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Introduction
The documents in agenda items 6.7.2 & 6.7.2.1 contains the following topic and sub-topics under the topic:
· Topic #1: RRM measurement relaxation
· RRM measurement relaxation 
· EMR impact in power saving mode
· RRM impact due to cross-slot scheduling power saving technique
· Topic #2: Maintenance for MIMO layer adaption
Topic #1: RRM measurement relaxation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003250
	CATT
	Proposal 1: If the measurement relaxation criteria are met, the measurement period can be extended to 4 times for scenario #1.
Proposal 2: If the measurement relaxation criteria are met, the measurement period can be extended to 2 times for scenario #2.
Proposal 3: For low mobility and not in cell-edge scenario, the time interval for measurement relaxation since last measurement for cell reselection is defined as [1] hour.
Proposal 4: When the intra/inter-frequency measurement transitions between any of two scenarios during one cell-reselection or measurement period, the cell re-selection requirements or measurement shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
Proposal 5: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority.
Proposal 6: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
Proposal 7: Do not introduce RRM measurement relaxation by reducing the number of carriers to be measured cannot save power consumption.
Proposal 8: RRM measurement relaxation is not applied on EMR frequency layer when the timer T331 is running for EMR measurement purpose. 
Proposal 9: When UE receives DCI command with the configuration of cross-slot scheduling and active BWP switch, the active BWP switch delay should be Max(TBWPswitchDelay, K0/K2), where K0/K2 is the configured scheduling offset for cross-slot scheduling.
Proposal 10: When UE receives DCI command with the configuration of cross-slot scheduling and TCI state switch, the TCI state switch delay should be Max(timeDurationForQCL, K0/K2), where K0/K2 is the scheduling offset for cross-slot scheduling.

	R4-2003251
	CATT
	Actions:
To RAN WG2: RAN4 kindly asks RAN2 to take the above conclusions into consideration in future work.

	R4-2003252
	CATT
	Introduce RRM measurement relaxation requirement in RRC_idle state.

	R4-2003253
	CATT
	If cross-slot scheduling is configured in the same DCI command, the DCI-based TCI state switch delay shall be the max(timeDurationForQCL, K0/K2 ).

	R4-2003254
	CATT
	If cross-slot scheduling is configured in the same DCI command, the DCI-based BWP switch delay shall be the max(TBWPswitchDelay, K0/K2 ).

	R4-2003341
	LG Electronics Inc.
	For RRM measurement relaxation threshold for inter-frequency measurement, we observe 
- Observation 1: The measurement relaxation applied to all inter-frequencies could cause UE mobility performance degradation. 
- Observation 2: No RRM measurement when a UE meet the condition both low mobility and not in cell-edge where FR1 and FR2 NR network co-exist could a potential cause of UE mobility performance and system performance degradation.
Based on these observations, we propose
- Proposal 1: RAN4 should send LS to RAN2 with following contents
▪ Per-frequency carrier specific threshold for inter-frequency measurement should be considered to avoid UE mobility performance and system performance degradation during power saving operation.
For EMR impact in power saving mode, we propose
- Proposal 2: EMR frequency shall not be relaxed if T331 is running.

	R4-2003342
	LG Electronics Inc.
	RAN4 has discussed UE mobility performance and system performance impact on the RRM measurement relaxation for inter-frequency measurement. RAN4 would like to inform RAN2 the conclusion in RAN4 as follows:
• Per-frequency carrier specific threshold for inter-frequency measurement should be considered to avoid UE mobility performance and system performance degradation during power saving operation.
Additionally, RAN4 will define RRM measurement requirements for per-frequency carrier specific threshold for inter-frequency measurement after RAN2 finalize per-frequency carrier specific threshold mechanism.

	R4-2003375
	vivo
	Observation 1: the current RRM relaxation criterion for inter frequency layers based on scenario 1, 2 and 3 have no impact on the higher priority measurement requirement defined when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation on the current measurement requirement is defined for inter-frequency measurement with higher priority. 
Following current specification’s principles, when either relaxed measurement requirements or normal measurement requirements is used, using it for all inter frequency layers, no matter their priority, when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ  
RRM relaxation on different inter frequency layers could be treated separately.
Support option 3 of EMR in power saving mode at [1], i.e., RRM relaxation should apply for EMR frequency layer, for the scenario 1, 2 and option b of scenario 3. 
For option a of scenario 3 of UE power saving, the impact on EMR needs further investigation. 
Proposal 6: How frequently a UE to judge whether enters/leaves RRM relaxed mode needs further investigation.

	R4-2003376
	vivo
	Observation 1: Scaling factor with a range from 4 to 6 is suitable for scenario 1 and 2. 
Proposal 1: Define a fixed scaling factor (4 could be a starting point) for the measurement interval.  
Proposal 2: A minimum value of scaling factor (4) should be defined when the network configuration method is used. 
Proposal 3: It is not necessary to define transition period when a UE transfers between scenario 1, 2 and 3.    
Proposal 4: If necessary, a transition period could be defined when a UE moves between RRM relaxation stage and normal stage; the transition period applies for the following cases: 1. transition between RRM relaxation caused by scenario 1 and normal RRM stage; 2 transition between RRM relaxation caused by scenario 2 and normal RRM stage; 3 transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.
Proposal 5: If the transition period requirements are defined, the principle could be: when switching from RRM normal stage to RRM relaxation stage, UE shall fulfill the requirements corresponding to RRM normal stage for N DRX cycles; when switching from RRM relaxation stage to RRM normal stage, UE shall use the requirements corresponding to RRM normal stage immediately.
Proposal 6: no transition period will be defined when a UE moves between RRM relaxation stage caused by option a of scenario 3 and RRM normal stage.

	R4-2003377
	vivo
	During RAN4’s discussion on RRM relaxation for higher priority inter-frequency layer for UE power saving, RAN4 has the following agreements: 
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation on the current measurement requirement is defined for inter-frequency measurement with higher priority
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, identical measurement requirements apply for all inter-frequency layers, no matter their priority; the measurement requirements could be either relaxed measurement requirements or normal measurement requirements 
Based on aforementioned conclusions RAN4 conclude that the highPriorityMeasRelax indication is not required for RRM measurement relaxation on the higher priority inter-frequency layers. 

	R4-2003378
	vivo
	During RAN4’s discussion on the UE power saving, RAN4 has identified the power consumption due to the inter-frequency measurement, currently triggered when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, would be quite high. RAN4 understands that based on RAN2’s agreement, a new threshold based on serving cell’s quality could be used for UE power saving purpose when UE is not at cell edge. 
However, RAN4 identifies that independent thresholds could bring more potential on UE power saving for inter-frequency RRM measurement. For example a new threshold particularly for UE to determine whether have RRM measurement relaxation on all inter-frequency layer, or on one particular frequency layer or a one particular group of frequency layers. 
RAN4 kindly asks RAN2 to consider aforementioned RAN4’s conclusions and investigate the possibility of introducing thresholds particularly for inter-frequency RRM measurement relaxation for UE power saving purpose.  

	R4-2003522
	CMCC
	Proposal 1: It is proposed to define one fixed value (value=2) for scaling factor of measurement interval for both scenario#1 and scenario#2.
Proposal 2: it is proposed that:
• When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ,  no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. 
• When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same  relaxed measurement requirement as those for the frequency layer of equal/lower priority.  
Proposal 3: It is proposed that UE only measure one carrier in each band in order to reduce the number of frequency layers to be measured.

	R4-2003600
	MediaTek
	Proposal 1: RAN 4 to confirm that RRM measurement relaxation threshold is the same for all frequency layers 
Proposal 2: No RAN4 requirements are specified when the configured threshold of not at cell edge condition is no less than the configured threshold of cell center condition
Proposal 3: When UE is located in the cell center, the search time for inter-frequency measurement with higher priority will not be relaxed
Proposal 4: Scaling factor of RRM measurement relaxation with longer intervals should apply to Tdetect, Tevaluate, and Tmeasure
Proposal 5: RAN4 to apply same fixed scaling factor for IDLE mode RRM relaxation when only the low mobility condition is fulfilled or only the not at cell edge condition is fulfilled
Proposal 6: For UE who supports both the IDLE mode RRM relaxation and EMR, UE shall also be allowed to relax the measurement period of the EMR carriers

	R4-2003820
	vivo
	Provides new performance requirements for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for RRM relaxation mode

	R4-2003977
	OPPO
	Proposal 1: For scenario#1 and scenario #2, define the same fixed scaling factor by N for RRM measurements with longer intervals, e.g., N=2.
Proposal 2: Support option 1 for transition between scenario#1 or scenario#2 and scenario#3.
Proposal 3: Different relaxation for higher priority layer and equal/lower priority layer can be defined for RRM measurement relaxation. 
Proposal 4: Do not introduce the RRM measurement relaxation by reducing the number of frequency layer
Proposal 5: EMR frequency layer shall not be relaxed if T331 is running.

	R4-2004191
	Ericsson
	• Proposal #1: A UE which is configured with both relaxation methods and OR condition should follow the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled. 
 A UE which is configured with both relaxation methods and OR condition should follow the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met. 
A UE which is configured with both relaxation methods and AND condition, shall follow the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.
• Proposal #2: 
Measurement scaling factor for scenario #1 is set to 4.
Measurement scaling factor for scenario #2 is set to 2.
• Proposal #3: Measurement scaling factors for scenario #1 and #2 are fixed. 
• Proposal #4: When switching from scenario #1 or #2 to scenario #3, the UE shall fulfill the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
When switching from scenario #3 to scenario #1 or #2, the UE shall fulfill the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
• Proposal #5: RAN4 shall develop requirements for relaxation using carrier specific threshold only if the procedure is agreed in RAN2. 
• Proposal #6: No RRM impact due to cross-slot scheduling using K0/K1.
• Observation #1: As per current relaxation criteria and relaxation methods, UEs operating in scenario #3 may end up with not measuring on any neighbour cells forever when the relaxation criteria is met.
• Proposal #7: A timer is introduced to limit the maximum time elapsed since last measurement for scenario #3, and the values are configurable and may have following range: 1-12 hours with 1 hour resolution. 
• Observation #2: The UE may enter the relaxation mode while fulfilling the condition: Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
• Proposal #8: RAN4 shall discuss whether higher priority carriers can be relaxed when UE has entered a relaxation mode while fulfilling the condition: Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
• Proposal #9: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.

	R4-2004192
	Ericsson
	This contribution contains draft LS response related to the RRM measurement relaxation in UE power.

	R4-2004288
	Huawei,
Hisilicon
	Proposal 1: The extension factor for relaxed measurement can be configured by network for scenario #1 and #2.
Proposal 2: When network configures the parameters of both low mobility and not-at-cell-edge criteria, 
- if network indicates option a, UE stops intra-frequency and inter-frequency neighbour cell measurements when both criteria are fulfilled. 
- if network indicates option b,  UE performs corresponding relaxed measurement according to which criteria is met. If both criteria are satisfied, it is left to UE implementation to choose one (either low mobility or not-at cell-edge) and perform the corresponding relaxed measurements.
Proposal 3: Time interval for measurement relaxation (stop measurements) since last measurement for cell reselection is minutes level.
Proposal 4: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority can use the different relaxed measurement requirement as those for the frequency layer of equal/lower priority.
Proposal 5: Reducing the inter-frequency layers for measurement in idle mode can not bring power saving gain.
Proposal 6: In scenario #1 and #2, the measurement result derived from relaxation measurement can still be applied in EMR.
Proposal 7: In scenario #3, when UE is configured with EMR, UE will perform relaxation measurements.
Proposal 8: The DCI based BWP switching delay requirements in RAN4 is not impacted by cross-slot scheduling.

	R4-2004289
	Huawei,
Hisilicon
	Reply LS on RRM relaxation in power saving

	R4-2004446
	Nokia, Nokia Shanghai Bell
	Proposal 1: The scaling factor to be applied when UE power saving conditions are fulfilled is fixed.
Proposal 2: When the conditions for scenario 3 no longer are fulfilled the UE applies the stricter measurement requirements
Proposal 3: When the conditions for scenario are fulfilled it can be left for UE implementation if the UE apply measurement requirements for scenario 3 immediately.
Proposal 4: Measurements of higher priority carriers shall not be relaxed
Proposal 5: Introduce RRM measurement relaxation by reducing the number of frequency layer to be measured.
Proposal 6: Enable configuration of search thresholds SnonIntraSearch with smaller granularity than applicable for all inter-frequency and inter-RAT carriers simultaneously.
Proposal 7: EMR frequency layer shall not be relaxed if T331 is running.
Proposal 8: Introduce carrier specific threshold for increased UE power saving opportunities.
Proposal 9: Use existing search threshold and allow these to configured per carrier.
Proposal 10: RAN4 to introduce idle mode measurement accuracy requirements.

	R4-2004447
	Nokia, Nokia Shanghai Bell
	LS on introduction of carrier specific thresholds for UE Power Saving schemes

	R4-2004448
	Nokia, Nokia Shanghai Bell
	Proposal 1: Measurements of higher priority carriers shall not be further relaxed if the RAN2 relaxation criteria are met.

	R4-2004449
	Nokia, Nokia Shanghai Bell
	LS to RAN2 on RRM relaxation in power saving

	R4-2004805
	Qualcomm
	Observation 1: If measurement of inter-frequency layer with higher priority is relaxed but the measurement of inter-RAT layer with higher priority is not relaxed, UE will switch to a different RAT before evaluating other frequencies of NR. This is not desirable.
Observation 2: A UE with good channel quality should not have to perform NCell RRM measurement more frequently than a UE with poor channel quality. 
• When both relaxation criteria get fulfilled, if UEs with relatively poorer channel quality can avoid NCell RRM measurement, UEs with relatively better channel quality should be able to avoid it as well.
Observation 3: In a practical deployment, UE may switch back and forth between fulfilling one of the relaxation criteria to fulfilling both relaxation criteria.
Observation 4: RAN2’s defined signalling allows UE to relax NCell RRM measurement if: a) both relaxation criteria get fulfilled or b) either of the relaxation criterion gets fulfilled. This reduces UE’s opportunity to save power because:
• A UE that is configured with option b of RAN2’s LS will not be able to turn off NCell RRM measurement when both criteria get fulfilled. Similarly, a UE that is configured with option a of RAN2’s LS will not be able to relax NCell measurement by a scaling factor when only one criterion gets fulfilled.
Observation 5: Network can configure UE with minimum applicable K0/K2 taking integer values in the range from 0 to [16].
• This would allow UE to relax its processing timeline.
Proposal 1: The scaling factor for NCell RRM measurement relaxation should be configured by the network.
• Possible values for scaling factor could be 4, 6, 8.
Proposal 2: 
• When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only one of the two relaxation criteria get fulfilled, no relaxation of the current measurement delay requirement is expected for inter-frequency/inter-RAT measurement with higher priority. 
• When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and both two relaxation criteria get fulfilled, the relaxed requirement for the frequency layer/RAT of higher priority are same as those for the frequency layer of equal/lower priority.
• When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer/RAT of higher priority are same as those for the frequency layer of equal/lower priority
Proposal 3: UE is not allowed to relax or enter any relaxed measurement modes if UE is configured with early measurement reporting (EMR) and T331 timer is running.
Proposal 4: RAN2 should decide whether to introduce RRM measurement relaxation threshold for inter-frequency measurement.
Proposal 5: Option b of RAN2’s LS is modified in the following way:
• UE can perform relaxation when I) either low mobility or not-at-cell-edge criterion is fulfilled and when II) both low mobility and not-at-cell-edge criteria get fulfilled. 
• Detailed relaxation behaviors in case I and II are governed by the relaxation mechanisms that are defined in RAN4.
• RAN4 mentions this modified option b to RAN2 in its reply LS.
Proposal 6: When network scheduling is being restricted with non-zero minimum K0/K2 value, network allows UE to extend the existing BWP and TCI state switch timelines, that have been defined in Rel-15, by the minimum K0/K2 value.



Open issues summary
RRM measurement relaxation
Issue 2.2.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario)
· Option 1: Fixed value (CATT, Vivo, CMCC, MTK, OPPO, Ericsson, Nokia)
· 2 times (CMCC, OPPO)
· 4 times (CATT, Ericsson)
· 4 could be a starting point (range from 4 to 6 ) (vivo)
· Option 2: Configured by network (Huawei, Qualcomm)
· Possible values for scaling factor could be 4, 6, 8 (Qualcomm)
· Recommended WF
· It is proposed to agree option 1, and companies provide views on the value of scaling factor for scenarios#1.
Issue 2.2.1-2: Scaling factor of measurement interval for scenario#2(Not in cell-edge scenario)
· Option 1: Fixed value (CATT, Vivo, CMCC, MTK, OPPO, Ericsson, Nokia)
· 2 times (CATT , CMCC, OPPO, Ericsson)
· 4 could be a starting point (range from 4 to 6) (vivo)
· Option 2: Configured by network (Huawei, Qualcomm)
· Possible values for scaling factor could be 4, 6, 8 (Qualcomm)
· Recommended WF
· It is proposed to agree option 1, and companies provide views on the value of scaling factor for scenarios#1.

Issue 2.2.1-3: Scenarios for scaling factor apply on
· Proposal from MTK : Scaling factor of RRM measurement relaxation with longer intervals should apply to Tdetect, Tevaluate, and Tmeasure. 
· Recommended WF
· It is proposed to agree the scaling factor of RRM measurement relaxation with longer intervals should apply to Tdetect, Tevaluate, and Tmeasure.

Issue 2.2.1-4: The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario)
· Option 1: 1 hour (CATT)
· Option 2: 1-12 hours with 1 hour resolution (Ericsson)
· Option 3: minutes level (Huawei)
· Recommended WF
· Companies are encouraged to provide views on the value of time interval. 

Issue 2.2.1-5: When network configures the parameters of both low mobility and not-at-cell-edge criteria, UE measurement behaviour?
· Option 1: (Ericsson)
· A UE which is configured with both relaxation methods and OR condition should follow the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled. 
· A UE which is configured with both relaxation methods and OR condition should follow the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met. 
· A UE which is configured with both relaxation methods and AND condition, shall follow the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.
· Option 2: (Huawei)
· If network indicates option a, UE stops intra-frequency and inter-frequency neighbour cell measurements when both criteria are fulfilled. 
· If network indicates option b, UE performs corresponding relaxed measurement according to which criteria is met. If both criteria are satisfied, it is left to UE implementation to choose one (either low mobility or not-at cell-edge) and perform the corresponding relaxed measurements.
· Option 3: (Qualcomm)
· Option b of RAN2’s LS is modified in the following way:
· UE can perform relaxation when I) either low mobility or not-at-cell-edge criterion is fulfilled and when II) both low mobility and not-at-cell-edge criteria get fulfilled. 
· Detailed relaxation behaviours in case I and II are governed by the relaxation mechanisms that are defined in RAN4.
· Option 4 (vivo) 
· If network is configured with both relaxation criteria with option a (“AND”), a UE shall follow the relaxation requirement corresponding to scenario #3 when both relaxation criteria have been fulfilled
· If network is configured with both relaxation criteria with option b (“OR”), a UE shall follow either the relaxation requirement corresponding to scenario #1 when the relaxation criteria of scenario #1 is fulfilled; or the relaxation requirement corresponding to scenario #2 when the relaxation criteria of scenario #2 is fulfilled. When either relaxation criteria is fulfilled, a UE is not required to monitor the other relaxation criteria, i.e, under any circumstances, relaxation requirement corresponding to scenario #3 will not be used.  
· Recommended WF
· If network indicates option a,  
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
· If network indicates option b,
· the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
· the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.

Issue 2.2.1-6: RRM measurement relaxation threshold for inter-frequency measurement
· Option 1: Introduce carrier specific search thresholds for measurement relaxation (LGE , vivo, Nokia)
· Per-frequency carrier specific threshold for inter-frequency measurement should be considered to avoid UE mobility performance and system performance degradation during power saving operation. (LGE)
· RRM relaxation on different inter frequency layers could be treated separately. (vivo)
· Introduce carrier specific threshold for increased UE power saving opportunities. (Nokia)
· Option 2: RAN 4 to confirm that RRM measurement relaxation threshold is the same for all frequency layers. (MTK)
· Option 3: Up to RAN2’s decision (CATT, Ericsson, Qualcomm)
· RAN4 shall develop requirements for relaxation using carrier specific threshold only if the procedure is agreed in RAN2. (Ericsson)
· RAN2 should decide whether to introduce RRM measurement relaxation threshold for inter-frequency measurement. (Qualcomm)
· Recommended WF
· It is up to RAN2’s decision on whether to introduce RRM measurement relaxation threshold for inter-frequency measurement.

Issue 2.2.1-7: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, RRM measurement relaxation for inter-frequency layer with higher priority
· Option 1: (CATT, vivo, CMCC, MTK, Huawei)
· No relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority.
· Option 2: (Ericsson)
· RAN4 shall discuss whether higher priority carriers can be relaxed when UE has entered a relaxation mode while fulfilling the condition: Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
· Option 3: (Qualcomm)
· If one of the two relaxation criteria get fulfilled, no relaxation of the current measurement delay requirement is expected for inter-frequency/inter-RAT measurement with higher priority.
· If both two relaxation criteria get fulfilled, the relaxed requirement for the frequency layer/RAT of higher priority is same as those for the frequency layer of equal/lower priority.
· Option 4: (Nokia)
· Measurements of higher priority carriers shall not be relaxed. 
· Recommended WF
· To move forward, moderator would like to check whether option 1 can be acceptable.


Issue 2.2.1-8: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, RRM measurement relaxation for inter-frequency layer with higher priority
· Option 1: (CATT, vivo, CMCC, Ericsson, Qualcomm)
· The relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· Option 2: (OPPO, Huawei)
· Different relaxation for higher priority layer and equal/lower priority layer can be defined for RRM measurement relaxation.
· Option 3: (Nokia)
· Measurements of higher priority carriers shall not be relaxed. 
· Recommended WF
· To move forward, moderator would like to check whether option 1 can be acceptable. 

Issue 2.2.1-9: Requirement of transition period between scenarios.
· Option 1: (CATT)
· When the intra/inter-frequency measurement transitions between any of two scenarios during one cell-reselection or measurement period, the cell re-selection or measurement requirements shall be the maximum of corresponding to the first mode before transition and the second mode after transition.
· Option 2: (vivo)
· It is not necessary to define transition period when a UE transfers between scenario 1, 2 and 3.    
· If necessary, a transition period could be defined when a UE moves between RRM relaxation stage and normal stage; the transition period applies for the following cases: 1. transition between RRM relaxation caused by scenario 1 and normal RRM stage; 2 transition between RRM relaxation caused by scenario 2 and normal RRM stage; 3 transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.
· If the transition period requirements are defined, the principle could be: when switching from RRM normal stage to RRM relaxation stage, UE shall fulfill the requirements corresponding to RRM normal stage for N DRX cycles; when switching from RRM relaxation stage to RRM normal stage, UE shall use the requirements corresponding to RRM normal stage immediately.
· No transition period will be defined when a UE moves between RRM relaxation stage caused by option a of scenario 3 and RRM normal stage. 
· Option 3: (Ericsson)
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfill the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall fulfill the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· Option 4: Nokia:
· When the conditions for scenario 3 no longer are fulfilled the UE applies the stricter measurement requirements
· When the conditions for scenario are fulfilled it can be left for UE implementation if the UE apply measurement requirements for scenario 3 immediately

· Recommended WF
· Need more discussion 

Issue 2.2.1-10: RRM measurement relaxation by reducing the number of frequency layer to be measured
· Option 1: Do not introduce RRM measurement relaxation by reducing the number of frequency layer to be measured. (CATT, OPPO, Huawei)
· Option 2: It is proposed that UE only measure one carrier in each band in order to reduce the number of frequency layers to be measured. (CMCC)
· Option 3: Introduce RRM measurement relaxation by reducing the number of frequency layer to be measured. (Nokia)
· Recommended WF
· Double confirm the agreement in RAN4#94-e meeting:
· No consensus to introduce the RRM measurement relaxation by reducing the number of frequency layer. 

Issue 2.2.1-11: Triggering RRM relaxation mode
· Proposal by vivo: How frequently a UE to judge whether enters/leaves RRM relaxed mode needs further investigation.
· Recommended WF
· This is the new issue raised in this meeting. Companies are encouraged to identify whether it is necessary to specify such requirement.

Issue 2.2.1-12: Threshold mismatch between not at cell edge condition and cell center condition
· Proposal by MTK: No RAN4 requirements are specified when the configured threshold of not at cell edge condition is no less than the configured threshold of cell center condition.
· Recommended WF
· Need more discussion

Issue 2.2.1-13:  whether to introduce idle mode measurement accuracy requirements
· Proposal by Nokia: RAN4 to introduce idle mode measurement accuracy requirements.
· Recommended WF
· Need more discussion, it is proposed to postpone to the performance part from moderator’s point of view.

EMR impact in power saving mode
Issue 2.2.2-1: EMR impact in power saving mode
· Option 1: Measurements on EMR carriers should not be relaxed if T331 is running. (CATT, LGE, OPPO, Nokia, Ericsson, Qualcomm)
· Option 3: EMR frequency layer shall be relaxed. (vivo, Huawei, MediaTek)
· RRM relaxation should apply for EMR frequency layer, for the scenario 1, 2 and option b of scenario 3. For option a of scenario 3 of UE power saving, the impact on EMR needs further investigation. (vivo)
· In scenario #1 and #2, the measurement result derived from relaxation measurement can still be applied in EMR; In scenario #3, when UE is configured with EMR, UE will perform relaxation measurements. (Huawei)
· For UE who supports both the IDLE mode RRM relaxation and EMR, UE shall also be allowed to relax the measurement period of the EMR carriers. (MediaTek)
· Recommended WF
· Need more discussion 

RRM impact due to cross-slot scheduling power saving technique
Issue 2.2.3-1: RRM impact due to cross-slot scheduling power saving technique
· Option 1: have RRM impact on DCI based delay requirement. (CATT, Qualcomm)
· Option 2: no RRM impact (Ericsson)
· Option 3: RAN1 will resolve the issue in RAN1 spec (Huawei)
· Recommended WF
· Need more discussion 
Companies views’ collection for 1st round 
Open issues 
Issue 2.2.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario)
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1. We suggest to apply 4 times relaxation

	 CATT
	Agree with the recommended WF, for low mobility scenario, we think a larger scaling factor can be applied, so we support 4 times relaxation.

	CMCC
	Agree with the recommended WF. Support to apply 2 times relaxation. The existing idle mode requirements already consider the power saving aspect and do not request UE to measure in each paging cycle. In order to avoid the impact on mobility and also makes the power saving feature more useful, we propose to apply 2 times relaxation.

	Huawei
	Support Option2, as network has different preference in different scenario, the flexible method is that the extension factor is configured by network.

	ZTE
	Support Option 2. Values can be 2, 4 and 6.

	Ericsson
	We support the recommended WF. For scenario#2 (not at cell-edge) we prefer relaxation by factor 2, but for scenario #1 (low mobility) we can accept 4.

	vivo
	Agree with the recommended WF. 
Regarding the value of the scaling factor, using a scaling factor at least 4 can guarantee that the most significant part of UE power saving is obtained based on our analysis on simulation results before. In addition as we pointed out a few times before even with a scaling factor 6 the impact on mobility performance is minimal based on IncMon experience.   


 
	Qualcomm
	We are OK to compromise with fixed value. 
However, the fixed value should be same for both scenario#1 and #2. This will allow us not to define any transition requirement between scenario #1 and #2. 
We propose to apply 4 times relaxation for both scenario #1 and #2.

	Intel
	We prefer option 2. There will be many types of UE in real network. Applying same scaling factor for all types of UE doesn’t make too much sense. Low cost stationary UE favors large scaling factor while it may not be suitable for normal UE.

	Nokia
	We support the recommended WF.
We can accept a fixed scaling of 4.

	OPPO
	Agree with the recommended WF. Different scaling factor can be defined for different scenarios.

	NEC
	Support Option 1. Values can be 4.



Issue 2.2.1-2: Scaling factor of measurement interval for scenario#2(Not in cell-edge scenario)
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1. We suggest to apply 4 times relaxation

	 CATT
	Agree with the recommended WF, for not in cell-edge scenario, UE may move with a relative high speed. We think a relative small scaling factor should be applied, so we support 2 times relaxation.

	CMCC
	Agree with the recommended WF. Support to apply the same value as scenario#1, i.e. 2 times.

	Huawei
	Similar view as the previous issue.

	ZTE
	Support Option 2. Values can be 2, 4 and 6.

	Ericsson
	We support the recommended WF. For scenario#2 (not at cell-edge) we prefer relaxation by factor 2, but for scenario #1 (low mobility) we can accept 4.

	vivo
	Agree with the recommended WF. Suggest to use 4, same reason as 2.2.1-1



	Qualcomm
	We are OK to compromise with fixed value. 
However, the fixed value should be same for both scenario#1 and #2. This will allow us not to define any transition requirement between scenario #1 and #2. 
We propose to apply 4 times relaxation for both scenario #1 and #2.

	Intel
	We prefer option 2. There will be many types of UE in real network. Applying same scaling factor for all types of UE doesn’t make too much sense. Low cost stationary UE favors large scaling factor while it may not be suitable for normal UE.

	Nokia
	We support the recommended WF.
We can accept a fixed scaling of 4.

	OPPO
	Similar view as issue 2.2.1-2.

	NEC
	Support option 1. Values can be 2, 4.



Issue 2.2.1-3: Scenarios for scaling factor apply on
	Company
	Comments

	MTK
	Agree with the Recommended WF.

	CMCC
	Agree with the recommended WF

	 CATT
	Agree with the recommended WF, it should be applied to Tdetect, Tevaluate, and Tmeasure.

	Huawei
	Agree with the recommend WF.

	ZTE
	Agree with the WF.

	Ericsson
	We support the recommended WF.

	vivo
	Agree with the recommended WF.



	Qualcomm
	We support the recommended WF.

	Intel 
	Agree with recommended WF.

	Nokia
	agree with the recommended WF

	OPPO
	Agree with the recommended WF.



Issue 2.2.1-4: The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario)
	Company
	Comments

	MTK
	Agree with Option 1. From UE perspective, current relaxation principles are already very complicated. We prefer not to introduce new parameter for power saving. Besides, minutes level time interval for scenarios #3 is too short for UE to save the power consumption. 

	CATT
	Agree with Option 1, similar view as MTK.

	CMCC
	OK with option 1

	Huawei
	Too long interval may impact UE mobility performance. In scenario 3 although UE speed is low, UE is still moving. Moreover in urban the cell radius is about 500m. UE may transmit to another scenario during one hour. 1 hour seems too long. We can accept a value larger than proposed option3, however the value shall be reasonable.

	ZTE
	Value lower than 1 hour, e.g. 30 minutes

	Ericsson
	We prefer to have the value configurable.



	Qualcomm
	We support option 1 and agree with MTK’s comments.

	Intel
	we prefer option 1.  

	Nokia
	It is not clear to us what this Issue is?
There are no relaxations on the serving cell measurements, and they follow existing serving cell measurements. Above have discussed the relaxation of other than serving cell measurements. It is our understanding that based on serving cell measurements UE evaluate the relaxation criteria – perhaps someone can explain?
This can be discussed further.

	CATT
	Reply to Nokia:
For LTE MTC/NB-IoT, the neighbor cell measurement time interval for LTE MTC/NB-IoT is defined as 24 hours. The related measurement rules are specified in 36.304:
When the UE is required to perform intra-frequency or inter-frequency measurement according to the measurement rules in sub-clause 5.2.4.2 or 5.2.4.2a, the UE may choose not to perform intra-frequency or inter-frequency measurements when:
-	The relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled for a period of TSearchDeltaP, and
-	Less than 24 hours have passed since measurements for cell reselection were last performed, and
-	The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after selecting or reselecting a new cell.
And the LS (R2-2002394) from RAN2 asked RAN4 if the similar parameter is needed for power saving.
1. FFS on RAN4 - if and what parameters we need (e.g. time interval for measurement relaxation since last measurement for cell reselection and the value range for the time interval)
 This issue is to discuss the time interval for measurement relaxation since last measurement for cell reselection in scenario #3. Hope this background information can explain Nokia’s concern.

	NEC
	Ok with option 1



Issue 2.2.1-5: When network configures the parameters of both low mobility and not-at-cell-edge criteria, UE measurement behaviour?
	Company
	Comments

	MTK
	Agree with the Recommended WF.

	Apple
	Agree with the recommended WF.

	 CATT
	Agree with the recommended WF.

	CMCC
	Agree with the recommended WF

	Huawei
	Agree with the recommend WF except the last bullet (i.e., if network indicates option b, the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.)
If both criteria are satisfied, we don’t think that UE shall stop measurement (scenario#3) in this case. Since network indicates option b to UE, it means that network expects relaxation measurement and expects the measurement results reported by UE. Otherwise network will indicate optiona to UE. So if both criteria are satisfied, UE can choose any one, it is up to UE implementation. 
Option 2 and option 4 have the similar view. 

	ZTE
	Agree with the WF.

	Ericsson
	We agree to the recommended WF.

	Vivo
	RAN2’s LS is copied here for reference
· Option a: UE uses both low mobility criterion and not-at-cell-edge criteria, i.e. UE can perform relaxation only when both criteria are fulfilled. And detailed relaxation ehavior is up to RAN4 discussion and decision;
· Option b: UE uses either low mobility criterion or not-at cell-edge criterion (the selection can be left to UE implementation), i.e. UE can perform relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. And detailed relaxation behaviours are same as case that network only configures the criterion fulfilled (either low mobility or not-at-cell-edge criterion);
I. For option a we agree the suggestion in the recommended WF> 
II. For option b (“or”), we disagree with the WF. We think the intention of this option is to preclude the following option (similar with Huawei’s view):
the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.
               And we should clarify that only the following two actions may happen for option b when    network configures the parameters of both low mobility and not-at-cell-edge criteria 
1. the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.



	Qualcomm
	We think that the recommended WF is trying to capture the essence of option 3. Hence, we support the recommended WF. 
It is really important for the UE to be able to stop the measurement in option b when both relaxation criteria are fulfilled. Otherwise, UE will lose the opportunity to achieve sufficient amount of power saving when option b is configured.

	Intel
	We support recommended WF. We don’t think it is problematic since it is still under network control.

	Nokia
	Assuming that the proposed WF is basically reflecting the RAN2 LS message (which is how we see it) we support the recommended WF. Hence, RAN4 follow the rules decided by RAN2.

	OPPO
	OK with recommended WF.

	NEC
	Agree with recommended WF



Issue 2.2.1-6: RRM measurement relaxation threshold for inter-frequency measurement
	Company
	Comments

	MTK
	Agree with the Recommended WF.

	Apple
	Agree with option 3

	LG
	We provided the impact on UE mobility performance and system performance by measurement relaxation method (longer interval or no measurement) in our contribution. RAN4 needs to inform RAN2 these impacts. 
RAN4 should send LS to RAN2 in order to introduce per-frequency carrier specific threshold for inter-frequency measurement for power saving.

	 CATT
	Agree with the Recommended WF.
To LG, this issue was triggered in RAN2 and should be decided in RAN2. If RAN2 think it is necessary to involve RAN4 in this discussion. RAN2 should send LS to RAN4 to evaluate the impact, other than self-triggering the discussion in RAN4 and send LS to RAN2. RAN4 should focus on the discussion on RAN4 own issues. 

	CMCC
	Agree with the recommended WF

	LG
	For CATT’s comment;
In our understanding, no matter which WG raises an issue, RAN4 needs to discuss impact on UE mobility performance and others that could be caused by power saving. Based on our contribution, we observe UE mobility performance and system performance could be degraded by current agreed measurement relaxation method, so we propose one of the simplest approaches which is to send LS to RAN2 in order to introduce per-frequency carrier specific threshold for inter-frequency since RAN2 is discussing this approach now. 

	CATT
	To LG:
In my understanding, RAN4 only focus on the measurement relaxation method and corresponding requirement when the measurement relaxation criteria are fulfilled. How to configure (carrier specific threshold or global threshold) the criteria is totally up to RAN’2 decision. We think it is not a appropriate to “help” RAN2 to make the decision without any incoming LS on this issue.

	LG
	To CATT;
As CATT mentioned, RAN4 focus on the measurement relaxation methods and corresponding requirements. Also these methods should be specified based on minimal mobility performance impacts. However, current agreed measurement relaxation methods could cause UE mobility performance and system performance degradation based on the observations in our contribution. Our proposal is not to define a new method in RAN4 to resolve these performance degradation since RAN4 work is to define measurement relaxation method and requirement as CATT mentioned. However,  I think that the analysis of mobility performance and system performance is RAN4 work, so RAN4 needs to send LS to RAN2 in order to resolve the issues rather than waiting LS from RAN2. 

	Huawei
	Agree with the recommended WF.

	ZTE
	Support Option 1.

	Ericsson
	We agree to the recommended WF.

	Vivo
	Support option 1



	Qualcomm
	We agree with the recommended WF.

	Nokia
	Seems no consensus among companies and 3 in each camp.
We believe this needs more discussion. Our understanding is that if UE is not configured with any of the existing SnonIntraSearch thresholds the UE will have to measure configured carriers with relaxed performance, but they have to be measured (opposite if search thresholds are used). However, search thresholds. There is a clear difference between these cases. Hence, there is a benefit in additionally reduce the number of inter-frequency/RAT carriers (frequency layers) to be measured in the case where the UE fulfils one of the relaxation criteria e.g. low mobility condition or not at cell edge. Reducing the number frequency layers to be measured in this case will further reduce the UE measurement burden and reduce the UE power consumption e.g. if carriers in FR2 need not to be measured

	OPPO
	Agree with the recommended WF.

	NEC
	Agree with recommended WF



Issue 2.2.1-7: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, RRM measurement relaxation for inter-frequency layer with higher priority
	Company
	Comments

	MTK
	Agree with the Recommended WF.

	Apple
	Support option 1.

	LG
	We support option 1.

	 CATT
	Support option 1.

	CMCC
	Agree with option 1

	Huawei
	Option 1

	ZTE
	Option 1

	Ericsson
	We can compromise to option 3.  

	vivo
	Ok with option 1



	Qualcomm
	We are OK to support the recommended WF with the following modification. Because inter-RAT measurement needs to be considered in the same way as inter-frequency measurement.

“No relaxation of the current measurement delay requirement is expected for inter-frequency/inter-RAT measurement with higher priority.”

However, following need to be clarified, as well, for us to support the recommended WF. We request the moderator to add these as notes in the agreement.
I) Issue 2.2.1-7 is only applicable for scenario 1 and 2.
II) UE can stop both low priority and high priority inter-freq/inter-RAT measurements in scenario 3.

	Intel
	OK with recommended WF

	Nokia
	We assume this is related to when both the SnonIntraSearch thresholds are configured AND the UE power saving is configured.
Assuming option 1 is essentially the same as option 4 we can in principle support the recommended WF. It is not clear what the word ‘expected’ means and we propose to remove it. I.e. keep existing behavior.

	OPPO
	Agree with the recommended WF.

	NEC
	Ok with option 1



Issue 2.2.1-8: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, RRM measurement relaxation for inter-frequency layer with higher priority
	Company
	Comments

	MTK
	Agree with the Recommended WF and support on Option 1. 

	Apple
	Support option 1.

	LG
	We support option 1.

	 CATT
	Agree with the Recommended WF and support on Option 1.

	CMCC
	Agree with option 1

	Huawei
	Option 2

	ZTE
	Option 3

	Ericsson
	We agree to the recommended WF.

	vivo
	Ok with option 1



	Qualcomm
	We support option 1 with the following modification:

“The relaxed requirement for the frequency layer/RAT of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.”


	Intel
	Support option 1.

	Nokia
	We have concerns with the recommended WF as argued in our paper. 
Higher priority carriers are anyway already measured in a quite relaxed manner (once per 60seconds and measurement can be stopped if they do not lead to reselection).
One option is to let the network control the behavior and reply this to RAN2. To move forward.

	OPPO
	Prefer option 2.

	NEC
	OK with option 1



Issue 2.2.1-9: Requirement of transition period between scenarios.
	Company
	Comments

	MTK
	We would like to clarify the meaning of the option 1. Does it mean that UE always follow the loosest requirement when UE transfers between different scenarios? If yes, then we can support option 1. (UE might transfer among 3 states during certain period of time. This is not captured in the original description)

	Apple
	agree with option 1. 

	 CATT
	Support option1.
To reply MTK’s question, yes, UE should follow the loosest requirement when UE transfers between different scenarios. UE may transfer among 4 states (legacy mode, low mobility mode, not-in-cell-edge mode and low mobility and not-in-cell-edge mode).

	ZTE
	Option 3a: It does not have to be NR DRX cycles. The duration can be FFS.

	Ericsson
	It is important to note there is significant difference in the measurement requirements at least between scenario #3 and scenario#1/#2. The consequences of having been measuring periodically for some time and then to suddenly stop all measurements should be taken into account. There is reason for scenario change. For example, it could depend on the UE mobility or geographical location. This is a big change and should be done very carefully in order to not degrade the performance of other procedures that depend on these measurements. Therefore we support option 3. It is also noted that similar transition requirements were introduced in LTE where the same relaxation method was used. 
On the high-level our view is similar to that of Vivo. 
We can agree to ZTE to keep the duration FFS. 


	Vivo
	Support option 2. We think it is not necessary to define the transition period requirements between different scenarios.



	Qualcomm
	We see some merits in both option 2 and option 3. We combine these two options in the following:


· When switching from scenario #1 or #2 to scenario #3, the UE shall ulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall ulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode, the UE shall ulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.


	Intel 
	We prefer option 1. But we need to think more about the case where UE switches from scenario #3 to #1 or #2.

	Ericsson
	We can agree to the option proposed by Qualcomm where the option 2 and option 3 are combined as follows:
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall fulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode, the UE shall fulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.


	Nokia
	Our initial proposal and thinking are that when UE switches to a state with stricter measurement requirements these shall be applied from the time of switching.
This seems to be well aligned with what is also proposed by Ericsson and Qualcomm – including more details.
We can support the proposal by Qualcomm.

	NEC
	We can support option proposed by Qualcomm by combining option 2 and 3.



Issue 2.2.1-10: RRM measurement relaxation by reducing the number of frequency layer to be measured
	Company
	Comments

	MTK
	Support option 1. 

	Apple
	agree with option 1.

	CATT
	Agree with the recommended WF.

	CMCC
	Support option 2. There are comments that reducing the number of frequency layers are not beneficial for power saving. However, since the measurement interval will be relaxed by certain times, reducing the number of frequency layers for UE power saving will bring benefits from mobility performance. Our proposal is to only measure 1 frequency for each band, since most likely the frequencies from the same bands are co-located and have the similar measurement results. This will make the power saving feature more useful and has less impact on mobility.

	Huawei
	Support option 1. We understand the motivation of option2. However we are afraid of the mobility robust.

	Ericsson
	We agree with the recommended WF.



	Qualcomm
	Agree with the recommended WF.

	Intel 
	Support the recommended WF.

	Nokia
	To move forward we can accept not pursuing this UE power saving option further. This is linked to Issue 2.2.1-6

	OPPO
	Support option 1.

	NEC
	Support option 1



Issue 2.2.1-11: Triggering RRM relaxation mode
	Company
	Comments

	MTK
	This is the new issue raised in this meeting, we need time to evaluate it.

	 CATT
	We don’t think it is an issue, for legacy requirement, UE is measured on serving cell at least once every M1*N1 DRX cycle, and we don’t see any “ping-pong” issue. For power saving mode, we don’t think it is necessary to extend the measurement rate, since serving cell is not allowed to be relaxed. 

	CMCC
	Serving cell evaluation for power saving can be the same as normal UE. If the quality of serving cell has a large variation, it means that UE is not in low mobility. In general, we don’t think this is an issue, more justification is needed 

	ZTE
	The Issue is not clear to us

	Ericsson
	We have similar comment as MTK, i.e. more time is needed to evaluate this. 

	vivo
	As we mentioned in our contribution now we have:  1.The criteria on how to judge whether to enter RRM measurement relaxation or not; 2. The corresponding performance requirements to follow when enters into RRM measurement relaxation stage. However when to check the criteria are satisfied or not has not been widely discussed.
Currently the serving cell is measured at least once every M1*N1 DRX cycle, however the comparison rate (the time a UE to check the power saving criteria) and the serving cell measurement rate is not necessary to be same. We agree that the serving cell related measurements are not allowed to be relaxed under this WI, however this does not mean that a UE has to check the relaxation criteria per every M1*N1 DRX cycle, for example,  a UE can check the relaxation criteria less frequently than M1*N1 DRX cycle.  
It is suggested to have further investigation on this issue.




	Qualcomm
	Same comment as MTK. We can come back to this issue in the next meeting.

	Nokia
	This is good question to raise. Our understanding would be that as the serving cell measurement are not relaxed the evaluation would be done frequently. 
This is also the reason we have raised the issue of UE measurement accuracy as this will also impact the evaluation of the state and whether the UE enters wrong state due to inaccurate measurements.



Issue 2.2.1-12: Threshold mismatch between not at cell edge condition and cell center condition
	Company
	Comments

	MTK
	UE behavior has ambiguity when threshold of not at cell edge condition is configured with a value no less than threshold of cell center condition. We suggest to preclude this case in RAN4 spec. (For example, for a high priority inter-frequency, when the cell center condition is fulfilled, UE should conduct the normal measurement. However, if threshold of not at cell edge condition is larger than that of the cell center condition, the not at cell edge condition might also be fulfilled at the same time, and it implies that UE can be allowed to measure with extended measurement interval.)

	Apple 
	No requirement is needed, if “not at cell edge” is higher than s-IntraSearchP and UE meets “not at cell edge” condition, that means UE will not do intra-freq measurement, and therefore no power saving requirement is needed in this case. But for inter-freq measurements it will depends on s-nonIntraSearchP as defined in issue 2.2.1-7/8.

	 CATT
	we are fine to not have requirement for this case.

	CMCC
	Don’t think we need to preclude the case when threshold of not at cell edge condition is configured with a value no less than threshold of cell center condition. Agree with apple’s comments, if both “not at cell edge” and “cell center” condition is fulfilled, UE will not do the measurement, so no power saving requirements is needed.

	ZTE
	We don’t see the connection between the two scenarios.

	Ericsson
	In our view, the principle for the relaxation of the higher priority carriers shall follow (whatever is agreed for the higher priority carriers. We also see that this is connected to the option 2 in Issue 2.2.1-7. 

	Vivo
	We understand MTK’s intention. However it is not necessary to preclude this case in RAN4 spec, some clarifications (like suggested by Apple and in MTK’s contribution) are enough to handle this case.  



	Qualcomm
	We are fine not to have requirements in this scenario.

	Intel
	Agree with Apple. Whether inter-frequency measurement is still needed depends on outcome of previous issues.

	Nokia
	agree with the WF.



Issue 2.2.1-13:  whether to introduce idle mode measurement accuracy requirements
	Company
	Comments

	MTK
	Agree with the Recommended WF. It can be discussed in performance part.

	Apple
	Disagree to introduce IDLE accuracy for power saving feature, we don’t have that for legacy scenario, why we need that for power saving mode?

	LG
	No need to introduce idle mode measurement accuracy requirements. 

	CATT
	Similar view as Apple, no need to introduce idle mode measurement accuracy requirements. It can be discussed in performance part.

	Huawei
	No need. In legacy idle mode, there is no explicit accuracy requirement. The measurement accuracy in idle mode is the same as connected mode, and it is implicitly verified in the test that UE reselect to another cell in different TAU. Following this rule, there is no need to introduce idle mode measurement accuracy for power saving.

	ZTE
	No need since there is no report of the measurement results.

	Vivo
	We agree “no need to introduce idle mode accuracy requirement for power saving feature”.



	Qualcomm
	Same comment as LG. No need to introduce idle mode measurement accuracy requirement.

	Intel
	We don’t think accuracy requirement is needed for idle mode.

	Nokia
	The current serving cell measurements for idle mode is quite relaxed. From network perspective this leaves a lot of uncertainty related to how to set the parameters for UE power saving. E.g. not at cell edge threshold. The larger margin (measurement inaccuracy) the more conservative the setting would have to be. This would then reduce the potential gain from UE power saving.



Issue 2.2.2-1: EMR impact in power saving mode
	Company
	Comments

	MTK
	We prefer option 3. Adopting different requirements for EMR and re-selection will be too complicated for UE measurement scheduling in IDLE/INACTIVE mode. 

	Apple
	Support option1.

	LG
	We support Option 1.
EMR is for quick and efficient setup of CA and MR-DC for the specific frequency configured by Network. So the measurement on EMR carrier should not be relaxed, and it is UE implementation after T331 is expired. 

	 CATT
	Support option1.

	CMCC
	Support option 1

	Huawei
	Support option 3. EMR is not an urgent functionality. The intention of EMR is to fasten the CA/DC setup when UE enters to connected mode. It just likes best-effort. The power saving is more imp
-For scenario #1 and #2, the measurement result derived from relaxation measurement on the carriers indicated by EMR configuration can be applied in EMR. 
-In scenario #3, UE may stop the eighbor cell measurements when UE is in power saving mode. However if the UE was configured with EMR configuration in RRC release, UE may need to establish CA or DC due to service load. UE needs to perform relaxation measurement, otherwise UE has no information about the eighbor cell measurement results.

	ZTE
	Support option 1

	Ericsson
	Support option 1.

	Vivo
	Agree with option 3.  In addition we understand this issue will be discussed at RAN2 this meeting, the corresponding criteria discussion is more suitable for RAN2’s scope.



	Qualcomm
	Support option 1.

	Intel
	Support option 1.

	Nokia
	Support option 1

	OPPO
	Support option 1.

	NEC
	Support option 1



Issue 2.2.3-1: RRM impact due to cross-slot scheduling power saving technique
	Company
	Comments

	MTK
	Support option 3. RAN1 is currently discussing this issue. We can wait for RAN1’s conclusion. 

	 CATT
	We can compromise to option 3, RAN1 will address this issue and no RRM impact in RAN4.

	Huawei
	RAN1 will resolve the issue in RAN1 spec and they are doing so.

	ZTE
	Wait for RAN1 conclusion.

	Ericsson
	We support option 2. What is the implication of option 3? Does it mean there is an impact, but it is left to RAN1 to solve? Option 3 needs clarification. 

	Vivo
	We agree with the observation from CATT and Huawei (option 3), basically to our understanding RAN1 is discussing this issue right now.



	Qualcomm
	Support option 1. 

	Intel
	At least we can wait for RAN1 conclusion and further check if any RRM impact.

	Nokia
	Support option 2.

	OPPO
	Wait for RAN1 conclusion.

	NEC
	We support option 2



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:


Issue 2.2.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario)
	
	Status summary 

	Issue 2.2.1-1
	9 companies support to define fixed value for scaling factor.
3 companies support to define configurable value for scaling factor.
This issue will have impact on RAN2’s signaling design, hence, the tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
The fixed value will be defined for the scaling factor of measurement interval for scenarios#1 (low mobility scenario).
Recommendations for 2nd round:
If the tentative agreement is agreeable, companies provide views on the value of scaling factor for scenarios#1, e.g. 2, 4 and 6. Otherwise, companies continue to discuss whether the fixed value or configurable value can be defined for scaling factor.



Issue 2.2.1-2: Scaling factor of measurement interval for scenario#2(Not in cell-edge scenario)
	
	Status summary 

	Issue 2.2.1-2
	9 companies support to define fixed value for scaling factor
3 companies support to define configurable value for scaling factor
This issue will have impact on RAN2’s signaling design, hence, the tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
The fixed value will be defined for the scaling factor of measurement interval for scenarios#2 (Not in cell-edge scenario).
Recommendations for 2nd round:
If the tentative agreement is agreeable, companies provide views on the value of scaling factor for scenarios#2. Otherwise, companies continue to discuss whether the fixed value or configurable value can be defined for scaling factor.



Issue 2.2.1-3: Scenarios for scaling factor apply on
	
	Status summary 

	Issue 2.2.1-3
	All the companies (11 companies) agree that the scaling factor of RRM measurement relaxation with longer intervals should apply to Tdetect, Tevaluate, and Tmeasure.
Tentative agreements:
The scaling factor of RRM measurement relaxation with longer intervals shall apply to Tdetect, Tevaluate, and Tmeasure.
Recommendations for 2nd round:
Capture the tentative agreement in the WF.



Issue 2.2.1-4: The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario)
	
	Status summary 

	Issue 2.2.1-4
	6 companies support to defined as 1 hour (option 1)
2 companies prefer lower than 1 hour
1 company prefer to have configurable value
This issue will have impact on RAN2’s signaling design, hence, the tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
[1] hour is defined as the time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario).
[bookmark: _GoBack]Note: The time interval is the maximum wake up interval for how often the UE at least shall perform intra-frequency, inter-frequency and inter-RAT measurements for cell reselection and evaluate cell reselection criteria.
Recommendations for 2nd round:
Double confirm whether 1 hour is a reasonable value or not.



Issue 2.2.1-5: When network configures the parameters of both low mobility and not-at-cell-edge criteria, UE measurement behaviour?
	
	Status summary 

	Issue 2.2.1-5
	Recommended WF in first round discussion:
· If network indicates option a,  
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
· If network indicates option b,
· the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
· the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.
10 companies agree with the recommended WF
2 companies agree with the recommended WF, except the following sub-bullet for option b:
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled.
Tentative agreements:
· If network indicates option a,  
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
· If network indicates option b,
· the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
· the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.
Recommendations for 2nd round:
Companies can provide further comments on the following issue:
if network indicates option b, whether the relaxation method corresponding to scenario #3 can be used or not when both relaxation criteria have been fulfilled?



Issue 2.2.1-6: RRM measurement relaxation threshold for inter-frequency measurement
	
	Status summary 

	Issue 2.2.1-6
	Recommended WF in first round discussion:
It is up to RAN2’s decision on whether to introduce RRM measurement relaxation threshold for inter-frequency measurement.
9 companies agree with the recommended WF
4 companies agree to introduce carrier specific search threshold for measurement relaxation
Tentative agreements:
Need more discussion, companies are encouraged to provide views on whether to introduce carrier specific threshold for inter-frequency measurement relaxation.
Recommendations for 2nd round:
Companies are encouraged to provide views on whether to introduce carrier specific threshold for inter-frequency measurement relaxation.



Issue 2.2.1-7: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, RRM measurement relaxation for inter-frequency layer with higher priority
	
	Status summary 

	Issue 2.2.1-7
	13 companies agree that no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority
1 companies support the following bullets:
· If one of the two relaxation criteria get fulfilled, no relaxation of the current measurement delay requirement is expected for inter-frequency/inter-RAT measurement with higher priority.
· If both two relaxation criteria get fulfilled, the relaxed requirement for the frequency layer/RAT of higher priority is same as those for the frequency layer of equal/lower priority.
This issue will have impact on RAN2’s work, the tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, no relaxation of the current measurement delay requirement is allowed for inter-frequency measurement with higher priority.
FFS on the tentative agreement can apply to inter-RAT measurement with higher priority.
FFS on the following notes for the tentative agreement:
· The tentative agreement is only applicable for scenario 1 and 2.
· UE can stop both low priority and high priority inter-freq/inter-RAT measurements in scenario 3.
Recommendations for 2nd round:
FFS on the tentative agreement can apply to inter-RAT measurement with higher priority.
FFS on the following notes for the tentative agreement:
· The tentative agreement is only applicable for scenario 1 and 2.
· UE can stop both low priority and high priority inter-freq/inter-RAT measurements in scenario 3.



Issue 2.2.1-8: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, RRM measurement relaxation for inter-frequency layer with higher priority
	
	Status summary 

	Issue 2.2.1-8
	8 companies agree that the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority. (Option1)
2 companies support that different relaxation for higher priority layer and equal/lower priority layer can be defined for RRM measurement relaxation. (Option 2)
2 companies support that measurements of higher priority carriers shall not be relaxed. (Option 3)
This issue will have impact on RAN2’s work, the tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
FFS on the tentative agreement can apply to inter-RAT measurement with equal/lower priority.
Recommendations for 2nd round:
· FFS on the tentative agreement can apply to inter-RAT measurement with equal/lower priority.
· Companies supporting option 2 or option 3 can provide further analysis on option 2 or option 3.



Issue 2.2.1-9: Requirement of transition period between scenarios.
	
	Status summary 

	Issue 2.2.1-9
	4 companies support option1
4 companies support the combine of option 2 and option 3 
1 companies support option 2
Tentative agreements:
Need more discussion, companies are encouraged to provide views on option 1 and the combine of option 2 and option 3.
Recommendations for 2nd round:
Companies are encouraged to provide views on option 1 and the combine of option 2 and option 3 for transition period requirement.
Option 1:
· When the intra/inter-frequency measurement transitions between any of two scenarios during one cell-reselection or measurement period, the cell re-selection or measurement requirements shall be the maximum of corresponding to the first mode before transition and the second mode after transition.
The combine of option 2 and option 3
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the requirements corresponding to scenario #1 or #2 for N DRX cycles and thereafter switch to requirements corresponding to scenario #3
· When switching from scenario #3 to scenario #1 or #2, the UE shall fulfil the requirements corresponding to scenario #1 or #2 upon fulfilling the switching criteria. 
· When switching from normal mode to scenario #1/#2/#3, the UE shall fulfil the requirements corresponding to normal mode for N DRX cycles and thereafter switch to requirements corresponding to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode, the UE shall fulfil the requirements corresponding to normal mode upon fulfilling the switching criteria.



Issue 2.2.1-10: RRM measurement relaxation by reducing the number of frequency layer to be measured
	
	Status summary 

	Issue 2.2.1-10
	Agreement in RAN4#94e meeting:
· RRM measurement relaxation by reducing the number of frequency layer to be measured
· No consensus to introduce the RRM measurement relaxation by reducing the number of frequency layer in RAN4 94e. 
· Interested companies are encouraged to provide analysis on achievable power saving from reducing number of frequency layers for intra/inter-frequency measurements in RAN4 94bis
10 companies support that not introduce the RRM measurement relaxation by reducing the number of frequency layer. (Option1)
1 companies support that UE only measure one carrier in each band in order to reduce the number of frequency layers to be measured. (Option 2)
The tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
No consensus to introduce the RRM measurement relaxation by reducing the number of frequency layer.
Recommendations for 2nd round:
Capture the tentative agreement in WF if the tentative agreement is agreeable.



Issue 2.2.1-11: Triggering RRM relaxation mode
	
	Status summary 

	Issue 2.2.1-11
	5 companies need more time to evaluate this issue.
2 companies think it is not an issue.
1 companies support to relax the comparison rate (less than per M1*N1 DRX cycle)
This is a new issue raised in this meeting, more discussion is needed.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on this issue. More time is needed for companies to look into this issue.



Issue 2.2.1-12: Threshold mismatch between not at cell edge condition and cell center condition
	
	Status summary 

	Issue 2.2.1-12
	5 companies gave the comments to support not have requirement for this scenario.
2 companies think it depends on the outcome of other issues.
1 company think it is not necessary to preclude this case in RAN4 spec.
1 company think there is no connection between the two scenarios.
This is a new issue raised in this meeting, more discussion is needed.
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on whether the requirement is needed or not for this case.



Issue 2.2.1-13:  whether to introduce idle mode measurement accuracy requirements
	
	Status summary 

	Issue 2.2.1-13
	9 companies agree not to introduce idle mode measurement accuracy requirements.
1 company propose to introduce idle mode measurement accuracy requirements.
Tentative agreements:
No need to introduce idle mode measurement accuracy requirements.
Recommendations for 2nd round:
Capture the tentative agreement in WF if the tentative agreement is agreeable.



Issue 2.2.2-1: EMR impact in power saving mode
	
	Status summary 

	Issue 2.2.2-1
	11 companies support that measurements on EMR carriers should not be relaxed if T331 is running. (Option 1)
3 companies support that measurement on EMR frequency layer shall be relaxed. (Option 2)
This issue will have impact on RAN2’s work, hence, the tentative agreements are made according to the majority view from companies from moderator point of view.
Tentative agreements:
Measurements on EMR carriers should not be relaxed if T331 is running.
Recommendations for 2nd round:
Companies can further check if the tentative agreement is agreeable or not.



Issue 2.2.3-1: RRM impact due to cross-slot scheduling power saving technique
	
	Status summary 

	Issue 2.2.3-1
	7 companies support to wait for RAN1’s conclusion. (Option 3)
1 company support that there are RRM impact on DCI based delay requirement. (Option 1)
3 company support that no RRM impact. (Option 2)
Tentative agreements:
Wait for RAN1’s conclusion and further check if any RRM impact.
Recommendations for 2nd round:
Check RAN1’s conclusion and further check if any RRM impact.




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

	#1
	WF on RRM measurement relaxation for Power Saving
	CATT





	#2
	Reply LS to RAN2 on RRM measurement relaxation in power saving
(The original LS (R4-2004289) should be revised)
	Huawei



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

	XXX
R4-2003252
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
It is recommended to be revised to capture the agreement in this meeting.



Discussion on 2nd round (if applicable)

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

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




Topic #2: Maintenance for MIMO layer adaption
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004061
	Vivo, CATT
	Revise “maxMIMO-Layers” to “maxMIMO-Layers-r16” according to latest 38.331.



Open issues summary
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2004061
	vivo: the intention of this CR is to align the name of IE. We think it is at agreeable at this stage. 

	
	

	
	




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.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



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

	#1
	
	





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

	XXX
R4-2004061
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
It should be agreeable.



Discussion on 2nd round (if applicable)

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

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



