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Introduction
This document is the email discussion summary for UE Power Saving Enhancements (AI 9.12), including the following topics covered
· 9.12.1:	RRM core requirement maintenance 
* R2-2206675 Reply LS to RAN4 on RLM/BFD relaxation
· 9.12.2:	RRM performance requirements 
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. 
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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)
Topic #1: RRM core requirement maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211598
	Qualcomm, Inc.
	Observation 1: SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases are missing in the current version of 38.133 clause 8.1.1.1.
Proposal 1: Add SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases and the corresponding relaxation conditions align to SSB/CSI-RS based RLM configured with CSI-RS based BFD on SCell cases. 
Observation 2: The agreement from the previous meeting:
· 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. 
Can lead to ping-pong since when one RS is below Qin+XdB and the other RS is fluctuating around Qin+XdB, UE may keep entering and exiting power saving if it follows spec defined requirements. 
Proposal 2: Replace Qin+XdB with existing single RS exiting condition:
· For exiting condition, 
Good serving cell quality criterion is not fulfilled when the UE sends out-of-sync indications to the higher layers based on all resource in the set of resources for RLM/BFD.
Observation 3: The purpose of minimum requirements at transitions for legacy RLM/BFD are to ensure that UE repeats the evaluation with period the same or longer to the interrupted evaluation period during transition.
Observation 4: Transitions for power saving happens after completing an evaluation period with conditions fulfilled because the good serving cell condition is based on SINR measured with the evaluation period. Therefore, the transition doesn’t interrupt evaluation period and no minimum requirements at transitions are needed.
Proposal 3: No minimum requirements are needed at relaxation mode transitions.

	R4-2211682
	CATT
	Proposal 1: For NR-DC, to align with RAN2, low mobility criterion is configured in NR PCell.
Proposal 2: For the RLM/BFD measurement, when UE is changed from non-relaxed mode to relaxed mode or from relaxed mode to non-relaxed mode, UE shall use the evaluation period of non-relaxed mode at transitions period. 

	R4-2212274
	Nokia, Nokia Shanghai Bell
	Observation 1: When the relaxed measurement criterion is fulfilled, the UE shall keep evaluating if the downlink radio link quality becomes better than the threshold Qin_SSB at least to determine if the good serving cell quality criterion is fulfilled.
Proposal 1: A minimum requirement is needed for UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB.
Observation 2: When legacy evaluation period is applied, the UE is supposed to get a smaller number of measurement samples on the configured RLM-RS resources as the UE is performing relaxed RLM measurement. 
Proposal 2: A relaxed evaluation period TEvaluate_in_SSB_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB.
Proposal 3: A relaxed evaluation period TEvaluate_in_CSI-RS_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_CSI-RS.
Proposal 4: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements.
Proposal 5: DRX state change shall not trigger RLM and/or BFD relaxation state change reporting.
Proposal 6: Discuss whether the issue should be solved in RAN4 or RAN2 specifications.
Proposal 7: Inform RAN2 about the issue in case it is decided that the problem needs to be fixed in RAN2.

	R4-2212299
	CMCC
	Observation 1: Following the previous agreements, the low mobility criterion should be configured and evaluated on the PCell. If the low mobility criterion is met on the PCell, then the UE assumes that the low mobility criteria is met on all serving cells in both MCG and SCG.
Proposal 1: We are fine with network could also configure the low mobility criteria in PSCell. However, UE behavior under different configuration should be:
· If the low mobility criterion is configured only on the PCell
· UE should evaluate the low mobility criterion on the PCell, and apply the evaluated low mobility state in both MCG and SCG. 
· If the low mobility criterion is configured on the PCell and PSCell
· UE should evaluate the low mobility criterion on the PCell and PSCell respectively, and apply the evaluated low mobility state in the corresponding cell group.

	R4-2212661
	vivo
	Proposal 1  Prefer to keep the previous agreement that UE evaluates low mobility criteria on PCell.
Proposal 2  Prefer to capture the period TSearchDeltaP-Connected for determining low mobility scenario in RAN2 spec. RAN4 remove this part in TS 38.133 and feed back the decision to RAN2.
Proposal 3  Fix the typo in last meeting agreement as
· For exiting condition, 
· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qout dB) for all resource in the set of resources for RLM/BFD.
Reply LS draft

	R4-2213402
	Ericsson
	Proposal 1		
· 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		No need to introduce transition requirements between relaxed and non-relaxed RLM/BFD measurements. 

	R4-2213461
	MediaTek inc.
	Proposal 1: For NR-DC, keep the previous agreement that evaluate low mobility criteria on PCell
Proposal 2: Transitions requirement between relaxed and non-relaxed RLM/BFD measurements are not specified 
Proposal 3: RAN4 to reply issues addressed in LS R2-2206675. 
· RAN4 has no concern on goodServingCell criterion for BFD can be configured per serving cell, and for RLM can be configured per SpCell.
· RAN4 has already captured in the spec TS38.133 that UE shall consider the low mobility criterion is fulfilled only when the defined criterion formula is fulfilled for a period of TSearchDeltaP-Connected. There is no need to further modify the RAN2 spec.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Issue 1-1: Clarifications for Low mobility criteria evaluation
Background: in the incoming LS R2-2206675, Reply LS to RAN4 on RLM/BFD relaxation, RAN2: 
	· MN informs SN when low mobility criterion has been configured in NR PCell. How to capture it could be further discussed in CR (assume impact to TS38.331 and TS37.340)


· Proposals
· Option 1: keep the previous agreement that evaluate low mobility criteria on PCell. (CATT, vivo, MTK)
· Option 2: We are fine with network could also configure the low mobility criteria in PSCell.  (CMCC)
· If the low mobility criterion is configured only on the PCell
· UE should evaluate the low mobility criterion on the PCell, and apply the evaluated low mobility state in both MCG and SCG. 
· If the low mobility criterion is configured on the PCell and PSCell
· UE should evaluate the low mobility criterion on the PCell and PSCell respectively, and apply the evaluated low mobility state in the corresponding cell group.
· Option 3 (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.
· Recommended WF
· Option 1 is aligned with RAN2 LS in Moderator’s understanding. 
	Company
	Comments

	XXXQC
	Option 2 is more friendly to implementation, since communication between MN and SN is not required. We recognize the fact that MN and SN are likely to have the same mobility state, and RAN2 LS aligns better to option 1, but RAN4 can discuss if there is any concern or RAN2 impact for option 2, given that it is more friendly from UE implementation perspective.

	Huawei
	If low mobility criterion only can be configured on PCell, then the RLM/BFD relaxation on each SpCell need UE fulfils low mobility criterion on PCell.
If low mobility criterion can be per-SpCell configured, then the RLM/BFD relaxation on one SpCell configured with low mobility criterion needs to fulfil low mobility criterion on this SpCell, and the RLM/BFD relaxation on one SpCell not configured with low mobility criterion does not need to fulfil low mobility criterion on this SpCell.

	CMCC
	Option 2 provides a more comprehensive solution. In the case of UE circling around the PCell BS at high speed, PSCell can identify the high-speed movement of UE by Option 2. However, this is not the common case, so, we can go with either Option 1 or Option 2.

	Ericsson
	Although we proposed option 3, we can also compromise to option 2 from CMCC. In our view, option 2 allows flexible implementation as the relaxation criteria can be configured also on PSCell.

	vivo
	Slightly prefer option 1. We do not think there is any significant issue at this late stage. We can live with option 1.

	Nokia
	We prefer the low mobility criterion can be configured on both PCell and PSCell, and the UE would evaluate the criterion for each CG separately. Hence option 2 and option 3 are both fine. Option 2 sounds more complete which also covers the case where low mobility criterion is configured only on PCell.

	CATT
	We prefer option 1 without additional work in other group in this release. 

	Xiaomi
	Generally, we prefer option 1 as there is no technical issue identified.
Also, at current stage, we prefer not to change the agreement which would impact the RAN2‘s spec.

	MTK
	Prefer option 1. We can compromise to the second item of option 2 with clarification. 
Regarding the benefit that CMCC discusses “In the case of UE circling around the PCell BS at high speed, PSCell can identify the high-speed movement of UE by Option 2.” If option 2 is adopted and UE only applies the evaluated low mobility state in the corresponding cell group. It means that low mobility evaluation result obtained on PCell will only applies on serving cells in MCG and low mobility evaluation result obtained on PSCell will only applies on serving cells in SCG. So even though the PSCell low mobility criterion is also configured and high-speed movement of UE can be detected,  the RLM/BFD measurement on serving cells in MCG can still be relaxed. If that is what second item of option 2 means, we can compromise. 

However, we still have one implementation concern on UE side. When UE does not receive low mobility criterion on PSCell, if UE need to further check whether low mobility criterion is configured on PCell or not to determine whether low mobility criterion should be evaluated, then it means that serving cells in MCG and SCG will have different implementation rules and evaluation rules becomes complicated.  So we suggest to adopt option: 
Option 2a: Low mobility criterion can be per-SpCell configured. The RLM/BFD relaxation on CG where the corresponding SpCell is configured with low mobility criterion subject to whether low mobility criterion on this SpCell is fulfilled or not, and the RLM/BFD relaxation on CG where the corresponding SpCell is not configured with low mobility criterion does not need to consider the low mobility criterion configured on other SpCell.”





Issue 1-2: Introduce minimum requirement at transitions
Issue description: whether to define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements for OOS evaluation.
· Proposals
· Option 1: No requirements are specified for transitions between relaxed and non-relaxed RLM/BFD measurements. (QC, Ericsson, MTK)
· Option 2: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements. (Nokia)
· Option 2a: For the RLM/BFD measurement, when UE is changed from non-relaxed mode to relaxed mode or from relaxed mode to non-relaxed mode, UE shall use the evaluation period of non-relaxed mode at transitions period (CATT)
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXXQC
	Option 1. As we explained in our contribution, transition between relaxed and non-relaxed measurement aligns to the boundary of evaluation period, and therefore we don’t see the need to define transition requirement to address the “partial evaluation” as the legacy cases.

	Huawei
	Option 1.
RLM/BFD relaxation is allowed in case of good cell quality. The transitions between relaxed mode and non-relaxed mode usually occur much earlier than link quality becomes worse. We see no need to define such transition requirements.

	vivo
	Option 1. 
No need for minimum transition requirements. 

	Nokia
	Option 2 and Option 2a. 
We don’t well get the “partial evaluation” reasoning above. Instead, we understood the minimum requirements at transition is to solve the ambiguity of evaluation period when UE measurement ehavior is changed. Similar requirement has been defined when relaxation condition is changed for RRM relaxation in 38133 section 4.2.2.8.
Taking a simple example below, the UE evaluates the channel quality and determines Qin is fulfilled at T1. Then the UE starts relaxed RLM measurement. If the UE immediately applies the relaxed evaluation period, the additional samples below Qin will be counted which may lead to evaluation result below Qin hence cause the UE to exit from relaxation. Therefore, the relaxed evaluation period shall be applied Tevaluation_ssb_relax after T1 and the requirement needs to be specified.  



	CATT
	Option 2a to make stable estimation for signal quality. 

	MTK
	Option 1. 
No need for minimum transition requirements. There exist too many transition scenarios and it is impossible to cover all cases in the spec. If only capture some of them, it becomes  

	QC
	Nokia’s example has the evaluation window that doesn’t align to UE implementation. The evaluation window options after relaxation are between the two lists below: the window can start after the previous evaluation window, or at the same time as the previous evaluation window, but not before the previous evaluation window. Since the evaluation period is extended, UE don’t have to take the sample before the previous evaluation window to satisfy the OOS indication delay requirement, regardless of any SNR trajectory we have. Could Nokia explain why UE needs to take samples before the previous evaluation window after entering power saving mode? Unless there is at least one SNR trajectory that requires UE to take those samples into the new extended evaluation window, otherwise it is an implementation that not required by spec, and we don’t need to consider such design when we define spec.





Issue 1-3: Ambiguity in CA Handling
· Background: in the current spec, for the intra-band CA, the good serving cell quality criteria need to be fulfilled on both RLM-RS and BFD-RS. However, the case of “SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell” was not explicitly specified. The current 8.1.1.1 is based on BFD-RS on SCell is copied below for reference. 
-	for the UE is performing intra-band carrier aggregation configured with SSB-based or CSI-RS based RLM and CSI-RS based BFD on SCell, when
-	the UE has fulfilled good serving cell quality criterion defined in clause 5.7.13.2 of TS 38.331 [2] for SSB-based or CSI-RS based RLM on SpCell and for CSI-RS based BFD on the serving cell in the intra-band carrier if the lowMobilityEvaluationConnected is not configured, or 
· -	the UE is configured with lowMobilityEvaluationConnected  and UE has fulfilled both low mobility criterion defined in clause 5.7.13.1 of TS 38.331 [2] for a period of TSearchDeltaP-Connected and good serving cell quality criterion defined in clause 5.7.13.2 of TS 38.331 [2] for SSB-based or CSI-RS based RLM on SpCell and for CSI-RS based BFD on the serving cell in the intra-band carrier.
· Proposals
· Option 1: Add SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases and the corresponding relaxation conditions align to SSB/CSI-RS based RLM configured with CSI-RS based BFD on SCell cases. (QC)
· Recommended WF
· Discuss proposalsIf proposal 1 agreeable?. 
	Company
	Comments

	XXXvivo
	If RLM and BFD are based on the exactly same set of RS, then there is no need for option 1. 
If RLM and BFD are based on different set of RS in the same cell, then if option 1 is adopted, then UE is required to exit both RLM and BFD, if either one fulfills the exit condition. 
Therefore, we think option 1 has restricted the scenario for relaxation. 

	QC
	To Vivo, we agree that’s additional restriction, but given that we already have the same restriction on RLM on SpCell and BFD on Scell intra band, what’s the concern for having the same rule for RLM on SpCell and BFD on SpCell? They are fundamentally the same based on our understanding of the motivation to align BFD and RLM in intra-band CA.

	Nokia
	We understood the previous agreement was to solve the intra-band scenario. But the proposal is considering the case where both RLM-RS and BFD-RS are configured on PCell, which is beyond the scope of intra-band CA? And what is the reason to determine the RLM relaxation based on the BFD-RS on the same cell?  

	MTK
	We are ok with this proposal. 

	QC
	To Nokia: this is still intra-band CA, there are sPcell and Scell on the same band, but instead of BFD on the Scell (specified in current version already), BFD is on the Pcell. Given that we aligned Pcell RLM to BFD on Scell in intra-band case already, we think it’s reasonable to align Pcell RLM to BFD on Pcell.



Issue 1-4: Multiple RS Requirement Correction
· Proposals
· Option 1: Replace the Multiple RS exit condition Qin+XdB with existing single RS exiting condition: (QC, vivo)
· For exiting condition, Good serving cell quality criterion is not fulfilled when the UE sends out-of-sync indications to the higher layers based on all resource in the set of resources for RLM/BFD.
· Option 2: correct the typo as highliteded: (vivo)
· good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qout dB) for all resource in the set of resources for RLM/BFD.

· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXX
	

	Huawei
	Option 1 is not aligned with the definition of good serving cell quality criterion.
Good serving cell quality criterion is fulfilled when the link quality is better than the threshold Qin+XdB. Obviously, good serving cell quality criterion is not fulfilled when the link quality is worse than the threshold Qin+XdB. Besides, out-of-sync indication has been considered as one condition of exiting relaxation mode. There is no need to change the definition of good serving cell quality criterion.

	CMCC
	Actually, we share the same understanding with Option1.
Based on our understanding, for entering, good serving cell quality criterion is fulfilled when the link quality is better than the threshold Qin+XdB. Good serving cell quality criterion is not fulfilled when the link quality is worse than the threshold Qin+XdB.
For exiting, good serving cell quality criterion is fulfilled when the link quality is better than the threshold Qout dB. Good serving cell quality criterion is not fulfilled when the link quality is worse than the threshold Qout dB.

	Ericsson
	We don’t support option 1 and prefer to keep the current requirements which determines fulfillment of good serving cell quality based on Qin+XdB. This was discussed a lot during the earlier meetings, and we don’t think this agreement should be reverted. We also agree with HW that one of the exiting conditions for good serving quality is triggering of OoS, which is a separate requirement.

	Vivo 
	Support option 1. Some revision in the wording to make the motivation clear.
To Ericsson, the motivation is to revise the exit condition for the good serving cell quality criterion in the multi-RS case. What you have said about the entering condition and the exiting condition for the single-RS case is aligned with our understanding. 
To Huawei, RAN4 have not discussed anything about ‘UE should exit relaxation when link quality is worse than the threshold Qin+XdB for the single RS case’. If UE exit relaxation as long as it does not meet the entering condition, there would be significant ping-pong effect as discussed in our paper. We do not think it is good to introduce any new mechanism other than those for the single RS case.

	QC
	We have the same understanding as Vivo for Huawei’s comment. 
And we want to understand the opponents of option 1’s opinion on avoiding ping pong, how can UE avoid jumping between normal and power saving mode if entering and exit conditions are the same? Entering and exit conditions are always discussed separately, avoiding ping pong is one of the reasons that we want to discuss them separately. Moreover, we don’t agree with Ericsson that this is a completely revert of the previous agreement. If we looked at the history on this topic, the main contentious issue is how “all RSs” and “any RS” are applied to the entering and exit conditions, not the threshold itself. Therefore option 1 is not reverting agreement, it just revises the conclusion to align to single RS exit condition threshold.

	Nokia
	We’d like to clarify if the intention is to keep the UE staying in relaxed measurement when channel quality is below Qin+Xdb until the UE sends OoS on all resources. If this is the case, we can support Option 1. 

	CATT
	Our understanding of option 1 is: when UE channel quality is below Qin+XdB but higher than Qout, UE is still in relaxed mode. If so, we don’t support option 1. It relaxed the condition of agreement in last meeting. 

	Xiaomi
	We understand the motivation of option 1. The current existing condition that  “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” could cause ping-pong effect.
However, if we agree with the option 1, it would be the same with the other exiting condition that “The UE sends out-of sync indications to the higher layers”. Because in our understanding, UE shall send OOS indication when the quality of all configured RLM RS(s), which can be one RS or multiple RS, are worse than Qout, so the modification of option 1 would be duplicated with the other existing condition. 
Generally, we think this issue is valid, and willing to discuss the modification. 

	MTK
	We support option 1. We share the same understanding with QC, VIVO and CMCC, but we think the wording is confusing because good serving cell quality condition Qin+XdB should be applied as the entering condition, not exiting condition. If we go back to see the spec description in v17.5.0, the exiting condition is:

“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”
That is to says, UE is allowed to state in relaxed mode before UE sends OoS and the good serving cell quality condition Qin+XdB is only applied as the entering condition, not exiting condition.
In last meeting, what we discussed is the rules when multiple RLM/BFD RSs are considered, but we mistakenly regarded good serving cell criterion as the exiting condition. Therefore, we think modification is needed. 

Actually, based on current RAN1 spec, our understanding is that the exiting condition “UE sends out-of sync indication to the higher layers” includes both single RS and multiple RS cases.
	TS 38.213 
5          Radio link monitoring
The physical layer in the UE indicates, in frames where the radio link quality is assessed, out-of-sync to higher layers when the radio link quality is worse than the threshold Qout for all resources in the set of resources for radio link monitoring. When the radio link quality is better than the threshold Qin for any resource in the set of resources for radio link monitoring, the physical layer in the UE indicates, in frames where the radio link quality is assessed, in-sync to higher layers.
6          Link recovery procedures
In non-DRX mode operation, the physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the SS/PBCH blocks on the PCell or the PSCell and/or the periodic CSI-RS configurations in the set  that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer provides an indication to higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined as described in [10, TS 38.133].



We think that originally description is sufficient enough to cover the exiting condition for both single RS and multiple RS cases. So we suggest option 1a as follows:
For exiting condition, 

The UE is no longer 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 timer T310 is running.
-	No DRX is used
The UE is no longer allowed to relax BFD measurements and apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
-	The timer beamFailureDetectionTimer is running.
-	No DRX is used

 

	QC
	We support MTK’s modified proposal.



Issue 1-5: Evaluation time of downlink radio link quality becomes better than the threshold Qin_SSB
· Proposals
· Option 1: A minimum requirement is needed for UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB. (Nokia)
· A relaxed evaluation period TEvaluate_in_SSB_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB.
· A relaxed evaluation period Tevaluate_in_CSI-RS_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_CSI-RS.
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXXQC
	Qin is evaluated after OOS indication, but after OOS UE is back to normal mode already, and therefore no additional requirement is needed.

	Huawei
	No relaxation for in-sync evaluation.
UE performs in-sync evaluation after UE detects link problem, where RLM relaxation is not allowed. So, UE shall perform in-sync evaluation based on legacy evaluation period.

	CMCC
	We share similar view with QC and Huawei

	vivo
	No need for specifying in-sync in our understanding. For the case when no new requirements are specified in this release, it means legacy requirements may apply.

	Nokia
	We agree that In-sync evaluation may be needed only after OOS indication. But the good serving cell quality criterion needs to be evaluated based on Qin+XdB when UE is performing relaxed RLM measurement. What evaluation period shall be used by the UE to evaluate if (Qin+XdB) is fulfilled?  

	CATT
	No relaxation for in-sync evaluation. For Nokia’s question of evaluation period, we think it is the Tevaluate_out_SSB_Relax 

	MTK
	No relaxation for in-sync evaluation.
Legacy requirement will be applied so it can be covered by the legacy test.



Issue 1-6: RLM/BFD UAI reporting triggered by DRX state changes
· Proposals
· Option 1: DRX state change shall not trigger RLM and/or BFD relaxation state change reporting. (Nokia)
· Discuss whether the issue should be solved in RAN4 or RAN2 specifications.
· Inform RAN2 about the issue in case it is decided that the problem needs to be fixed in RAN2.
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXXQC
	We consider option 1 no impact to spec and RAN2, and therefore we support option 1.

	Huawei
	DRX state change will not always trigger relaxation state change. 
Relaxation state change will be triggered due to DRX state change only when
· UE has been in relaxation mode, and 
· DRX state is changed from DRX≤80ms to DRX >80ms, or from DRX into non-DRX. 
When DRX state is changed from DRX >80ms to DRX≤80ms, or from non-DRX into DRX≤80ms, UE will perform RLM/BFD relaxation evaluations. The relaxation state change will be triggered when RLM/BFD relaxation criteria is fulfilled. For this case, relaxation state change reporting is needed.
When to trigger relaxation state change reporting is a procedure optimization issue, which should be discussed in RAN2, not in RAN4. We see no impacts on UE performance.

	CMCC
	We share similar view with HW.

	vivo
	We do not think it is necessary to have such optimization in RAN4. UE behavior when DRX configuration change can be discussed in RAN2.

	Nokia
	We think it has been clear in RAN4 that the RLM/BFD relaxation is applied only when DRX is in use. The problem arises as RAN2 introduced the UE indication of the relaxation state. According to the text in TS38.331 below, the UE “shall” always send the reporting as long as the relaxation state is changed. This will trigger frequent reporting of the relaxation state at every change of DRX state. Considering DRX cycle less than 80ms, such reporting needs to be avoided. 
TS38.133 section 5.7.4.2
“A UE capable of relaxing its RLM measurements of a cell group in RRC_CONNECTED state shall initiate the procedure for providing an indication of its relaxation state for RLM measurements upon being configured to do so, and upon change of its relaxation state for RLM measurements in RRC_CONNECTED state.
As the reporting itself has been transparent in RAN4, we wonder if some clarification is needed in RAN2 to avoid such frequency reporting. But this may need to be triggered by RAN4 LS. We are open to discuss where/how to capture the clarification.   

	Xiaomi
	We share similar view with HW.

	MTK
	Support option 1. This should be discussed in RAN2




Issue 1-7: Reply LS on how to capture  TSearchDeltaP-Connected
· Background: in the incoming LS R2-2206675, TSearchDeltaP-Connected has be mentioned. 
· Proposals
· Option 1: RAN4 has no concern on goodServingCell criterion for BFD can be configured per serving cell, and for RLM can be configured per SpCell. (MTK)
· RAN4 has already captured in the spec TS38.133 that UE shall consider the low mobility criterion is fulfilled only when the defined criterion formula is fulfilled for a period of TSearchDeltaP-Connected. There is no need to further modify the RAN2 spec.
· Option 2: Prefer to capture the period TsearchDeltaP-Connected for determining low mobility scenario in RAN2 spec. RAN4 remove this part in TS 38.133 and feed back the decision to RAN2. (vivo)
· Reply LS draft provided in R4-2212661
· Recommended WF
· Discuss the two options in the 1st round.
· The corresponding Reply LS will be discussed in the 2nd round
	Company
	Comments

	XXXQC
	Vivo’s clarification in the contribution aligns to our understanding, but do not see the need to remove from RAN4 spec as long as it is consistent with RAN2 spec, hence option 1 is agreeable to us.

	Huawei
	For good serving cell criterion, we can agree with option 1.
For low mobility criterion, we can agree with option 2, to capture TSearchDeltaP-Connected for low mobility criterion in RAN2 spec, and remove this part from RAN4 spec.

	Ericsson
	We support option 1 which is in line with the previous RAN4 agreements and captured in the spec. 

	vivo
	No strong view. Both options are acceptable to us.

	Nokia
	Option 2.
We understood the period of TSearchDeltaP-Connected has been captured in existing low mobility criterion defined in RAN2 spec below. Not sure what is to be additionally added in RAN2. But anyway there is no need to repeat the condition in RAN4. 
TS 38.133 section 5.7.13.1:
…
-	If the relaxed measurement criterion has not been met for TSearchDeltaP-Connected:
-	The UE shall set the value of SS-RSRPRef to the current SS-RSRP value of the SpCell.

	CATT
	RAN2 and RAN4 specs have defined the same thing without conflict. We are fine to keep them in both specs. 

	Xiaomi
	Both options are fine to us. 

	MTK
	Disagree with option 2, and the current RAN2 and RAN4 looks fine to us and no need to change. 
“UE has fulfilled both low mobility criterion defined in clause 5.7.13.1 of TS 38.331 [2] for a period of TSearchDeltaP-Connected” belongs to the measurement rules, and it has been agreed both in RAN4 and RAN2 that “measurement rules/ measurement requirement shall be captured in RAN4 spec.” Current RAN2 spec has already removed that part and looks fine, so we suggest to follow previous agreement and keep RAN2/RAN4 spec unchanged, as  option 1.

Reply to Nokia, our understanding is, in Rel17 CONNECTED mode power saving, RAN2 agreed to specify the measurement rules only in RAN4 spec. Thus the current clause 5.7.13 of TS 38.331 [2] only capture low mobility criterion (5.7.13.1) but no measurement rule (no section for measurement rule in 331 at all). This is different from Rel 16 IDLE mode power saving, where 5.2.4.9 of TS30.304 (as shown below) spcify both measurement rules (5.2.4.9.0) and measurement criteria (5.2.4.9.1). 

What we are now discussing is: RAN2 or RAN4 to capture this sentence” low mobility criterion defined in clause 5.7.13 of TS 38.331 [2] is fulfilled for a period of TSearchDeltaP-Connected”, which is considered as part of measurement rules and has been captured in RAN4 spec, specified in 8.1.1.1 and 8.5.1.1.

We would like to stick to the previous agreement and keep RAN2/RAN4 spec unchanged. 

	TS38.304
[bookmark: _Toc534930841][bookmark: _Toc46502325][bookmark: _Toc37298563][bookmark: _Toc52749302]5.2.4.9	Relaxed measurement
[bookmark: _Toc52749303][bookmark: _Toc46502326][bookmark: _Toc534930842][bookmark: _Toc37298564]5.2.4.9.0	Relaxed measurement rules
When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2:
-	if lowMobilityEvaluation is configured and cellEdgeEvaluation is not configured; and
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:
-	the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell (re-)selection were last performed; and,
-	if highPriorityMeasRelax is configured with value true:
-	the UE may choose not to perform measurement on this frequency cell(s);
-	else (i.e. the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ):
-	the UE may choose to perform relaxed measurements for NR inter-frequency or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if cellEdgeEvaluation is configured and lowMobilityEvaluation is not configured; and
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurements for NR inter-frequency or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if both lowMobilityEvaluation and cellEdgeEvaluation are configured:
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	for any intra-frequency, NR inter-frequency, or inter-RAT frequency, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell (re-)selection were last performed:
-	the UE may choose not to perform measurement for measurements on this frequency cell(s);
-	else:
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell, and the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; or,
-	if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:
-	if combineRelaxedMeasCondition is not configured:
-	the UE may choose to perform relaxed measurements for intra-frequency, NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of equal or lower priority according to relaxation methods in clauses 4.2.2.9, 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
-	if the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
-	the UE may choose to perform relaxed measurement for NR inter-frequency cells of higher priority, or inter-RAT frequency cells of higher priority according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];
The above relaxed measurements and no measurement are not applicable for frequencies that are included in VarMeasIdleConfig, if configured and for which the UE supports dual connectivity or carrier aggregation between those frequencies and the frequency of the current serving cell.
[bookmark: _Toc534930843][bookmark: _Toc52749304][bookmark: _Toc46502327][bookmark: _Toc37298565]5.2.4.9.1	Relaxed measurement criterion for UE with low mobility
The relaxed measurement criterion for UE with low mobility is fulfilled when:
-	(SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-	After selecting or reselecting a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP:
-	The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.
[bookmark: _Toc52749305][bookmark: _Toc46502328][bookmark: _Toc37298566]5.2.4.9.2	Relaxed measurement criterion for UE not at cell edge
The relaxed measurement criterion for UE not at cell edge is fulfilled when:
-	Srxlev > SSearchThresholdP, and,
-	Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	Squal = current Squal value of the serving cell (dB).




	TS38.331

[bookmark: _Toc100929828]5.7.13	RLM/BFD relaxation
The UE is only allowed to perform RLM and/or BFD relaxation according to requirements specified in TS 38.133 [14] when relaxed measurement criterion for low mobility and/or for good serving cell quality is met.
[bookmark: _Toc100929829]5.7.13.1	Relaxed measurement criterion for low mobility
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The relaxed measurement criterion for UE with low mobility in RRC_CONNECTED is fulfilled when:
-	(SS-RSRPRef – SS-RSRP) < SSearchDeltaP-Connected,
Where:
-	SS-RSRP = current L3 RSRP measurement of the SpCell based on SSB (dB).
-	SS-RSRPRef = reference L3 RSRP measurement of the SpCell based on SSB (dB), set as follows:
-	After receiving low mobility criterion configuration, or
-	After MAC of the CG successfully completes a Random Access procedure after applying a reconfigurationWithSync in spCellConfig of the CG while low mobility criterion is configured, or
-	If (SS-RSRP - SS-RSRPRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP-Connected:
-	The UE shall set the value of SS-RSRPRef to the current SS-RSRP value of the SpCell.
[bookmark: _Toc100929830]5.7.13.2	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, wherein
-	Qin is specified in clause 8.1 of TS 38.133 [14].
-	X is the parameter offset in goodServingCellEvaluationRLM.
The relaxed measurement criterion of good serving cell quality for BFD 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 BFD-RS resource is evaluated to be better than the threshold Qin+XdB, wherein
-	Q in is specified in clause 8.1 of TS 38.133 [14].
-	X is the parameter offset in goodServingCellEvaluationBFD.









Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2211599
Qualcomm, Inc.
	Moderator: On 8.1.1.1, 8.5.1.1

	
	Company B

	
	Huawei: the existing wording already includes both single RS case and multiple RSs case. We see no need for further clarification.
QC: To Huawei, based on our understanding, the agreement we made in the previous meeting is applicable to “multiple RS” only, but not single RS. Therefore, the change we made corresponding to that agreement should cover multiple RS only, not single RS. Does this align to your understanding? Before last meeting, only the three conditions are captured:
-	The UE sends out-of sync indications to the higher layers,
-	The timer T310 is running.
-	No DRX is used
And therefore, we want to clarify that the newly added condition is for multiple RS.


	
	Nokia: This depends on Issue 1-2.

	R4-2212275
Nokia, Nokia Shanghai Bell
	Moderator: On 8.1.2.4, 8.1.3.4, 8.1.4, 8.5.10

	
	Company B: all contents are open issues, pending discussion

	
	Huawei: RAN4 has the agreements that no relaxation is allowed for in-sync evaluation
Ericsson: Depends on the outcome of related issue above.

	
	Nokia:
To Huawei: We understood the UE is evaluating the channel quality based on the same measurement on RLM-RS (i.e. either relaxed or non-relaxed), the difference between In-sync and Out-of-Sync evaluation is just the time period used for evaluation. But according to your comments, the UE will do relaxation for OoS evaluation while non-relaxed measurement for In-sync evaluation – Are you implying UE is measuring channel separately for OoS and IS evaluation? 
We understood QC meant UE does not do In-sync evaluation when good serving cell quality is fulfilled. This seems not aligned with the comments here?  
QC: To Nokia: our comment to in-sync relaxation is that power saving mode is not allowed during in-sync evaluation according the conditions we agreed so far, and therefore the relaxation of in-sync evaluation becomes a requirement that is applicable to no case; and we explained why the transition requirement is not needed in our comment on the open issue. All those are towards this CR so we commented that all the issues are pending discussion. Any misalignment that confuses you? We can further clarify if necessary. Note that when SINR is better than Qin, UE is in in-sync mode, start OOS evaluation instead of in-sync evaluation.

	R4-2212662
vivo
	Moderator: On 8.1.1.1, 8.5.1.1

	
	Company B: can merge this change to 1599

	
	Huawei: the exiting condition of not fulfilling good serving cell quality criterion shall not be removed.

Ericsson: We also prefer to keep the existing condition on TsearchDeltaP-Connected. In addition we don’t think following text is needed since this section is already referring to legacy requirements where. 
“When more than one RLM-RSs are configured, the UE is allowed to enter relaxation when the radio link quality is better than the threshold (Qin + X dB) for at least one RS.”
But we agree that the offset X related to the good serving cell quality should be captured.

	
	Nokia: This depends on Issue 1-2.

	R4-2213477
Huawei, HiSilicon
	Moderator: On 8.1.1.1, 8.1.2.4, 8.5.1.1, 8.5.3.4

	
	Company B: lower bound seems not needed in 8.1.2.4 based on calculation; change 1 and 3 can be merged to 1599

	
	Ericsson: It is already clear that from the tables that relaxed requirements don’t apply when DRX cycle > 80 s because relaxation factor is only applied for the case when DRX ≤ 80 ms.

	
	Nokia: This depends on Issue 1-2.

	R4-2213576
MediaTek inc., Qualcomm Incorporated
	Moderator: On 8.1.1.1, 8.5.1.1, editorial changes

	
	Company B

	
	Huawei: the period TSearchDeltaP-Connected part can be removed since RAN2 spec will capture this part.
The CR should copy the entire section where the changes are done with track-changes. In this version, the full section is not copied. 
To Ericsson: 
The paragraphs belong to the this section but not included has no change, and we have 
the note of <Paragraphs without change are omitted>, which is very common practice. There is no requirement to always have the full section based on our understanding. 


	
	Nokia: Support the proposed formulation on intra-band CA which is more clear than existing text.



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: Clarifications for Low mobility criteria evaluation
	Status summary 

	· Option 1 and Option 2 both goth certain level of support. 
· Option 2a is proposed as compromise
Tentative agreements: N/A
Candidate options:
· Option 1: keep the previous agreement that evaluate low mobility criteria on PCell. 
· Option 2: We are fine with network could also configure the low mobility criteria in PSCel.
· If the low mobility criterion is configured only on the PCell
· UE should evaluate the low mobility criterion on the PCell, and apply the evaluated low mobility state in both MCG and SCG. 
· If the low mobility criterion is configured on the PCell and PSCell
· UE should evaluate the low mobility criterion on the PCell and PSCell respectively, and apply the evaluated low mobility state in the corresponding cell group.
· Option 2a: Low mobility criterion can be per-SpCell configured. The RLM/BFD relaxation on CG where the corresponding SpCell is configured with low mobility criterion subject to whether low mobility criterion on this SpCell is fulfilled or not, and the RLM/BFD relaxation on CG where the corresponding SpCell is not configured with low mobility criterion does not need to consider the low mobility criterion configured on other SpCell.”
Recommendations for 2nd round: Discuss if Option 2a is agreeable. The outcome can be included in the Reply LS to RAN2. If no consensus, the previous requirement is kept.   




Issue 1-2: Introduce minimum requirement at transitions
	Status summary 

	Option 1 got majority support.  
Tentative agreements: N/A
Candidate options:
· Option 1: No requirements are specified for transitions between relaxed and non-relaxed RLM/BFD measurements. (QC, Ericsson, MTK)
· Option 2: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements. (Nokia)
· Option 2a: For the RLM/BFD measurement, when UE is changed from non-relaxed mode to relaxed mode or from relaxed mode to non-relaxed mode, UE shall use the evaluation period of non-relaxed mode at transitions period (CATT)
Recommendations for 2nd round: Continue discuss the necessity of the requirement. 



Issue 1-3: Ambiguity in CA Handling
	Status summary 

	Vivo and Nokia raised questions. 
Tentative agreements: N/A
Candidate options:
· Option 1: Add SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases and the corresponding relaxation conditions align to SSB/CSI-RS based RLM configured with CSI-RS based BFD on SCell cases. (QC)
Recommendations for 2nd round: If Option 1 is agreeable, given the clarification provided by proponent? 




Issue 1-4: Multiple RS Requirement Correction
	Status summary 

	Option 1 can be supported by QC, CMCC, vivo, Nokia, MTK, but some questions are also raised by companies. 
A modification of Option 1 is proposed with support of QC, MTK 
Tentative agreements: N/A
Candidate options:
· Option 1a: 
For exiting condition, 

The UE is no longer 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 timer T310 is running.
-	No DRX is used
The UE is no longer allowed to relax BFD measurements and apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
-	The timer beamFailureDetectionTimer is running.
-	    No DRX is used
Recommendations for 2nd round: Continue discuss if option 1a is agreeable or not? Moderator’s understanding is the concept of multiple RS has been included in the OOS indication and beam failure indication, and Option 1a is similar to the CR endorsed in RAN4#102e Meeting.



Issue 1-5: Evaluation time of downlink radio link quality becomes better than the threshold Qin_SSB
	Status summary 

	Majority commented no need on additional requirement for the evaluation time.
Tentative agreements: N/A
Candidate options:
· Option 1: A minimum requirement is needed for UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB. (Nokia)
· A relaxed evaluation period TEvaluate_in_SSB_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB.
· A relaxed evaluation period Tevaluate_in_CSI-RS_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_CSI-RS.
Recommendations for 2nd round: Continue discuss the necessity of the requirement. 



Issue 1-6: RLM/BFD UAI reporting triggered by DRX state changes
	Status summary 

	Companies commented this issue should be discussed in RAN2. 
Tentative agreements: N/A
Candidate options: 
· Option 1: DRX state change shall not trigger RLM and/or BFD relaxation state change reporting. (Nokia)
Recommendations for 2nd round: Please comment should RAN4 send LS to RAN2 on this issue or not. 



Issue 1-7: Reply LS on how to capture  TSearchDeltaP-Connected
	Status summary 

	Option 1 (in RAN4): QC, HW (good serving cell), Ericsson, MTK
Option 2 (in RAN2): HW (low mobility), [Nokia]
Both are ok: vivo, CATT, Xiaomi
Option 1 got slightly more support. 
Tentative agreements: N/A
Candidate options:
Option 1:
· RAN4 has no concern on goodServingCell criterion for BFD can be configured per serving cell, and for RLM can be configured per SpCell.
· RAN4 has already captured in the spec TS38.133 that UE shall consider the low mobility criterion is fulfilled only when the defined criterion formula is fulfilled for a period of TSearchDeltaP-Connected. There is no need to further modify the RAN2 spec.
Moderator’s Comment:
· The discussion is about where to capture ” low mobility criterion defined in clause 5.7.13 of TS 38.331 [2] is fulfilled for a period of TSearchDeltaP-Connected”, while the similar statement in R16 was captured in  clause 5.2.4.9.0 Relaxed measurement rules in TS38.304. But note that current TS 38.331 has no clause for “Relaxed measurement rules” in connected mode. 
· The current TS 38. 331 section 5.7.13.1 for low mobility criterion should be fine. And no need to modify. 
Recommendations for 2nd round:
· Company would clarify what is to be additionally added in RAN2, if ” low mobility criterion defined in clause 5.7.13 of TS 38.331 [2] is fulfilled for a period of TSearchDeltaP-Connected”is removed from RAN4.
· Suggest to keep the current TS 38.133 regarding “fulfilled for a period of TSearchDeltaP-Connected”,  unless critical issue has been found.
· A separate email discussion will be triggered for LS reply.  The wording can be discussed there. 



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

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



Discussion on 2nd round (if applicable)
Issue 1-1: Clarifications for Low mobility criteria evaluation
Candidate options:
· Option 1: keep the previous agreement that evaluate low mobility criteria on PCell. 
· Option 2: We are fine with network could also configure the low mobility criteria in PSCel.
· If the low mobility criterion is configured only on the PCell
· UE should evaluate the low mobility criterion on the PCell, and apply the evaluated low mobility state in both MCG and SCG. 
· If the low mobility criterion is configured on the PCell and PSCell
· UE should evaluate the low mobility criterion on the PCell and PSCell respectively, and apply the evaluated low mobility state in the corresponding cell group.
· Option 2a: Low mobility criterion can be per-SpCell configured. The RLM/BFD relaxation on CG where the corresponding SpCell is configured with low mobility criterion subject to whether low mobility criterion on this SpCell is fulfilled or not, and the RLM/BFD relaxation on CG where the corresponding SpCell is not configured with low mobility criterion does not need to consider the low mobility criterion configured on other SpCell.”
Recommendations for 2nd round: Discuss if Option 2a is agreeable. The outcome can be included in the Reply LS to RAN2. If no consensus, the previous requirement is kept.  
	Company
	Comments

	vivo
	We think option 2a is slightly different from option 2. In option 2a, for NR-DC, if only one SpCell is configured with low mobility criterion, then in the CG that corresponds to the other SpCell, UE is allowed to relax as long as the good serving cell quality criterion is fulfilled. 
We are fine to either option 2a or option 2. However, if no consensus, then automatically option 1 should be adopted.

	QC
	We support option 2a. As we commented in the first round, having low mobility criterion and evaluation separately configured on different CGs simplifies UE implementation by eliminating information exchange between CGs which are independent modules. Option 2a doesn’t require message exchange between CGs.

	MTK
	We support option 1 and option 2a. The intention is not to exchange the low mobility evaluation results between different CGs.

	Xiaomi
	We prefer option 1. If companies have concern, we can compromise to option 2.
For option 2a, based on our understanding, RAN2 introduced the coordination from MN to SN to avoid the scenario that SN is ignorant of the low mobility state. It seems the option 2a is contradicted to RAN2’s agreement.

	CMCC
	Fine with either Options as long as the UE behavior is clear. If we go with Option 2a, then the message exchange between MCS and SCG is not necessary, since Option 2a totally separates the MCG and SCG for low mobility criterion configuration and evaluation. 

	Nokia
	We prefer Option 2, which sounds clearer than Option 2a. 
One more thing to clarify on the first bullet. When the UE “apply the evaluated low mobility state to both MCG and SCG”, does this also mean the UE will apply the relaxed measurement on both MCG and SCG?

	CATT
	Support option 1 and fine with option 2a. 



Issue 1-2: Introduce minimum requirement at transitions
Candidate options:
· Option 1: No requirements are specified for transitions between relaxed and non-relaxed RLM/BFD measurements. (QC, Ericsson, MTK)
· Option 2: Define the minimum requirement at transitions between relaxed and non-relaxed RLM/BFD measurements. (Nokia)
· Option 2a: For the RLM/BFD measurement, when UE is changed from non-relaxed mode to relaxed mode or from relaxed mode to non-relaxed mode, UE shall use the evaluation period of non-relaxed mode at transitions period (CATT)
Recommendations for 2nd round: Option 1 got majority support.  Continue discuss the necessity of the requirement.
	Company
	Comments

	vivo
	Option 1. 
For the case of entering/exiting relaxation based on criterion, we do not see the necessity to define transition period. NW may get the UE status change via UE UAI reporting. The corresponding evaluation period is already clear, and there is no need to further discuss.
For the case of entering/exiting relaxation due to RRC reconfiguration, such as change of DRX cycle, change of RLM/BFD RS sets, etc., can be further discussed and clarified in RAN2 firstly. We are OK to send LS for this.

	QC
	We provided analysis to address option 2/2a proponents concern in the first round, and we want to understand Nokia’s view on our analysis based on their scenario.

	Huawei
	We see no need to define requirements for transitions between relaxed mode and non-relaxed mode.

	MTK
	We prefer not to specify any requirement for transition state.

	CMCC
	We prefer Option 1, we don’t see the necessity for transition requirement.

	Nokia
	It is always good to clarify the issue. We copied QC’s comments in 1st round to continue: 
QC: The evaluation window options after relaxation are between the two lists below: the window can start after the previous evaluation window, or at the same time as the previous evaluation window, but not before the previous evaluation window. Since the evaluation period is extended, UE don’t have to take the sample before the previous evaluation window to satisfy the OOS indication delay requirement, regardless of any SNR trajectory we have. Could Nokia explain why UE needs to take samples before the previous evaluation window after entering power saving mode? Unless there is at least one SNR trajectory that requires UE to take those samples into the new extended evaluation window, otherwise it is an implementation that not required by spec, and we don’t need to consider such design when we define spec.
Nokia: We also agree the UE should NOT take the samples before the previous evaluation window. But if we didn’t define any requirement at transition, the UE is assumed to apply relaxed evaluation period “immediately” after relaxed measurement starts. That is, when the relaxation criteria is fulfilled (i.e. the 1st arrow), the relaxed measurement period will apply which results in the evaluation period as 2nd line.  If not considering the previous samples, this evaluation period becomes effectively a legacy measurement period as proposed in Option 2/2a? 
So we’d like to clarify which evaluation period the UE shall apply during the Tevaluation_our_SSB_Relax after relaxation criteria is fulfilled. In R16, we have similar requirements for the transition between relaxed and non-relaxed RRM measurements in TS38.133 clause 4.2.2.8. Could company help explain why it was defined for RRM relaxation but not here? 





Issue 1-3: Ambiguity in CA Handling
Candidate options:
· Option 1: Add SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases and the corresponding relaxation conditions align to SSB/CSI-RS based RLM configured with CSI-RS based BFD on SCell cases. (QC)
Recommendations for 2nd round: If Option 1 is agreeable, given the clarification provided by proponent?
	Company
	Comments

	vivo
	Do not see the necessity to further restrict the relaxation scenario. This is a new feature of UE that is discussed in the maintenance phase. If necessity is not justified, then it can be solved by UE implementation but not specification. We do not see the need to restrict UE implementation.

	QC
	To Vivo, w/o this limitation UE can have implementation flexibility for BFD on SpCell, but not BFD on Scell case in intra-band since RLM and BFD are aligned. Based on our understanding, given that the scenario is intra-band, distinguishing BFD on SpCell and Scell may lead to additional implementation complexity and it’s an unlikely design choice. On the other hand, the logic of defining the spec can have more consistency by going for option 1. Therefore, we consider option 1 not restricting UE implementation in practice, but can improve spec consistency. 

	MTK
	Support option 1.

	Nokia
	For intra-band scenario, we have been discussing the below case where UE is configured with RLM-RS on Pcell and BFD-RS on Scell. Then the UE shall fulfill relaxation criterion on both Pcell and Scell.
However, this issue is about the case where UE is configured with RLM-RS and BFD-RS on Pcell. Even in intra-band CA, the two RSs (if different) are on the same cell. The evaluation of relaxation criterion shall be based on each RS i.e. RLM is based on RLM-RS and BFD is based BFD-RS. There seems no need to couple the conditions. Option 1 is not agreeable to us.  
-	for the UE is performing intra-band carrier aggregation configured with SSB-based or CSI-RS based RLM and CSI-RS based BFD on Scell



Issue 1-4: Multiple RS Requirement Correction
Candidate options:
· Option 1a: 
For exiting condition, 

The UE is no longer 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 timer T310 is running.
-	No DRX is used
The UE is no longer allowed to relax BFD measurements and apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
-	The timer beamFailureDetectionTimer is running.
-	    No DRX is used
Recommendations for 2nd round: A modification of Option 1 is proposed with support of QC, MTK. Continue discuss if option 1a is agreeable or not? Moderator’s understanding is the concept of multiple RS has been included in the OOS indication and beam failure indication, and Option 1a is similar to the CR endorsed in RAN4#102e Meeting.
	Company
	Comments

	vivo
	We support option 1a.

	QC
	We support option 1a, and want to point out the potential issue in addition to ping-pong on the previous meeting agreement: it may increase UE RLF delay comparing to exit threshold = Qout case. Although from threshold itself, Qin+offset seems to be larger than Qout, the delay in fact can possibly be extended when we take filter reset across state transition into consideration. We explain below:
If UE spent in the SNR region [Qout, Qin+x] only for a short amount of time which is smaller than K*Teval, when SNR gets to Qout, UE is still in power saving mode. Therefore, UE first OOS indication after entering <Qout region is (K*Teval-time interval in [Qin+x, Qout])+Teval, the first parenthesis is the time to get out of power saving mode after SNR < Qout, and the second term is the normal mode evaluation time; in contrast, with Qout as exit threshold, UE first OOS indication after entering <Qout region is K*Teval. Comparing the two delays, we can find that if time interval in [Qin+x, Qout] is small, the first OOS indication doesn’t speed up too much by increasing the threshold. Note that in some cases it can be worse, like when time interval in [Qin+x, Qout] < Teval, from the formula the Qin+x case is slower. That is because when there is a state transition, UE typically do a filter reset because the measurement interval changes and UE can’t filter across non-uniform measurements. And UE kind of “gave up” a few samples collected after UE gets into <Qout region but before the state transition (state transition takes time, not immediate), however, with threshold = Qout, there is no state transition and UE can leverage all the samples collected to indicate OOS.


	Huawei
	The multiple RS issue can be addressed in CR R4-2213576. 
Besides, “No DRX is used” shall be updated as “No DRX is used or DRX cycle is longer than 80ms”

	MTK
	We slightly modify our proposal based on Huawei’s comment
· Option 1a: 
For exiting condition, 

The UE is no longer 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 timer T310 is running.
-	No DRX is used or DRX cycle is longer than 80ms
The UE is no longer allowed to relax BFD measurements and apply the relaxed link recovery procedures provided that at least one of the following conditions is met: 
-	The timer beamFailureDetectionTimer is running.
-	    No DRX is used or DRX cycle is longer than 80ms


	Xiaomi
	We support option 1a modified by MTK

	CMCC
	Based on our understanding of previous agreement, for multiple RSs, UE should exit relaxation when all the RSs are below exiting threshold, which is Qout. When all the RSs are below Qout, UE should send OOS to the network. Therefore, we agree with moderator’s understanding that the concept of multiple RS has been included in the OOS indication and beam failure indication. Therefore, Option 1a is fine for us.

	Nokia
	Fine with Option 1 and 1a. 

	CATT
	At first, we propose to use the threshold is in the range of [Qout, Qin + X]. After some discussion, we can accept option 1a from MTK.



Issue 1-5: Evaluation time of downlink radio link quality becomes better than the threshold Qin_SSB
Candidate options:
· Option 1: A minimum requirement is needed for UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB. (Nokia)
· A relaxed evaluation period TEvaluate_in_SSB_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB.
· A relaxed evaluation period Tevaluate_in_CSI-RS_Relax shall be defined for a UE fulfilling relaxed measurement criteria, to evaluate if the downlink radio link quality becomes better than the threshold Qin_CSI-RS.
Recommendations for 2nd round: Continue discuss the necessity of the requirement.
	Company
	Comments

	vivo
	No need for option 1. Same comment as the 1st round.
For Nokia’s question, we share the same understanding as CATT.

	QC
	No need for option 1.

	Huawei
	No need for option 1, which means no relaxation for in-sync evaluation.

	MTK
	No need for option 1.

	CMCC
	No need for Option 1.

	Nokia
	With CATT’s clarification, we are fine not to define the relaxed evaluation period Tevaluate_in_SSB_Relax. But would like to capture the understanding as the agreement. Would this be agreeable?  
For UE fulfilling relaxed measurement criteria, use Tevaluate_out_SSB_Relax to evaluate if the downlink radio link quality becomes better than the threshold Qin_SSB + XdB.

	CATT
	Same comment as in 1st round. 



Issue 1-6: RLM/BFD UAI reporting triggered by DRX state changes
Candidate options: 
· Option 1: DRX state change shall not trigger RLM and/or BFD relaxation state change reporting. (Nokia)
Recommendations for 2nd round: Please comment should RAN4 send LS to RAN2 on this issue or not.
	Company
	Comments

	vivo
	OK to the recommended WF. Moreover, if RAN2 identifies other issues, e.g. reconfiguration of RLM/BFD RSs, it can also be discussed in RAN2 directly. The detail wording of the LS can be further discussed.

	Huawei
	As we commented in 1st round, DRX state change will not always trigger relaxation state change. When to trigger relaxation state change reporting is a procedure optimization issue, which should be discussed in RAN2, not in RAN4. We see no impacts on RRM requirements.

	QC
	We don’t think there is any agreement needed on this issue. This discussion doesn’t belong to RAN4 since it has no impact on requirements, only reporting. We should focus on wrapping up the relevant RAN4 issues given that this is the last meeting for this WI. LS doesn’t need to include this issue.

	MTK
	Reporting procedure belongs to RAN2 scope.

	CMCC
	We share similar view with HW.

	Nokia
	We agree the detailed reporting procedure shall be discussed in RAN2. But RAN2 may not be clear about RAN4 discussion behind and does not well realize the problem caused by reporting. It would be good if RAN4 reaches some common understanding which RAN2 may refer for their discussion. Could we agree on below proposal?
In RAN4 understanding, DRX state change between “DRX in use” and “DRX is not used” shall not trigger RLM and/or BFD relaxation state change reporting. The detailed discussion on reporting trigger is in the scope of RAN2.



Issue 1-7: Reply LS on how to capture  TSearchDeltaP-Connected
Candidate options:
Option 1:
· RAN4 has no concern on goodServingCell criterion for BFD can be configured per serving cell, and for RLM can be configured per SpCell.
· RAN4 has already captured in the spec TS38.133 that UE shall consider the low mobility criterion is fulfilled only when the defined criterion formula is fulfilled for a period of TSearchDeltaP-Connected. There is no need to further modify the RAN2 spec.
Moderator’s Comment:
· The discussion is about where to capture ” low mobility criterion defined in clause 5.7.13 of TS 38.331 [2] is fulfilled for a period of TSearchDeltaP-Connected”, while the similar statement in R16 was captured in  clause 5.2.4.9.0 Relaxed measurement rules in TS38.304. But note that current TS 38.331 has no clause for “Relaxed measurement rules” in connected mode. 
· The current TS 38. 331 section 5.7.13.1 for low mobility criterion should be fine. And no need to modify. 
Recommendations for 2nd round:
· Company would clarify what is to be additionally added in RAN2, if ” low mobility criterion defined in clause 5.7.13 of TS 38.331 [2] is fulfilled for a period of TSearchDeltaP-Connected”is removed from RAN4.
· Suggest to keep the current TS 38.133 regarding “fulfilled for a period of TSearchDeltaP-Connected”,  unless critical issue has been found.
· A separate email discussion will be triggered for LS reply.  The wording can be discussed there.
	Company
	Comments

	vivo
	If ” low mobility criterion defined in clause 5.7.13 of TS 38.331 [2] is fulfilled for a period of TSearchDeltaP-Connected”is removed from RAN4, the following should be added in TS 38.331 clause 5.7.13.1
The relaxed measurement criterion for UE with low mobility in RRC_CONNECTED is fulfilled when the following condition is met for TSearchDeltaP-Connected:
-	(SS-RSRPRef – SS-RSRP) < SSearchDeltaP-Connected,
Where:
-	SS-RSRP = current L3 RSRP measurement of the SpCell based on SSB (dB).
-	SS-RSRPRef = reference L3 RSRP measurement of the SpCell based on SSB (dB), set as follows:
-	After receiving low mobility criterion configuration, or
-	After MAC of the CG successfully completes a Random Access procedure after applying a reconfigurationWithSync in spCellConfig of the CG while low mobility criterion is configured, or
-	If (SS-RSRP - SS-RSRPRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP-Connected:
-	The UE shall set the value of SS-RSRPRef to the current SS-RSRP value of the SpCell.
Note that if the highlighted part is captured in TS 38.133, then TSearchDeltaP-Connected would be captured in 2 different places in different spec, which may impact the readability.

	QC
	We prefer to keep the current spec unless inconsistency is observed across specs. 

	MTK
	We prefer to keep the current spec. RAN4 can continue the discussion if RAN2 see necessity to revise the RAN2 spec. 

	CMCC
	We also prefer to keep the current spec.

	Nokia
	We understood the outcome of above condition ”If the relaxed measurement criterion has not been met for TSearchDeltaP-Connected:” in RAN2 spec is in practice the same as “the following condition is met for TSearchDeltaP-Connected” in RAN4 spec. So keeping the sentence in RAN4 or not would not impact the UE evaluation result of low mobility. If this is the case, we are fine to keep the RAN4 spec as it is just to echo RAN2 behavior.  

	CATT
	If there is no inconsistency, RAN4 can keep current version. 



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

	R4-2211598
	Qualcomm, Inc.
	Observation 5: When N310 = 2 is configured, UE is required to send one additional OOS indicator following legacy requirement instead of new requirements for power saving, and this configuration can verify that whether UE follows legacy requirement after exiting power saving mode.
Proposal 4: Configure N310 = 2 in OOS test to test UE behavior after exiting power saving mode.
Observation 6: Good serving cell condition is mandatory and should be prioritized in test setup. Low mobility condition is the same as R16 and has been verified if UE satisfies the R16 requirements. 
Proposal 5: Only good serving cell quality criterion is configured. 
Proposal 6: To simplify the test configuration, configure one reference signal for RLM and BFD power saving test cases. 
Proposal 7: Since T1 is extended to 5s, SNR2 should be aligned with SNR1, or removing SNR2 is good since T1 is enough to allow UE entering power saving mode. 
Proposal 8: Follow legacy RLM test requirements: 
The UE shall stop transmitting uplink signal no later than D1 seconds after the start of the time duration T3;
With D1 replaced as:
TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin), where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax, and p = 1 since N310 = 2.
Proposal 9: Follow legacy BFD test requirements: 
During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.
No later than time point F occurring no later than D1 after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
With T3 replaced as:
T3= Evaluate_BFD _Relax  + p* TIndication_interval_BFD + 40 ms (the legacy margin), where TEvaluate_BFD _Relax is  TEvaluate_BFD_SSB_Relax or TEvaluate_BFD_CSI-RS_Relax
And D1 set according to DRx cycle configuration.

	R4-2211683
	CATT
	Proposal 1: Test cases are configured when both low mobility and good serving cell quality criteria are configured and fulfilled.
Proposal 2: For RLM DRX period, use 40ms for TC1, 80ms for TC4, 40ms for TC5. For BFD DRX period, use 40ms for TC13, 80ms for TC16.
Proposal 3:  Use N310 = 1 in test cases. 
Proposal 4:  Use SNR2 = SNR1 in RLM tests.
Proposal 5:  For RLM test, D1 = TEvaluate_out_SSB_Relax (or TEvaluate_out_CSI-RS_Relax) + p*TIndication_interval + 40ms. P=0.
Proposal 6: For BFD, use offset = 4dB for good serving cell criterion.
Proposal 7: Use p = 0 for BFD test, T3 = Evaluate_BFD _Relax  + 40 ms.

	R4-2212300
	CMCC
	Observation 1: Setting N310=2 can’t validate the UE behaviorehaviour of exiting relaxation mode 
Proposal 1: Configure N310 to 1.
Proposal 2: 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16
Proposal 3: If the DRX cycle=80ms test case is introduced, a new DRX configuration should also be added in TS38.133 Section A.3.3.X.
Proposal 4: In each test case, both low mobility criterion and good serving cell quality criterion should be configured and evaluated.
Proposal 5: Distribute the test cases under the multiple RLM/BFD-RSs configured scenario and the single RLM/BFD-RS configured scenario. For example, TC1 and TC16 configure two RLM/BFD-RSs, TC4, TC5 and TC13 configure single RLM/BFD-RS.
Proposal 6: 
· In the case of two RSs, we prefer to reuse the legacy SNR values for RS#1, set SNR2 as SNR1 for RS#2.
· In the case of single RS, we prefer to reuse the legacy SNR values for RS#1.

	R4-2212663
	vivo
	Proposal 1  Configure N310 = 2 to validate whether UE is able to fall back to normal mode when it has send out-of-sync to higher layers.
Proposal 2  For testing RLM relaxation, the allowed overall delay, i.e. D1, is set as
D1= TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin)
while p = 1 (when N310 = 2)
Proposal 3  Good serving cell criterion is always configured in testing, while low mobility criteria is configured, i.e. tested, in some of the test cases.
Proposal 4  Test 80ms DRX in combination with FR1 CSI-RS based RLM testing.
Proposal 5  For Y11/Y12 settings in RLM testing, we prefer to reuse the legacy values.
Proposal 6  Prefer not to test the case when multiple RLM-RSs are configured.
Proposal 7  For testing UE behaviour on the relaxation of BFD, the link recovery procedure is included.
Proposal 8  For testing BFD relaxation, the allowed overall delay, i.e. D1, is set as
D1= TEvaluate_BFD_Relax  + p*TIndication_interval_BFD + 40 ms (the legacy margin)
while p = 1 (when beamFailureInstanceMaxCount = n2)
Proposal 9  For testing BFD relaxation, the entering threshold is configured as 4dB.
Proposal 10  For Y21/Y22 settings in BFD testing, we prefer to reuse the legacy values.

	R4-2213463
	MediaTek inc.
	Proposal 1: Set N310=2 such that we can verify the UE behaviour with non-relaxed indication period during T3
Proposal 2: DRX cycle settings for RLM/BFD relaxation test case are 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16
Proposal 3: For TC1, both low mobility criterion and good serving cell quality criterion are configured. For other TCs, only good serving cell quality criterion is configured
Proposal 4: For good serving cell criterion test case set up, offset of RLM is 0 dB and offset of BFD is 4 dB
Proposal 5: For both RLM and BFD test settings, p should be set as 1 such that UE behaviour with non-relaxed indication period during T3 can be verified
Proposal 6: For both RLM and BFD test settings, set SNR2 = SNR1 so that relaxation criteria can still be fulfilled during T2
Proposal 7: For BFD relaxation testcase design, only need to consider 3 time during, i.e. T1, T2, T3 where T3 is extended

	R4-2213478
	Huawei, HiSilicon
	[bookmark: OLE_LINK176][bookmark: OLE_LINK168]Proposal 1: For RLM/BFD relaxation test, it is suggested that only good serving cell quality criterion is configured for all the test cases.
Proposal 2: For RLM relaxation test, the following two options are considered for SNR setting.
· Option 1: UE is expected to exit relaxation mode during T2
· SNR2 is set to be lower than the threshold (Qin + XdB) but higher than the threshold Qout.
· UE shall send OOS indication based legacy RLM evaluation during T3.
· The length of D1 is calculated based on legacy RLM evaluation period.
· Option 2: UE is expected to exit relaxation mode during T3
· SNR2 is set as same as SNR1 which is higher than the threshold (Qin + XdB).
· UE is allowed to send OOS indication based relaxed RLM evaluation during T3.
· The length of D1 is calculated based on relaxed RLM evaluation period.
Proposal 3: For RLM relaxation testing, the SNR values and D1 used for relaxed RLM out-of-sync tests are suggested as follows:
· Option 1: 
	Test
	SINR values of RLM-RS
	D1 value

	
	SINR1
	SINR2
	SINR3
	

	Relax RLM out-of-sync
	FR1
	1dB
	-4.5dB
	-15dB
	TEvaluate_out_Legacy  + 40 ms

	
	FR2
	2dB
	-4.5dB
	-15dB
	TEvaluate_out_Legacy  + 40 ms


· Option 2: 
	Test
	SINR values of RLM-RS
	D1 value

	
	SINR1
	SINR2
	SINR3
	

	Relax RLM out-of-sync
	FR1
	1dB
	1dB
	-15dB
	TEvaluate_out_Relax  + 40 ms

	
	FR2
	2dB
	2dB
	-15dB
	TEvaluate_out_Relax  + 40 ms


Proposal 4: For BFD relaxation test, the link recovery procedure should be included for BFD relaxation testing.
Proposal 5: For BFD relaxation test, the following two options are considered for SNR setting.
· Option 1: UE is expected to exit relaxation mode during T2
· SNR2 is set to be lower than the threshold (Qin + XdB) but higher than the threshold Qout_LR.
· UE shall detect beam failure instance based legacy BFD evaluation during T3.
· The length of D1 is calculated based on legacy BFD evaluation period and legacy CBD evaluation period.
· Option 2: UE is expected to exit relaxation mode during T3
· SNR2 is set as same as SNR1 which is higher than the threshold (Qin + XdB).
· UE is allowed to detect beam failure instance based relaxed BFD evaluation during T3.
· The length of D1 is calculated based on relaxed BFD evaluation period and legacy CBD evaluation period.
Proposal 6: For BFD relaxation testing, the SNR values and D1 used for relaxed BFD tests are suggested as follows:
· Option 1: 
	Test
	SINR values of BFD-RS
	D1 value

	
	SINR1
	SINR2
	SINR3
	

	Relax BFD testing
	FR1
	5dB
	-0.5dB
	-12dB
	TEvaluate_BFD_Legacy  + TEvaluate_CBD_Legacy  + 40 ms

	
	FR2
	6dB
	-0.5dB
	-12dB
	TEvaluate_BFD_Legacy  + TEvaluate_CBD_Legacy  + 40 ms


· Option 2: 
	Test
	SINR values of BFD-RS
	D1 value

	
	SINR1
	SINR2
	SINR3
	

	Relax BFD testing
	FR1
	5dB
	5dB
	-12dB
	TEvaluate_BFD_Relax  + TEvaluate_CBD_Legacy  + 40 ms

	
	FR2
	6dB
	6dB
	-12dB
	TEvaluate_BFD_Relax  + TEvaluate_CBD_Legacy  + 40 ms




	R4-2212259
	ZTE Corporation
	Proposal 1: Support Option 1 from the last meeting, which is 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16.
Proposal 2: For BFD, the offset is also 0 dB.
Proposal 3: For BFD, link recovery is included in the test just like in legacy cases.
Proposal 4: For BFD tests, p = 0 when calculating T3.
Proposal 5: For BFD tests, re-use legacy SNR values for Y21/Y22.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Agreement: RAN4 agreed to introduce below test cases:
· RLM SSB in FR1 EN-DC (TC1)
· RLM CSI-RS in FR1 NR-SA (TC4)
· RLM SSB in FR2 EN-DC (TC5)
· BFD SSB in FR2 EN-DC (TC13)
· BFD CSI-RS in FR2 NR-SA (TC16)
Issue 2-1-1: Test set up on relaxation criterion
· Proposals
· Option 1: Only good serving cell quality criterion is configured. (QC, Huawei)
· Option 2: Test cases are configured when both low mobility and good serving cell quality criteria are configured and fulfilled. (CATT, CMCC)
· Option 3: Good serving cell criterion is always configured in testing, while low mobility criteria is configured, i.e. tested, in some of the test cases. (vivo)
· Option 3a: For TC1, both low mobility criterion and good serving cell quality criterion are configured. For other TCs, only good serving cell quality criterion is configured (MTK)
· Recommended WF
· Consider Option 3 or Option 3a as WF. 
	Company
	Comments

	XXXModerator
	Update the GTW agreement on 8/16
Agreement:
· Configure low mobility criterion and good cell quality criterion for limited number of test cases
· Futher discussion on candidate test cases considering the following options:
· Option 1: one FR1 SSB-based RLM test case (test case #1) and one FR2 BFD test case (test case #16). 
· Option 2: Test case(s) where low mobility criterion is evaluated based on SSB, and RLM or BFD are evaluated based on CSI-RS
· Configure only good cell quality criterion for the rest of test cases

	QC
	If we have test #4 (FR1 CSI-RS RLM) and test #16 (FR2 CSI-RS BFD), it seems like concerns of proponents of option 2 can be addressed?

	Nokia
	We prefer Option 1 in the GTW agreements above. There is good balance to select one SSB-based TC and one CSI-RS based TC.

	CATT
	Fine with option 1 in GTW.

	MTK
	Support option 1.



Issue 2-1-2: Test set up on the number of RSs
· Proposals
· Option 1: To simplify the test configuration, configure one reference signal for RLM and BFD power saving test cases. (QC, vivo)
· Option 2: Distribute the test cases under the multiple RLM/BFD-RSs configured scenario and the single RLM/BFD-RS configured scenario. For example, TC1 and TC16 configure two RLM/BFD-RSs, TC4, TC5 and TC13 configure single RLM/BFD-RS. (CMCC)
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	ModeratorXXX
	Update the GTW agreement on 8/16
Agreement:
· Choose one test case with multiple RS configured
· Revisit the above agreement if needed when the maintenance part for multiple RS is concluded.
· For the rest test cases, configure the single RS.

	QC
	W suggest configure FR2 BFD test with multiple RS, which simplifies the link recovery procedure.

	Huawei
	We are OK with QC’s suggestion, to configure one FR2 test with multiple RS.

	CMCC
	We are fine to use TC16

	vivo
	Can be revisited after we conclude on issue 1-4. We are not sure what is the expected UE behavior if it is allowed to save power.

	Nokia
	We are fine with configuring one FR2 BFD test with multiple RSs. But wonder if we should avoid complicating TC16 too much if it is also configured with both low mobility and good serving cell quality criterion. 

	CATT
	Fine with QC’s proposal. 

	MTK
	We are fine with “configure FR2 BFD test with multiple RS”



Issue 2-1-3: DRX period setting
· Proposals
· Proposal 1: Test 80ms DRX in combination with FR1 CSI-RS based RLM testing (TC4) (vivo)
· Proposal 1a: For RLM DRX period, use 40ms for TC1, 80ms for TC4, 40ms for TC5. For BFD DRX period, use 40ms for TC13, 80ms for TC16. (CATT, CMCC)
· Proposal 1b: 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16 (CMCC, ZTE)
· Proposal 2: If the DRX cycle=80ms test case is introduced, a new DRX configuration should also be added in TS38.133 Section A.3.3.X. (CMCC)
· Recommended WF
· Set DRX cycle length of 80 ms for TC4 and DRX cycle length of 80 40 ms for other TCs. 
· Introduce a new DRX configuration of DRX cycle length of 80 ms in TS38.133 Section A.3.3.
	Company
	Comments

	XXX
	

	CMCC
	We support the recommended WF.

	Ericsson
	We are fine with recommended WF.

	Vivo
	OK to the recommended WF.

	Nokia
	Fine with the recommended WF.

	ZTE
	Fine with the WF, thanks.

	CATT
	Can compromise to recommended WF

	MTK
	OK to the recommended WF.




Issue 2-2-1: RLM OOS test – exit relaxation mode during T2 or T3
· Proposals
· Option 1: UE is expected to exit relaxation mode during T2 (Huawei)
· SNR2 is set to be lower than the threshold (Qin + XdB) but higher than the threshold Qout.
· UE shall send OOS indication based legacy RLM evaluation during T3.
· The length of D1 is calculated based on legacy RLM evaluation period.
· Option 2: UE is expected to exit relaxation mode during T3 (Huawei)
· SNR2 is set as same as SNR1 which is higher than the threshold (Qin + XdB).
· UE is allowed to send OOS indication based relaxed RLM evaluation during T3.
· The length of D1 is calculated based on relaxed RLM evaluation period.
· Recommended WF
· Moderator’s understanding is most of proposals on D1 assumed Option 2 based on relaxed RLM evaluation period. 
	Company
	Comments

	ModeratorXXX
	Update the GTW agreement on 8/16
Agreement:
· Option 2: UE is expected to exit relaxation mode during T3
· SNR2 is set as same as SNR1 which is higher than the entering threshold.
· UE is allowed to send OOS indication based relaxed RLM evaluation during T3.
· The length of D1 is calculated based on relaxed RLM evaluation period.
· Option 2 does not preclude multiple RS configurations. Option 2 is only applied the first configured RS.

	QC
	This agreement should be applicable to BFD test cases except replacing D1 with T3. 



Issue 2-2-2: RLM OOS test – N310
· Proposals
· Option 1: Configure N310 = 2 (QC, vivo, MTK)
· Option 1a: configure N310 = 2 in OOS test to test UE behavior after exiting power saving mode (QC)
· Option 1b: Configure N310 = 2 to validate whether UE is able to fall back to normal mode when it has send out-of-sync to higher layers. (vivo)
· Option 2: Use N310 = 1 in test cases. (CATT, CMCC)
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXX
	

	CMCC
	We don’t think N310=2 could help to test whether UE is able to fall back to normal mode after OOS indication, since the indication period will be the same regardless UE is in relaxation mode or not.
Therefore, Option 2 is preferred.

	Vivo
	We support option 1. 
To CMCC, in our understanding, in the situation when UE is going to send oos indication to upper layer, UE should already fall back to normal state. UE can not send oos indication to upper layer based on the indication period in relaxation mode.

	QC
	We can support both option 1 and 2.

	Nokia
	We are fine with Option 1.  What is the difference between 1a and 1b?

	CATT
	Agree CMCC’s. keep N310 = 1 as before. 

	MTK
	We can support both option 1 and 2.




Issue 2-2-3: RLM OOS test requirement – D1 
· Option 1: D1= TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin) (QC, CATT, vivo, MTK, Huawei Option 2)
· where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax
· Option 1a: p = 1 (N310=2) (QC, vivo, MTK)
· Option 1b: p=0 (N310) (CATT, Huawai Option 2)
· Option 2: D=TEvaluate_out_Legacy  + 40 ms (Huawai Option 1)
· Note: the SNR setting should make UE exit relaxation mode during T2
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXX
	

	CMCC
	Option 1b: p=0 (N310=1)

	Vivo
	We think option 1a is feasible.

	QC
	Depends on 2-2-2

	Nokia
	This depends on Issue 2-2-2.

	CATT
	Support Option 1b.

	MTK
	Depends on conclusion of 2-2-2




Issue 2-2-4: RLM OOS test – SNR setting
· Proposals
· Option 1: Use SNR2 = SNR1 in RLM tests (QC, CATT, MTK, Huawei Option 2)
· Since T1 is extended to 5s, SNR2 should be aligned with SNR1, or removing SNR2 is good since T1 is enough to allow UE entering power saving mode. (QC)
· Option 2: reuse the legacy values. (i.e., -7dB in FR1, -6dB in FR2) (CMCC, vivo)
· Option 2a: In the case of two RSs, we prefer to reuse the legacy SNR values for RS#1, set SNR2 as SNR1 for RS#2. (CMCC)
· Option 3: -4.5 dB (Huawei Option 1)
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXXQC
	Should follow 2-2-1 GTW agreement.

	Huawei
	Option 1, since option 2 of issue 2-2-1 is agreed to be used for testing.

	Vivo
	We are OK to follow GTW agreement.

	CATT
	Follow GTW agreement.




Issue 2-3-1: BFD test set up on good serving cell criterion 
· Proposals
· Option 1: For BFD, use offset = 4dB for good serving cell criterion (CATT, vivo, MTK)
· Option 2: offset = 0 dB (ZTE)
· Recommended WF
· For BFD, use offset = 4dB for good serving cell criterion. 
	Company
	Comments

	XXXQC
	Recommended WF is good for us if 2-2-1 agreement applies to BFD and SNR1 > Qin+4dB

	CMCC
	Ok with the recommended WF.

	Vivo
	OK to the recommended WF.

	Nokia
	Is there any reason to set offset = 4dB which means more unlikely to enter BFD relaxation? 

	ZTE
	Also finwe with Option 1.

	CATT
	Fine with recommended WF

	MTK
	Reply to Nokia, this is for the sake of wider testing coverage.



Issue 2-3-2: BFD test setting – whether to include link recovery
· Proposals
· Proposal 1: to include link recovery. (vivo, Huawei, ZTE)
· Proposal 2: No need to include link recovery. For BFD relaxation testcase design, only need to consider 3 time durations, i.e. T1, T2, T3 where T3 is extended. (MTK)
· Recommended WF
· Consider to include link recovery in BFD test. 
	Company
	Comments

	XXXQC
	Link recovery is necessary for BFD test.

	Huawei
	Support Proposal 1, link recovery needs to be included. But we can agree to only consider 3 time periods, T1/T2/T3.

	Vivo
	OK to the recommended WF.

	Nokia
	Agree with the recommended WF.

	ZTE
	Option 1, as this doesn’t add too much work anyways and this is an important procedure.

	CATT
	Support recommended WF

	MTK
	OK to the recommended WF.



Issue 2-3-3: BFD test – exit relaxation mode during T2 or T3
· Proposals
· Option 1: UE is expected to exit relaxation mode during T2
· SNR2 is set to be lower than the threshold (Qin + XdB) but higher than the threshold Qout_LR.
· UE shall detect beam failure instance based legacy BFD evaluation during T3.
· The length of D1 is calculated based on legacy BFD evaluation period and legacy CBD evaluation period.
· Option 2: UE is expected to exit relaxation mode during T3
· SNR2 is set as same as SNR1 which is higher than the threshold (Qin + XdB).
· UE is allowed to detect beam failure instance based relaxed BFD evaluation during T3.
· The length of D1 is calculated based on relaxed BFD evaluation period and legacy CBD evaluation period.
· Recommended WF
· Moderator’s understanding is most of proposals on T3 assumed Option 2 based on relaxed BFD evaluation period. 
	Company
	Comments

	XXXQC
	Agreement in 2-2-1 should apply here given the similarity of the RLM and BFD tests.

	Huawei
	Option 2, align with RLM tests.

	Vivo
	We are OK to follow GTW agreement.

	Nokia
	Fine to follow GTW agreement on Issue 2-2-1.

	MTK
	Follow GTW agreement.



Issue 2-3-4: BFD test requirement –T3
· Proposals
· Option 1: T3= Evaluate_BFD _Relax  + p* TIndication_interval_BFD + 40 ms (the legacy margin) (QC, CATT,vivo)
· where Evaluate_BFD _Relax is  Evaluate_BFD_SSB_Relax or Evaluate_BFD_CSI-RS_Relax
· Option 1a: p = 0 (beamFailureInstanceMaxCount = n1) (CATT, ZTE)
· Option 1b: p = 1 (beamFailureInstanceMaxCount = n2)  (vivo) 
· Option 2: TEvaluate_BFD_Relax  + TEvaluate_CBD_Legacy  + 40 ms (Huawei Option 2)
· Option 3: TEvaluate_BFD_Legacy  + TEvaluate_CBD_Legacy  + 40 ms (Huawei Option 1)
· Note: the SNR setting should make UE exit relaxation mode during T2
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	VivoXXX
	We think option 1b is feasible.

	Nokia
	Can follow the conclusion in Issue 2-2-3.

	CATT
	Same as RLM

	MTK
	Follow the conclusion in Issue 2-2-3.



Issue 2-3-5: BFD test – SNR setting
· Proposals
· Option 1: Use SNR2 = SNR1 in RLM tests (QC, CATT, MTK, Huawei Option 2)
· Since T1 is extended to 5s, SNR2 should be aligned with SNR1, or removing SNR2 is good since T1 is enough to allow UE entering power saving mode. (QC)
· Option 2: reuse the legacy values. (i.e., -3dB in FR1, -2dB in FR2) (CMCC, vivo, ZTE)
· Option 2a: In the case of two RSs, we prefer to reuse the legacy SNR values for RS#1, set SNR2 as SNR1 for RS#2. (CMCC)
· Option 3: -0.5 dB (Huwawei Option 1)
· Recommended WF
· Discuss proposals. 
	Company
	Comments

	XXXQC
	Should apply issue 2-2-3 conclusion in this issue.

	Huawei
	Option 1, if option 2 of issue 2-3-3 is agreed to be used for testing.

	Vivo
	We are OK to follow GTW agreement.

	CATT
	Option 1. 

	MTK
	Follow GTW agreement.



Companies views’ collection for 1st round 
CRs/TPs comments collection
Major close to finalize Wis and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going Wis, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2213464
MediaTek inc.
	Moderator: Test cases for RLM SSB in FR1 EN-DC

	
	Company BQC: Wording suggestion: “relaxed” before requirement is not needed, since it is requirement for Ues satisfying relaxation conditions

	
	

	R4-2211684
CATT
	Moderator: Test cases for RLM SSB in FR2 EN-DC

	
	Company BQC: Better to specify that offset not configured, implying 0dB, and need to include agreement in GTW and the first round.

	
	

	R4-2212301
CMCC
	Moderator: Test cases for RLM CSI-RS in FR1 NR-SA

	
	QC: Wording suggestion: “relaxed” before requirement is not needed, since it is requirement for Ues satisfying relaxation conditions. Need to consider agreement in GTW and the first round.

	
	

	R4-2212276
Nokia, Nokia Shanghai Bell
	Moderator: Test cases for BFD CSI-RS in FR2 NR-SA

	
	QC: T1 is extended according to previous meeting WF. T3 extension is needed to cover evaluation relaxation. Also need to include GTW and first round agreements.

	
	

	R4-2212258
ZTE Corporation
	Moderator: Test cases for BFD SSB in FR2 EN-DC

	
	QC: Wording suggestion: “relaxed” before requirement is not needed, since it is requirement for Ues satisfying relaxation conditions. Need to consider agreement in GTW and the first round.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Issue 2-1-1: Test set up on relaxation criterion
	Status summary 

	Update the GTW agreement on 8/16
Agreement:
· Configure low mobility criterion and good cell quality criterion for limited number of test cases
· Futher discussion on candidate test cases considering the following options:
· Option 1: one FR1 SSB-based RLM test case (test case #1) and one FR2 BFD test case (test case #16). 
· Option 2: Test case(s) where low mobility criterion is evaluated based on SSB, and RLM or BFD are evaluated based on CSI-RS
Configure only good cell quality criterion for the rest of test cases
Recommendations for 2nd round: Any significant issue on the Option 1? It would be no harm to evaluate both low mobility criteria and good serving cell quality on the SSB.



Issue 2-1-2: Test set up on the number of RSs
	Status summary 

	Update the GTW agreement on 8/16
Agreement:
· Choose one test case with multiple RS configured
· Revisit the above agreement if needed when the maintenance part for multiple RS is concluded.
For the rest test cases, configure the single RS.
Companies seems fine to configure multiple RS on FR2 BFD test. 
And company also suggest to avoid TC16, which may also be configured with low mobility and could be complicated.   Tentative agreements:

Recommended WF: Candidate options:
· Option 1 :BFD SSB in FR2 EN-DC (TC13)
Recommendations for 2nd round: Any significant issue on the Option 1?



Issue 2-1-3: DRX period setting
	Status summary 

	Tentative agreements:
· Set DRX cycle length of 80 ms for TC4 and DRX cycle length of 40 ms for other TCs. 
· Introduce a new DRX configuration of DRX cycle length of 80 ms in TS38.133 Section A.3.3.
Recommendations for 2nd round: Issue close.



Issue 2-2-1: RLM OOS test – exit relaxation mode during T2 or T3
	
	Status summary 

	Sub-topic#1
	Update the GTW agreement on 8/16
Agreement:
· Option 2: UE is expected to exit relaxation mode during T3
· SNR2 is set as same as SNR1 which is higher than the entering threshold.
· UE is allowed to send OOS indication based relaxed RLM evaluation during T3.
· The length of D1 is calculated based on relaxed RLM evaluation period.
· Option 2 does not preclude multiple RS configurations. Option 2 is only applied the first configured RS.
Recommendations for 2nd round: Issue close.



Issue 2-2-2: RLM OOS test – N310
	Status summary 

	Option 1: vivo, Nokia
Option 2: CMCC, CATT
Both are ok: QC, MTK
Option 1 got majority. 
Candidate options:
· Option 1: N310 = 2 
· Option 2: N310 = 1 
Recommended WF: 
· N310 = 1 
Recommendations for 2nd round: no critical issue on N310 = 1 or 2. If no consensus, suggest to re-use the legacy test setting i.e. N310=1. Agree on the Recommended WF unless strong concern.



Issue 2-2-3: RLM OOS test requirement – D1
	Status summary 

	Related to issue 2-2-2. 
Recommended WF: 
· D1= TEvaluate_out_Relax  + 40 ms (the legacy margin) 
· where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax
Recommendations for 2nd round: WF is suggested based on N310=1, as discussed in issue 2-2-2. Agree on the Recommended WF unless strong concern.



Issue 2-2-4: RLM OOS test – SNR setting
	Status summary 

	Resolved by Issue 2-2-1.
Recommendations for 2nd round: Issue close.



Issue 2-3-1: BFD test set up on good serving cell criterion
	Status summary 

	No objection on Option 1 but clarification.
Tentative agreements:
· For BFD, use offset = 4dB for good serving cell criterion.
Recommendations for 2nd round: Issue close.



Issue 2-3-2: BFD test setting – whether to include link recovery
	Status summary 

	Tentative agreements: 
· include link recovery in BFD test. 
Recommendations for 2nd round: Issue close.



Issue 2-3-3: BFD test – exit relaxation mode during T2 or T3
	Status summary 

	Tentative agreements:
· Follow the same approached in RLM test
Recommendations for 2nd round: Issue close.



Issue 2-3-4: BFD test requirement –T3
	Status summary 

	Majority suggest to follow RLM
Recommended WF: 
· beamFailureInstanceMaxCount = n1
· Recommendations for 2nd round: Agree on the Recommended WF unless strong concern. 



Issue 2-3-5: BFD test – SNR setting
	Status summary 

	Resolved by Issue 2-2-1 and 2-3-3.
Recommendations for 2nd round: Issue close.




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

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Issue 2-1-1: Test set up on relaxation criterion
Update the GTW agreement on 8/16
Agreement:
· Configure low mobility criterion and good cell quality criterion for limited number of test cases
· Futher discussion on candidate test cases considering the following options:
· Option 1: one FR1 SSB-based RLM test case (test case #1) and one FR2 BFD test case (test case #16). 
· Option 2: Test case(s) where low mobility criterion is evaluated based on SSB, and RLM or BFD are evaluated based on CSI-RS
Configure only good cell quality criterion for the rest of test cases
Recommendations for 2nd round: Any significant issue on the Option 1? It would be no harm to evaluate both low mobility criteria and good serving cell quality on the SSB.
	Company
	Comments

	vivo
	Our understanding to Option 2 would be TC#4 and TC #16.
We are OK to option 1.

	QC
	Option 1 is straightforward, but we can consider option 2 if there is a valid issue identified in option 1.

	ZTE
	Can support Option 1.

	MTK
	Support option 1

	CMCC
	Option 1

	Nokia
	Fine with Option 1.

	CATT
	Option 1. 



Issue 2-1-2: Test set up on the number of RSs
Update the GTW agreement on 8/16
Agreement:
· Choose one test case with multiple RS configured
· Revisit the above agreement if needed when the maintenance part for multiple RS is concluded.
For the rest test cases, configure the single RS.
Companies seems fine to configure multiple RS on FR2 BFD test. 
And company also suggest to avoid TC16, which may also be configured with low mobility and could be complicated.   Tentative agreements:

Recommended WF: Candidate options:
· Option 1 :BFD SSB in FR2 EN-DC (TC13)
Recommendations for 2nd round: Any significant issue on the Option 1?
	Company
	Comments

	vivo
	OK to recommended WF.
Same comment as 1st round. Can be revisited after we conclude on issue 1-4. We are not sure what is the expected UE behavior for the multi-RS case. Whether it is allowed to save power?

	QC
	We support recommended WF.

	ZTE
	Suggest TC 16.
We think that maybe configuring multiple RSs for TC 16 could serve the purpose better – which is to test one extreme case where the UE is expected to do BFD under both conditions on multiple RSs. If companies agree that this is a valid case, then we should test it.

	MTK
	We support recommended WF.

	CMCC
	We are fine with using TC13

	Nokia
	Fine with the recommended WF.

	ZTE
	We still think that TC 16 (a combination of both conditions and 2 RSs) is more valuable in terms of ensuring correct UE behaviors. As a way forward, may I suggest that at this meeting, all draft CRs are prepared based on single RS, and we’ll come back next meeting and using the time in between to check whether such a case (a combination of both conditions and 2 RSs) is typical. And then we can add 1 more RS to either TC 13 or TC 16. I think this could be a possible WF and allows companies to have more time to think about multiple RSs.

	CATT
	Fine with recommended WF. 



Issue 2-2-2: RLM OOS test – N310
Candidate options:
· Option 1: N310 = 2 
· Option 2: N310 = 1 
Recommended WF: 
· N310 = 1 
Recommendations for 2nd round: no critical issue on N310 = 1 or 2. If no consensus, suggest to re-use the legacy test setting i.e. N310=1. Agree on the Recommended WF unless strong concern.
	Company
	Comments

	vivo
	OK to recommended WF.

	QC
	We support recommended WF.

	MTK
	We support recommended WF.

	CMCC
	OK to recommended WF

	Nokia
	Fine with the recommended WF.

	CATT
	Fine with recommended WF.



Issue 2-2-3: RLM OOS test requirement – D1
Recommended WF: 
· D1= TEvaluate_out_Relax  + 40 ms (the legacy margin) 
· where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax
Recommendations for 2nd round: WF is suggested based on N310=1, as discussed in issue 2-2-2. Agree on the Recommended WF unless strong concern.
	Company
	Comments

	vivo
	OK to recommended WF.

	QC
	We support recommended WF.

	MTK
	We support recommended WF.

	CMCC
	OK to recommended WF

	Nokia
	Fine with the recommended WF.

	CATT
	Fine with recommended WF.



Issue 2-3-4: BFD test requirement –T3
Background: Majority suggest to follow RLM
Recommended WF: 
· beamFailureInstanceMaxCount = n1
Recommendations for 2nd round: Agree on the Recommended WF unless strong concern.
	Company
	Comments

	vivo
	OK to recommended WF.

	QC
	We support recommended WF.

	MTK
	We support recommended WF.

	CMCC
	OK to recommended WF

	Nokia
	Fine with the recommended WF.

	CATT
	Fine with  recommended WF.




Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RLM/BFD relaxation for UE Power Saving enhancementsWF on …
	MediaTek IncYYY
	

	
	Reply LS to RAN2 on RLM/BFD relaxationLS on …
	vivoZZZ
	To: RAN_2To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2211599R4-22xxxxx
	
	CR: Power Saving Multiple RS Handling ClarificationCR on …
	Qualcomm, Inc.XXX
	RevisedAgreeable, Revised, Merged, Postponed, Not Pursued
	Pending on discussion

	R4-2212275
	
	38133CR on relaxed RLM/BFD measurement requirement
	Nokia, Nokia Shanghai Bell
	Revised
	Pending on discussion

	R4-2212662
	
	CR on R17 RLM and BFD relaxation for UE power saving
	vivo
	Merged
	Changes on 8.1.1.1, 8.5.1.1 to be merged with 1599

	R4-2213477
	
	CR on maintaining RLM/BFD relaxation requirements
	Huawei, HiSilicon
	Revised
	Changes on 8.1.1.1, 8.5.1.1 to be merged with 1599 

	R4-2213576
	
	CR on TS38.133 for applicability of RLM measurement relaxation
	MediaTek inc., Qualcomm Incorporated
	Revised
	For editorial changes

	R4-2213464
	
	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.
	Revised
	Suggestion received

	R4-2211684
	
	Draft CR on RRM test case for RLM relaxation based on SSB in FR2 for EN-DC
	CATT
	Revised
	Suggestion received

	R4-2212301
	
	Draft CR on TS38.133 for relaxed RLM test for FR1 Pcell configured with CSI-RS-based RLM in NR SA mode
	CMCC
	Revised
	Suggestion received

	R4-2212276
	
	draftCR on TC for CSI-RS-based BFD and LR
	Nokia, Nokia Shanghai Bell
	Revised
	Suggestion received

	R4-2212258
	
	[darftCR] SSB based BFD and and LR for FR2 PSCell (TC 13)
	ZTE Corporation
	Revised
	Suggestion received



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2214474R4-22xxxxx
	 
	WF on RLM/BFD relaxation for UE Power Saving enhancementsCR on …
	MediaTek IncXXX
	AgreeableAgreeable, Revised, Merged, Postponed, Not Pursued
	 

	R4-2214475R4-22xxxxx
	 
	Reply LS to RAN2 on RLM/BFD relaxationWF on …
	vivoYYY
	Return toAgreeable, Revised, Noted
	To be confirmed

	R4-2211599R4-22xxxxx
	R4-2214561
	CR: Power Saving Multiple RS Handling ClarificationLS on …
	Qualcomm, Inc.ZZZ
	AgreeableAgreeable, Revised, Noted
	

	R4-2211684
	R4-2214887
	Draft CR on RRM test case for RLM relaxation based on SSB in FR2 for EN-DC
	CATT
	Agreeable
	

	R4-2212258
	R4-2214947
	[darftCR] SSB based BFD and and LR for FR2 PSCell (TC 13)
	ZTE Corporation
	Agreeable
	

	R4-2212275
	R4-2214579
	38133CR on relaxed RLM/BFD measurement requirement
	Nokia, Nokia Shanghai Bell
	Postponed
	

	R4-2212276
	R4-2214948
	draftCR on TC for CSI-RS-based BFD and LR
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2212301
	R4-2214949
	Draft CR on TS38.133 for relaxed RLM test for FR1 Pcell configured with CSI-RS-based RLM in NR SA mode
	CMCC
	Agreeable
	

	R4-2213464
	R4-2215060
	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.
	Agreeable
	

	R4-2213477
	R4-2214629
	CR on maintaining RLM/BFD relaxation requirements
	Huawei, HiSilicon
	Agreeable
	

	R4-2213576
	R4-2214640
	CR on TS38.133 for applicability of RLM measurement relaxation
	MediaTek inc., Qualcomm Incorporated
	Agreeable
	



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