Test for FR1 Pcell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 2-2-2
	A.6.5.1.X
	
	
	QC, Huawei, MTK

	FR2 SSB
 
	EN-DC
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
	A.5.5.1.X
	 
 
 
 CATT
	Huawei
	QC, vivo

	
	EN-DC
	Radio Link Monitoring In-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 2-2-2
	A.5.5.1.X
	
	
	QC, Huawei, MTK

	
	NR-SA
	Radio Link Monitoring Out-of-sync Test for FR2 Pcell configured with SSB-based RLM RS in DRX= TBDms
	A.7.5.1.X
	
	Huawei, vivo, MTK
	QC

	
	NR-SA
	Radio Link Monitoring In-sync Test for FR2 Pcell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 2-2-2
	A.7.5.1.X
	
	
	QC, Huawei, MTK

	FR2 CSI-RS
 
 
	EN-DC
	Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	A.5.5.1.X
	 Huawei
 
 
 
	Huawei, vivo, MTK
	QC

	
	EN-DC
	Radio Link Monitoring In-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 2-2-2
	A.5.5.1.X
	
	
	QC, Huawei,MTK

	
	NR-SA
	Radio Link Monitoring Out-of-sync Test for FR2 Pcell configured with CSI-RS-based RLM in DRX= TBDms
	A.7.5.1.X
	
	[QC] , Huawei
	[QC], vivo

	
	NR-SA
	Radio Link Monitoring In-sync Test for FR2 Pcell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 2-2-2
	A.7.5.1.X
	
	
	QC, Huawei, MTK



· For BFD
	Case
	 
	Test case
	 
	Volunteer
	 Needed
	Not Needed

	FR1 SSB
 
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	A.4.5.5.X
	 MTK
	
	QC, vivo, MTK

	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR1 Pcell configured with SSB-based BFD and LR in DRX= TBDms
	A.6.5.5.X
	
	
	QC, vivo, MTK

	FR1 CSI-RS
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.4.5.5.X
	 MTK
	
	QC, vivo, MTK

	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR1 Pcell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.6.5.5.X
	
	
	QC, vivo, MTK

	 FR2 SSB
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	A.5.5.5.X
	 
 ZTE
	Vivo, MTK
	QC

	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR2 Pcell configured with SSB-based BFD and LR in DRX= TBDms
	A.7.5.5.X
	
	
	QC, vivo

	FR2 CSI-RS
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.5.5.5.X
	 Nokia
	
	QC,vivo

	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR2 Pcell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.7.5.5.X
	
	QC, vivo, MTK
	



· Recommended WF: Please comment if those test cases is “Needed” or “Not needed” in the above table. After the 1st round, the list will be suggest based on consensus. 
	Company
	Comments

	
	




Issue 2-3-1: Test set up on relaxation criterion
· Proposals
· Option 1: For RLM/BFD relaxation test, it is suggested to design all test cases when only good serving cell quality criterion is configured and fulfils. (Intel, Huawei)
· Option 2: Design all test cases when both low mobility criterion and good serving cell quality criterion are configured and fulfils. Do not design the test cases for other cases such as low mobility criterion is not configured. (CATT)
· Option 2a: Both low mobility criteria and cell quality criteria are configured in the tests, while some time interval is given in the test so as to allow UE to check and then enter low mobility state (vivo)
· Option 3: RAN4 to discuss and agree on the exact relaxation criteria for which the test is to be designed for each of test case. (Ericsson)
· Recommended WF: Discuss if the above proposals are agreeable? 
	Company
	Comments

	QC
	Support option 1. Good serving cell condition is more relevant, as low mobility condition configuration is optional.

	Nokia
	We prefer Option 3.
According to RAN conclusion, low mobility criteria and good serving cell quality criteria can be configured separately or in combination. The test cases shall be defined for each of the cases, but can be distributed to different scenarios. 

	Huawei
	Support option 1.
If both low mobility criterion and good serving cell quality criterion need to be tested, then the test setup with the changes for both L3 measurement and RLM/BFD measurements would be complicated. Good serving cell quality criterion is mandatory for RLM/BFD relaxation and more important. So, we suggest only to test good serving cell quality criterion. Then, only the SINR changes for RLM/BFD measurements need to be configured.

	CMCC
	We support Option 2. Low mobility criteira is as important as good serving cell quality criterion, both should be configured in test cases and evaluated by UE.

	Intel
	Support option 1. Good serving cell condition is new introduced for RLM/BFD relaxation which is more important. We suggest to only test good cell quality criteria.

	MTK
	Support option 1. The low mobility criterion has been tested in Rel-16 power saving, there is nothing new to be tested.

	Vivo
	We support option 2 but is also OK to option 1.

	Apple
	Option 1

	Xiaomi
	Prefer option2, also fine with option1

	Ericsson
	Test cases need to be for both combinations:
· When only good serving cell criterion is configured and met
· When both are configured and met
Exiting criteria is met

	CATT
	Support option 2. 




Issue 2-3-2: Test set up on good serving cell criterion
· Proposal 1: Use default threshold (i.e., offset = 0dB) of good serving cell criterion for test case setup.  (Apple, Huawei, Qualcomm)
· Recommended WF: Proposal 1. 
	Company
	Comments

	QC
	Support proposal 1 and recommended WF

	Nokia
	Fine with the recommended WF. 

	Huawei
	For RLM tests, we suggest to use offset=0dB.
For BFD tests, we suggest to use offset=4dB.

	CMCC
	We prefer Huawei’s proposal.

	Intel
	For RLM, it’s fine to use offset = 0dB where legacy SINR1, SINR2, SINR 3 can be re-used.
For BFD,  in legacy test, SINR1=5dB, while for RLM, SINR1=1dB. Therefore, if we want to re-use SINR levels in legacy BFD testcase configuration, offset should be 4dB based on Qin of RLM. If not, we need to modify the SINR levels in BFD test.

	MTK
	Support proposal 1. 

	Vivo
	Fine with Huawei’s proposal

	Apple
	Support WF

	Xiaomi
	Fine with the recommended WF.

	Ericsson
	Recommended WF is fine.

	CATT
	Don’t support Proposal 1. Fine with Huawei’s proposal. 



Issue 2-3-3: Test set up on low mobility criterion
· Proposal 1: Reuse the Rel-16 low mobility criterion setting in Rel-17 test case and set SsearchDeltaP-Connected = 3dB and TsearchDeltaP-Connected = 5s  (MTK)
· Recommended WF: Discuss if the above proposals are agreeable? 
	Company
	Comments

	QC
	This is pending issue 2-3-1.

	Nokia
	This depends on the candidate values of the parameters, which we understood are not decided yet in RAN2? 

	Huawei
	We suggest not to test low mobility criterion.

	Intel
	Dependent on issue 2-3-1. We prefer not to test low mobility criteria.

	MTK
	This is pending issue 2-3-1. We can accept do not test low mobility criterion.

	Ericsson
	We support introducing separate test case which also includes fulfillment of low mobility criterion. Reusing the testing approach for low mobility criterion from Rel-16 is fine. 

	CATT
	Agree Proposal 1. 




Issue 2-4-1: General test setting 
· Proposal 1: RAN4 to reuse the test configurations from the legacy tests as reference and only do the necessary modifications related to the relaxation. (Ericsson)
· Recommended WF: Is Proposal 1 agreeable? 
	Company
	Comments

	QC
	Support proposal 1.

	Nokia
	Fine with the recommended WF.

	Huawei
	Generally we can agree with proposal 1. But, the details of test setup need to be discussed.

	CMCC
	We are ok with proposal 1.

	Intel
	OK with the recommended WF.

	MTK
	Support proposal 1.

	Vivo
	Fine with recommended WF.

	Apple
	OK with WF

	Xiaomi
	Fine with recommended WF.

	Ericsson
	Support proposal 1.

	CATT
	Fine with recommended WF. If there is necessary modification, modify the test setting case by case. 




Issue 2-4-2: RLM OOS test setting – D1
· Proposal 1: D1 can be relaxed corresponding to the relaxation factor. (Intel, vivo)
· Proposal 1a: If out of sync test is needed, D1 can be relaxed corresponding to the relaxation factor. (Apple)
· Proposal 2: (Qualcomm)
· RLM Out-of-sync SSB based DRx = 40ms in FR1 in EN-DC (reference test A.4.5.1.3)
· Configure offset to Qin for entering condition = 0dB to follow the SINR variation setting in the reference test
· Change D1 as
Ceil(KSSB, FR1 *15*2(P)) *40 (T_DRx) + 40 (T_DRx) * 1.5 
=  4880(ms)
· Proposal 3: UE shall stop transmitting uplink signal in no later than D1 second after the start of the time duration T3 on the PCell, D1 = Tevaluate_BFD+beamFailureInstanceMaxCount*Tindication_interval_BFD. (CMCC)
· Recommended WF: Proposal 1 and FFS the exact value of D1.
	Company
	Comments

	QC
	We want to collect views on proposal 2

	Huawei
	The value of D1 depends on how to configure the SINR levels.

	CMCC
	We think whether D1 should be relaxed and the exact value of D1 can be further decided after the decision on exiting criterion when multiple RLM-RSs are configured.

	Intel
	Depends on discussion about other issues, e.g. issue 2-2-4, issue 2-3-2.

	MTK
	Support proposal 1.

	Vivo
	Support P1. 
For P2, can be FFS pending on other issues.

	Apple
	Support p1

	CATT
	In P1, D1 is relaxed by scaling factor. But in current D1, it is the sum up for multiple values. The scaling factor should only apply to evaluation period. 




Issue 2-4-3: RLM OOS test setting – T1
· Proposal 1: T1 should be extended by 5s so that UE can have sufficient time to verify whether low mobility criterion is fulfilled or not. (MTK)
· Recommended WF: Discuss the proposal. 
	Company
	Comments

	QC
	We can extend T1 or increase SNR level in T2 (as suggested in proposal 2, next issue). Both can ensure UE enters power saving mode.

	Huawei
	We are fine to extend T1, but we suggest not to test low mobility criterion.

	CMCC
	We support extend the T1 period, the exact value can be further discussed based on criteria evaluation period.

	Intel
	Dependent on issue 2-3-1.

	MTK
	OK with not to test low mobility criterion. Either extend T1 or increase SNR level in T2 is fine.

	Vivo
	Support P1

	Apple
	Support P1

	CATT
	Support P1



Issue 2-4-4: RLM OOS test -– SNR setting
· Proposal 1 (Huawei): For RLM relaxation testing, the SINR values used for RLM out-of-sync tests is suggested as Table 1, where the value of X is set as 0dB.
Table 1: SINR1- SINR3 setup for RLM relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax RLM testing
	FR1
	1dB
	-4.5dB
	-15dB

	
	FR2
	2dB
	-4.5dB
	-15dB



· Proposal 1a: (CMCC): 
· Reuse the SNR variation setting configurations in legacy RLM out-of-sync tests for RLM measurement relaxation test cases.
· Proposal 2 (MTK): The SNR level during T2 should be increased to the same SNR level as during T1 such that good serving cell quality criterion can be fulfilled.
· Recommended WF: Discuss the proposals.
	Company
	Comments

	QC
	Proposal 1a, following legacy is good, or proposal 2, if we don’t extend T1 as suggested in the previous issue. Proposal 1 assumes that UE exits power saving mode when entering condition is not satisfied. But UE can stay in power saving as long as exit condition is not violated, instead of checking entering condition. Therefore, the change w.r.t. legacy SINR level is not needed.

	Nokia
	We prefer Proposal 1a. In Proposal1, should it be SNR instead of SINR?

	Huawei
	Support proposal 1.
The value of SINR2 in legacy RLM out-of-sync test is derived from the threshold Qout. However, the value of SINR2 in relaxed RLM out-of-sync test needs to be derived from the threshold Qin.

	Intel
	The controversial part is SINR2 for the three options. From our understanding, legacy threshold can be re-used. For proposal 2, when the SINR2 dropped below Qin while higher than Qout, UE will still maintain the relaxation according to current criteria.

	MTK
	Either extend T1 or increase SNR level in T2 is fine. Proposal 1a or proposal 2.

	Vivo
	We support P2. The SINR2 should be increased in this test, since the main scope of the test is to identify o-o-s timely, but not the accuracy of o-o-s. The accuracy of o-o-s can be verified by legacy test.

	CATT
	We propose to increase SNR in T2. 



Issue 2-4-5: BFD test setting
· Proposal 1: No need to include link recovery. For BFD relaxation testcase design, only need to consider 3 time during, i.e. T1, T2, T3 where T3 is extended. (Intel, vivo)
· Proposal 2: For BFD relaxation, UE exiting relaxation is not tested, and Scell BFD relaxation is not tested. (vivo)
· Proposal 3: (Qualcomm)
· BFD CSI-RS based DRx = 80ms in FR2 in NR-SA (reference test A.7.5.5.7)
· Configure offset to Qin for entering condition = 0dB and set SNR1>Qin
· Extend T3 by the additional delay allowed for BFD evaluation: 
∆T3 = Ceil(K2 × 1.5 × MBFD  P N  PBFD) *80 (T_DRx) -– Ceil(1.5 × MBFD  P N  PBFD) *80 (T_DRx)
= 2880(ms)
· Recommended WF: Discuss the proposals.
	Company
	Comments

	Huawei
	We suggest to focus on how to define the SINR level and time length for each time period.

	CMCC
	We also think no need to include link recovery

	vivo
	Support P1 and P2.
For P3, it depends on other issues and can be FFS.




Issue 2-4-6: BFD test -– SNR setting
· Proposal 1 (Huawei): For BFD relaxation testing, the SINR values used for BFD and link recovery tests is suggested as Table 2, where the value of X is set as 4dB.
Table 2: SINR1- SINR3 setup for BFD relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax BFD testing
	FR1
	5dB
	-0.5dB
	-12dB

	
	FR2
	6dB
	-0.5dB
	-12dB



· Proposal 2: (CMCC): 
· Revisit the SNR variation setting configuration for BFD measurement relaxation test cases.
· During time period T1, SNR higher than Qin for both BFD-RSs
· During time period T2, SNR higher than Qout_LR, lower than Qin for BFD-RS1, SNR lower than Qout_LR for BFD-RS2,
· During time period T2, SNR lower than Qout_LR for both BFD-RSs
· UE shall stop transmitting uplink signal in no later than D1 second after the start of the time duration T3 on the Pcell, D1 = TEvaluate_BFD+beamFailureInstanceMaxCount*TIndication_interval_BFD. 
· Recommended WF: Discuss the proposals.
	Company
	Comments

	QC
	We support reusing legacy SINR instead of proposal 1 and 2. 
Proposal 1 assumes UE exits power saving mode when entering condition is not satisfied. But UE can stay in power saving as long as exit condition is not violated. Therefore, the change w.r.t. legacy SINR level is not needed if T1 is extended.
For proposal 2, we don’t believe the change w.r.t. legacy is needed. The intention is to check whether UE follows the extended Tevaluation to send the first L1 indication. Legacy test already has N310 = 2, and it can verify whether UE follows the legacy requirement for the second L1 indication evaluation after exiting power saving mode.

	Nokia
	We also support reusing SNR values in legacy BFD tests. Is there any reason why new values are proposed? 

	Huawei
	We support proposal 1, which is almost aligned with the principles of SNR variation setting in proposal 2. However, the gap between Qin and Qout_LR is not large enough for providing the margins. So, we suggest to use offset X=4dB.

	CMCC
	The legacy SINR is designed for BFD and link recovery procedure. If link recovery procedure is not needed, then the SINR setting should be reconfigured.

	Intel
	We also think that legacy SINR threshold can be re-used.

	MTK
	We suggest to align the offset setting with RLM test 0dB, and set SNR2 = SNR1.

	Vivo
	We can focus on o-o-s test firstly.



Issue 2-5: Tests with multiple RS
· Proposal 1: (CMCC)
· 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 relaxed mode when the radio link quality is worse than the exiting threshold for any the RLM/BFD-RS resources. 
Recommended WF: pending by core part discussion. Suggest not to discuss in the 1st round. 
	Company
	Comments

	QC
	Support recommended WF.

	Nokia
	Fine with the recommended WF.

	Intel
	Dependent on issue 1-1.

	MTK
	Support recommended WF.

	vivo
	Support recommended WF.

	Ericsson
	Fine with recommended WF.

	CATT
	Fine with 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

	R4-2209687
MediaTek inc.
	Moderator: RLM, FR1 SSB EN-DC

	
	QC: general comments apply to all the CRs in this section: we suggest to come back to the CRs when we conclude for the scope.

	
	Nokia: Agree with QC’s comments.

	R4-2209914
Ericsson

	Moderator: RLM, FR1 SSB SA

	
	

	
	

	
	

	R4-2208160
CATT

	Moderator: RLM, FR2 SSB

	
	

	
	

	
	

	R4-2209000
Huawei, Hisilicon
	Moderator: RLM, FR2 CSI-RS

	
	

	
	

	
	

	R4-2209688
MediaTek inc.

	Moderator: BFD, FR1 SSB 

	
	

	
	

	R4-2209689
MediaTek inc.

	Moderator: BFD, FR1 CSI-RS

	
	

	
	

	R4-2208098
Nokia, Nokia Shanghai Bell

	Moderator: BFD, FR2 CSI-RS

	
	

	
	



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: Measurement accuracy requirements
Summary of the status:
· Option 1: no objection
Tentative Agreement
· No additional accuracy requirement.
Recommendations for 2nd round: no need to further discuss. 

Issue 2-2-1: Test case for exiting criteria
Summary of the status:
· Proposal 1: no objection
Tentative Agreement
· Proposal 1 (revised): Define at least some of OOS TCs (for example RLM) to validate correct UE behavior when the UE needs to exit from the relaxation mode.
· FFS configure N310 = 2 to validate
Recommendations for 2nd round: further discuss on the FFS bullet. 

Issue 2-2-2: Whether to define RLM INS tests
Summary of the status:
· Most of companies are fine with proposal 1. Nokia asked clarification. 
Tentative Agreement
· Proposal 1: No need to introduce relaxed RLM test for verifying the in-sync evaluation requirements.
Recommendations for 2nd round: Please comment if strong concern on Proposal 1. 

Issue 2-2-3: Whether to define RLM OOS tests
Summary of the status:
· Option 1: no objection
Tentative Agreement
· Out-of-sync testing for RLM relaxation should be defined
Recommendations for 2nd round: no need to further discuss. 

Issue 2-2-4: DRX period setting
Summary of the status:
· Options are not contradictory to each other. Majority are fine with different DRX cycles. 
Tentative Agreement
· DRX periods of 40ms and 80ms are distributed in respective test cases, e,g. different values for FR1/FR2, EN-DC/SA, SSB/CSI-RS. 
Recommendations for 2nd round: Suggest to focus on TC list, then discuss how to distribute.  

Issue 2-2-5: Principle for test case reduction
Summary of the status:
· Option 2: all OOS/BFD tests, i.e. 16 TCs. (CMCC, Ericsson)
· Option 3a (compromised from Proposal 3): 3 TCs (QC, vivo, Apple, Xiaomi)
· RLM SSB in FR1 EN-DC 
· RLM CSI-RS in FR2 NR-SA
· BFD CSI-RS in FR2 NR-SA
· Option 5 (new): 6 TCs (MTK, CATT)
· On top of Option 3a, include the following TCs in addition
· RLM CSI-RS in FR1 NR-SA 
· RLM SSB in FR2 NR-DC (or NR-SA)
· BFD SSB in FR2 EN-DC
Recommendations for 2nd round: At least agree on the TCs in Option 3a. FFS other TCs. 
@ CMCC, on Option 2, would you elaborate more on how to define applicability rule to reduce the test burden. 

Issue 2-2-6: Test case list
Summary of the status: related to Issue 2-2-5. 
Recommendations for 2nd round: updated TC list will be provided in WF. 

Issue 2-3-1: Test set up on relaxation criterion
Summary of the status:
· Option 1: only good serving cell quality criterion is configured 
· Intel, Huawei, QC, MTK, vivo, Apple, Xiaomi
· Option 2: both low mobility criterion and good serving cell quality criterion are configured 
· CMCC, vivo, Xiaomi, CATT
· Option 4 (new): Test cases need to be for both combinations: (Ericsson)
· When only good serving cell criterion is configured and met
· When both are configured and met

Recommendations for 2nd round:
· Option 3 has been discussed in Issue 2-2-1 so no need to discuss under this issue. 
· The discussion point is on whether to configure low mobility criteria for at least some TCs.  Please provide your views and justification. 

Issue 2-3-2: Test set up on good serving cell criterion
Tentative Agreement
· For good serving cell criterion test case setup.
· For RLM, offset = 0dB.
· For BFD, offset = [4] dB

Recommendations for 2nd round: 
· Please comment if concerns on offset = [4] dB for BFD. 

Issue 2-3-3: Test set up on low mobility criterion
Summary of the status: no clear majority.
Recommendations for 2nd round: pending by other issue. Suggest not to discuss in the 2nd round. 

Issue 2-4-1: General test setting 
Tentative Agreement
· RAN4 to reuse the test configurations from the legacy tests as reference and only do the necessary modifications related to the relaxation.
Recommendations for 2nd round: WF will be preaged based on the tentative agreement. Suggest not to discuss in the 2nd round. 

Issue 2-4-2: RLM OOS test setting – D1
Summary of the status: Majority view is fine to extend D1, but maybe not directly scaled up by relaxation factor K. It would depend on DRX cycle length and SINR level. 
Recommendations for 2nd round: Further discuss.  

Issue 2-4-3: RLM OOS test setting – T1
Summary of the status: Majority view is fine to extend T1. Whether to verify whether low mobility criterion can be discussed in Issue 2-3-1. 
Tentative Agreement
· T1 is extended by 5s
Recommendations for 2nd round: WF will be preaged based on the tentative agreement. Suggest not to discuss in the 2nd round. 

Issue 2-4-4: RLM OOS test – SNR setting
Summary of the status:
· Proposal 1: Huawei, 
· Proposal 1a: QC, Nokia, Intel, MTK, CMCC
· Proposal 2: Vivo, CATT
Tentative Agreement
· Proposal 1a:  Reuse the SNR variation setting configurations in legacy RLM out-of-sync tests for RLM measurement relaxation test cases
· For SNR values, FFS the following proposals:
· Proposal 2: increase SNR2. 
· Proposal 3 (new): reuse the legacy values. 
Recommendations for 2nd round: Moderator’s understanding is Proposal 1a is about the SNR “variation” and can co-exist with Proposal 2. 

 Issue 2-4-5: BFD test setting
Summary of the status:
· Proposal 1: Intel, vivo, CMCC

Recommendations for 2nd round: Further discuss Proposal 1 and Proposal 3. 
· One question on Proposal 1, if not include link recovery, then how to know the UE has been indicated the beam failure, is it testable? Note that there is no BFD indication to network. 
· Proposal 2 can be discussed in Issue 2-2-1. 
· Proposal 3 can be further discussed. 

Issue 2-4-6: BFD test – SNR setting
Summary of the status:
· Proposal 1: Huawei
· Proposal 2: CMCC
· Proposal 3(new): reuse the legacy. QC, Nokia, Intel 
Recommendations for 2nd round: Further discuss the proposals

Issue 2-5: Tests with multiple RS
Recommendations for 2nd round: pending by other issue. Suggest not to discuss in the 2nd round. 

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”.

TBA


Recommendations for Tdocs
1st round 
[bookmark: _Hlk103365241]New tdocs
	Title
	Source
	Comments

	WF on RLM/BFD relaxation for UE Power Saving enhancements
	MediaTek Inc
	

	LS to RAN2 on RLM/BFD relaxation for ePowSav
	vivo
	To: RAN_2

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2207737
	Power saving criterion clarification
	Qualcomm, Inc.
	Revised
	In case for the specific change for the open issue on “SSB RLM+CSI-RS BFD”. 

	R4-2208096
	draftCR on introduction of relaxed RLM/BFD measurements
	Nokia, Nokia Shanghai Bell
	Merged
	Merged to R4-2209685

	R4-2208097
	draftCR on minimum requirements at transition for RLM/BFD relaxation
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2208110

	Draft CR on RLMBFD relaxation
	Xiaomi
	Merged
	Merged to R4-2209685

	R4-2208159

	CR on core requirements for UE power saving enhancement
	CATT
	Revised
	

	R4-2208998

	DraftCR on maintaining RLM/BFD relaxation requirements
	Huawei, Hisilicon
	Merged
	Merged to R4-2209685

	R4-2209498

	CR on R17 RLM and BFD relaxation for UE power saving
	vivo
	Merged
	Merged to R4-2209685

	R4-2209685

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

	R4-2209897

	Corrections to relaxed RLM/BFD requirements
	Ericsson
	Merged
	Merged to R4-2209685

	R4-2209687

	CR on TS38.133 for relaxed RLM test for FR1 PSCell configured with SSB-based RLM RS in EN-DC mode (A.4.5.1.X)
	MediaTek inc.
	Postponed
	

	R4-2209914

	DraftCR – Relaxed SSB-based RLM out-of-sync for FR1 PCell with DRX in SA
	Ericsson
	Postponed
	

	R4-2208160

	Draft CR on RRM test case for RLM relaxation based on SSB in FR2
	CATT
	Postponed
	

	R4-2209000

	DraftCR on RLM out-of-sync tests for FR2 with CSI-RS based RLM relaxation in DRX
	Huawei, Hisilicon
	Postponed
	

	R4-2209688

	CR on TS38.133 for relaxed BFD test for FR1 PSCell configured with SSB-based BFD RS in EN-DC and SA mode (A.4.5.5.X and A.6.5.5.X)
	MediaTek inc.
	Postponed
	

	R4-2209689

	CR on TS38.133 for relaxed BFD test for FR1 PSCell configured with CSI-RS-based BFD RS in EN-DC and SA mode (A.4.5.5.X and A.6.5.5.X)
	MediaTek inc.
	Postponed
	

	R4-2208098

	draftCR TCs of CSI-RS based BFD and LR in FR2 PSCell
	Nokia, Nokia Shanghai Bell
	Postponed
	




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 
New tdocs
	Title
	Source
	Comments

	
	
	

	
	
	

	
	
	


 
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




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

	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)
