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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
· 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

	R4-2006198
	Apple
	Proposal 1: The same scaling factor for measurement interval shall be used for scenario#1 and scenario#2, which is 4 times.
Proposal 2: If network indicates option b, the relaxation method corresponding to scenario #3 shall apply when both relaxation criteria have been fulfilled.
Proposal 3: the measurement relaxation method for higher priority carriers or equal/lower priority carriers applies to inter-RAT carrier with higher priority or equal/lower priority.

Proposal 4: we propose a new option 4 for transition period requirement:
• When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the 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 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.

Proposal 5: The evaluation of RRM relaxation criteria can be as often as every legacy serving cell measurement period.
Proposal 6: 
RAN4 not specify intra-frequency requirement when the threshold configured for not-at-cell-edge condition is higher than that for cell center condition of “SIntraSearchP” or “SIntraSearchQ”.
RAN4 not specify inter-frequency requirement when the threshold configured for not-at-cell-edge condition is higher than that for cell center condition of “SnonIntraSearchP” or “SnonIntraSearchQ”.
Proposal 7: Measurements on EMR carriers should not be relaxed if T331 is running.
Proposal 8: No need to introduce carrier specific threshold for inter-frequency measurement relaxation.

	R4-2006219
	CATT
	Proposal 1: It is proposed to define the same value (4 times) of measurement interval for scenario #1 and scenarios #2.
Proposal 2: When the intra/inter-frequency measurement transitions from scenario #1 or #2 to scenario #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
Proposal 3: When the intra/inter-frequency measurement transitions from normal mode to scenario #1 or #2 or #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
Proposal 4: The relaxed measurement rules for inter-frequency carriers with higher priority or equal/lower priority can be applied to inter-RAT measurement with higher priority or equal/lower priority respectively.
Proposal 5: RRM measurement relaxation is not applied on EMR frequency layer when the timer T331 is running for EMR measurement purpose.
Proposal 6: The evaluation rate for measurement relaxation mode triggering shall be the same as current evaluation rate defined in 38.133.
Proposal 7: If both not at cell edge condition and cell center condition (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ) are fulfilled, no requirement shall be applied.
Proposal 8: RAN4 follows the RAN2’s conclusion on measurement relaxation threshold configuration for inter-frequency measurement, and no need to have further discussion in RAN4.

	R4-2006220
	CATT
	Introduce RRM measurement relaxation requirement in RRC_idle state.

	R4-2006221
	CATT
	Introduce minimum requirement at transition between normal mode and relaxed mode in power saving.

	R4-2006516
	vivo
	Observation 1: There is no transition period defined in the current RAN4 specifications when a UE transfers from normal measurement stage to no measurement stage and vice versa
Observation 2: When a UE transfers from a tight requirement stage to a loose requirement stage, actually there is no exactly deadline on when that UE should apply the corresponding loose requirement. On the other hand, when a UE transfers from a loose stage to tight stage, it should follow the tight stage requirement immediately in order to satisfy performance requirement.
Observation 3: There is similarity between the question on the triggering RRM relaxation mode and the item 3, 4 of option 2 on how to define the transition period between normal mode and relax mode. 
Proposal 1: Use the same scaling factor for scenario 1 and 2, use 4 as the scaling factor. 
Proposal 2: If there is no consensus on proposal 1, we suggest to consider the value of scaling factor is DRX cycle length dependent. Again, same scaling factor is configured for scenario 1 and 2. 	
Proposal 3: If proposal 2 is acceptable, we suggest to use 4 for DRX cycle length 0.32s, 0.64s and 1.28s, use 2 for DRX cycle length 2.56s.
Proposal 4: UE will not consider scenario 3 performance relaxation when option b of scenario 3 is configured.
Proposal 5: no transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.
Proposal 6: It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
Proposal 7: 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 8: 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 9: RRM relaxation on different inter frequency layers could be treated separately. Alternatively, a separate threshold to handle inter-frequency scenario can be considered.
Proposal 10: support option 2 for the item EMR impact on UE power saving, i.e., measurements on EMR carriers shall be relaxed if T331 is running
Proposal 11: update on the measurement rules on the higher priority frequency layers in [12] to align with legacy design principles.
Proposal 12: if proposal 11 is acceptable, the measurement rules on the higher priority frequency layer in [12] is updated to:
- When Srxlev > SnonIntraSearchP  and Squal > SnonIntraSearchQ:
· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.
· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search, when criteria of low mobility and not in cell edge are both fulfilled.
- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 
· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· For scenario 3, i.e., when both relaxation criteria are fulfilled, the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7

Proposal 13: The triggering rate on whether enters RRM relaxed mode can be K times of serving cell measurement period where K≥1.

	R4-2006517
	vivo
	LS on RRM relaxation in UE power saving

	R4-2007440
	Vivo, CATT
	Revise “maxMIMO-Layers” to “maxMIMO-Layers-r16” according to latest 38.331.

	R4-2006695
	LGE
	Observation 1: The measurement relaxation applied to all inter-frequencies could cause UE mobility performance degradation. 
- Observation 2: when a UE is camping on the FR1 gNB and the conditions of low mobility and not-in cell edge are fulfilled, the UE does not measure FR2 frequency layer, so the UE loses the opportunity to reselect to FR2 network.
- Observation 3: when a UE is camping on the FR2 gNB and the conditions of low mobility and not-in cell edge are fulfilled, the UE does not measure any frequency layers, so it is a potential cause of impact on UE mobility performance since the UE could get out of FR2 cell coverage within 1 hour. 
- Observation 4: EMR operation could be affected by measurement relaxation.

Based on these observations, we propose
- Proposal 1: RAN4 should resolve the performance impact by measurement relaxation with one of the following alternatives: 
• Alt1: Ask RAN2 to introduce per-frequency layer threshold as RAN2 has discussed
• Alt2: Specify different measurement relaxation depending on which frequency range is camped for serving cell
- For UE camped on FR1
o Apply longer interval measurement relaxation for FR2 frequency layers if one of conditions for low mobility and not-in cell edge is fulfilled.
- For UE camped on FR2
o Apply longer interval measurement relaxation for all frequency layers if one of conditions for low mobility and not-in cell edge is fulfilled, or
o Apply 30min time interval for measurement relaxation if the conditions of low mobility and not-in cell edge are fulfilled.
- Proposal 2: EMR frequency shall not be relaxed if T331 is running.

	R4-2006698
	LGE
	LS on measurement relaxation for inter-frequency on power saving 

	R4-2006810
	CMCC
	Proposal 1: It is proposed to define 4 times scaling factor for scenario 1 and 2 times scaling factor for scenario 2.
Proposal 2: The same RRM measurement relaxation method for higher priority carriers or equal/lower priority carriers applies to inter-RAT carrier with higher priority or equal/lower priority. 
• When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ,  no relaxation of the current measurement delay requirement is expected for inter-RAT layer with higher priority. 
– The agreement is only applicable when condition of scenario 2 is fulfilled and condition of scenario 1 is not fulfilled or not configured. 
– UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3. 
• 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.
– The same scaling factor value of inter-frequency layer is applied to inter-RAT layer.
Proposal 3: It is proposed that the measurements on EMR carriers should not be relaxed if T331 is running. 

	R4-2006884
	MediaTek
	Proposal 1: RAN4 to adopt scaling factor 4 in both low mobility scenario and not at cell edge scenario to extend the RRM measurement intervals
Proposal 2: RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation
Proposal 3: Measurements on EMR carriers shall also be relaxed if T331 is running and power saving is also configured

	R4-2006993
	vivo
	Draft CR on IDLE state measurement relaxation for UE power saving

	R4-2007158
	Nokia
	Proposal 1: Clarify how the scaling factor is applied. 
Proposal 2: Scaling factor of measurement interval used for scenario#1 and scenario#2 is 2.
Proposal 3: RRM relaxation is not applied to high priority carriers.
Proposal 4: Measurements on EMR carriers shall not be relaxed while T331 is running.
Proposal 5: The UE uses the strictest requirements of the scenarios involved in the transition (option 2 in [1]).

	R4-2007345
	OPPO
	Proposal 1: For scenario#1 and scenario #2, define different fixed scaling factors for RRM measurements with longer intervals, and N1>N2 (N1 for scenario #1 and N2 for scenario #2).
Observation 1: If network indicates option a, the relaxation method corresponding to scenario #3 should apply when both relaxation criteria have been fulfilled. 
Proposal 2: If network indicates option b, the relaxation method corresponding to scenario #1 or #2 which is fulfilled earlier should apply when both relaxation criteria have been fulfilled.
Proposal 3: Support option 2 for transition period requirements.
Proposal 4: The measurement relaxation method for higher priority carriers or equal/lower priority carriers applies to inter-RAT carrier with higher priority or equal/lower priority.
Proposal 5: EMR frequency layer shall not be relaxed if T331 is running.
Proposal 6: Support option 1 leaving measurement relaxation threshold to RAN2.

	R4-2007495
	Qualcomm
	Observation 1:  Higher scaling factor allows UE to save more power. Also, the use of same scaling factor saves 3GPP from defining a transition period between scenario 1 and 2.
Observation 2: If measurement of inter-frequency layer is relaxed but the measurement of inter-RAT layer is not relaxed, UE will switch to a different RAT before evaluating other frequencies of NR. This is not desirable. 
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. 

Proposal 1: For both scenario #1 and #2, a same scaling factor of 4 is used.
Proposal 2: RAN2 should decide whether to introduce RRM measurement relaxation threshold for inter-frequency measurement.
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: The measurement relaxation method for higher priority carriers or equal/lower priority carriers applies to inter-RAT carrier with higher priority or equal/lower priority.
Proposal 5: Option b of RAN2’s LS is modified in the following way:
• 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
• RAN4 mentions this modified option b to RAN2 in its reply LS
Proposal 6: 
• Down select between option 2 and 3 of the last meeting to define transition period requirements.
 If option 3 is selected, use the 3rd and 4th sub-bullet of option 2 to define the transition requirements.
Proposal 7: UE judges to trigger RRM relaxation mode at the same rate as its serving cell evaluation. 
• No additional relaxation factor is needed.

	R4-2007728
	Huawei,
Hisilicon
	Proposal 1: The same scaling factor is used for scenario #1 and #2: 4 times.
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.

	R4-2007729
	Huawei,
Hisilicon
	Proposal 1: The evaluation of serving cell to trigger entering the RRM relaxation mode can reuse the existing evaluation period of serving cell in idle mode.
Proposal 2: In scenario #1 and #2, if timer T331 is running, the measurement on EMR carriers shall be relaxed.
Proposal 3: In scenario #3, when UE is configured with EMR, UE will perform relaxation measurements.
Proposal 4: The DCI based BWP switching delay requirements in RAN4 is not impacted by cross-slot scheduling.

	R4-2007730
	Huawei,
Hisilicon
	CR on measurement relaxation for power saving

	R4-2007892
	Ericsson
	• Proposal #1: Use scaling factor 4 for low mobility scenario and 2 for not-at cell edge scenario.
• Proposal #2: A UE which is configured with both relaxation methods and AND condition, shall apply the relaxation method and requirements corresponding to scenario #3 when both relaxation criteria are fulfilled.
• Proposal #3: 
o 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
o 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. 
o 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
o 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.
• Proposal #4: No impact on the serving cell evaluation periodicity due to evaluation the relaxation criteria.  
• Proposal #5: The UE is not allowed to enter any relaxed measurement modes if UE is configured with early measurement reporting (EMR) and T331 timer is running.
• Proposal #6: RAN4 shall develop requirements for relaxation using carrier specific threshold only if the procedure is agreed in RAN2. 
• Proposal #7: The measurement relaxation requirements for higher priority or equal/lower priority applies to inter-RAT measurements with higher priority or equal/lower priority.

	R4-2007893
	Ericsson
	CR on Measurement requirements for UEs under power saving mode



Open issues summary
RRM measurement relaxation
Issue 2.2.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario) and scenario#2 (Not-in-cell-edge scenario)
· Option 1: The same value (Apple, CATT, Vivo, MTK, Nokia, Qualcomm, Huawei)
· 2 times (Nokia)
· 4 times (Apple, CATT, Vivo, MTK, Qualcomm, Huawei)
· Option 2: Different value (CMCC, OPPO, Ericsson)
· 4 for low mobility scenario and 2 for not-at cell edge scenario (CMCC, Ericsson)
· N1>N2 (N1 for scenario #1 and N2 for scenario #2) (OPPO)
· Recommended WF
· Need more discussion. According to the majority view from companies, it is proposed the same value is defined for low mobility scenario and not-at cell edge scenario, and the scaling factor is 4.
Issue 2.2.1-2: 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??
· Option 1: Yes (Apple, Qualcomm, Ericsson)
· Option 2: No (vivo, OPPO, Huawei)
· Recommended WF
· Need more discussion.
Issue 2.2.1-3: Scenario to define transition period requirement
· Option 1: (vivo)
· No transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.
· It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
· 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: 
· transition between RRM relaxation caused by scenario 1 and normal RRM stage; 
· transition between RRM relaxation caused by scenario 2 and normal RRM stage;
· transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.
· Option 2: (Apple, CATT, Ericsson, Qualcomm, Nokia, OPPO)
· the transition period applies for the following cases:
· When switching from scenario #1 or #2 to scenario #3
· When switching from scenario #3 to scenario #1 or #2
· When switching from normal mode to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode

Issue 2.2.1-4: Transition period requirement
· Option 1 (Apple)
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the 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 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.
· Option 2: (CATT)
· When the intra/inter-frequency measurement transitions from scenario #1 or #2 to scenario #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· When the intra/inter-frequency measurement transitions from normal mode to scenario #1 or #2 or #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· Option 3: (vivo, Qualcomm)
· 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.
· Option 4: (Ericsson, Qualcomm, Nokia, OPPO)
· 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.
· Option 5: (MTK)
· RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation
· Recommended WF
· Companies are encouraged to provide views on these options.

Issue 2.2.1-5: Whether the measurement relaxation method for higher priority or equal/lower priority applies to inter-RAT measurement with higher priority or equal/lower priority? 
· Option 1: Yes (Apple, CATT, CMCC, OPPO, Qualcomm, Ericsson)
· Option 2: No
· Recommended WF
· Agree with option 1, the measurement relaxation method for higher priority or equal/lower priority applies to inter-RAT measurement with higher priority or equal/lower priority.

Issue 2.2.1-6: Whether to introduce carrier specific threshold for inter-frequency measurement relaxation.
· Option 1: It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation. (Apple, CATT, OPPO, Ericsson, Qualcomm)
· Option 2: Introduce carrier specific search thresholds for measurement relaxation. (LGE, vivo)
· RAN4 should resolve the performance impact by measurement relaxation with one of the following alternatives: (LGE)
· Alt1: Ask RAN2 to introduce per-frequency layer threshold as RAN2 has discussed
· Alt2: Specify different measurement relaxation depending on which frequency range is camped for serving cell
· For UE camped on FR1
· Apply longer interval measurement relaxation for FR2 frequency layers if one of conditions for low mobility and not-in cell edge is fulfilled.
· For UE camped on FR2
· Apply longer interval measurement relaxation for all frequency layers if one of conditions for low mobility and not-in cell edge is fulfilled, or
· Apply 30min time interval for measurement relaxation if the conditions of low mobility and not-in cell edge are fulfilled.
· Recommended WF
· This issue has been discussed for several meetings, and companies’ view has not changed. As the moderator, it is proposed to agree with option 1.

Issue 2.2.1-7: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, whether UE can stop measurement on higher priority inter-frequency/inter-RAT layers, when criteria of low mobility and not in cell edge are both fulfilled.
· Option 1: Yes, agreed in RAN4#94-ebis meeting.
· Option 2: (vivo)
· No, UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search, when criteria of low mobility and not in cell edge are both fulfilled.
· Recommended WF
· Companies are encouraged to provide views on this issue.

Issue 2.2.1-8: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and criteria of low mobility is fulfilled, what’s UE measurement behaviour?
· Option 1: UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search.
· Option 2: UE enters measurement relaxation mode
· Recommended WF
· For this case, UE measurement behaviors need to be clarified. Companies are encouraged to provide views on this issue.
· According to RAN2’s agreement (R2-1916375), for low-mobility scenario, the thresholds of the delta are only in relation to RSRP. UE may or may not enter relaxed mode if the delta of RSRP is not changed larger than threshold, respectively.

Issue 2.2.1-9: Triggering RRM relaxation mode
· Option 1: (Apple, CATT, Qualcomm, Huawei, Ericsson)
· The evaluation rate for measurement relaxation mode triggering shall be the same as current evaluation rate defined in 38.133.
· Option 2: (vivo)
· The triggering rate on whether enters RRM relaxed mode can be K times of serving cell measurement period where K≥1.  
· Recommended WF
· Companies are encouraged to provide views on this issue. It is proposed to agree with option 1 based on the majority view from companies.

Issue 2.5.1-10: Threshold mismatch between not at cell edge condition and cell center condition
· Option 1: (Apple, CATT)
· RAN4 not specify intra/inter-frequency requirement when the threshold configured for not-at-cell-edge condition is higher than that for cell center condition of “SIntraSearchP” or “SIntraSearchQ”.
· Option 2: TBD
· Recommended WF
· Companies are encouraged to provide views on whether the requirement is needed or not for this case. It is proposed to agree with option 1

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. (Apple, CATT, LGE, CMCC, OPPO, Nokia, Ericsson, Qualcomm)
· Option 2: EMR frequency layer shall be relaxed. (vivo, Huawei, MediaTek)
· In scenario #1 and #2, if timer T331 is running, the measurement on EMR carriers shall be relaxed. In scenario #3, when UE is configured with EMR, UE will perform relaxation measurements. (Huawei)
· Recommended WF
· This issue has been discussed for several meetings, and companies’ view has not changed. As the moderator, it is proposed to agree with option 1 according to majority view from companies.
Companies views’ collection for 1st round 
Open issues 
Issue 2.2.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario) and scenario#2 (Not-in-cell-edge scenario)
	Company
	Comments

	Huawei
	Agree with the recommended WF.

	vivo
	Agree with “the same value is defined for low mobility scenario and not-at cell edge scenario, and the scaling factor is 4“


	CATT
	Support option 1 and the scaling factor is 4

	Ericsson
	We disagree with the recommended WF. We support option 2. We have concern about the mobility performance, especially for those operating in high-speed. Scenario 2 UEs can be in high-speed, and our view is that it does not make any sense that the requirements of high-speed UEs shall be relaxed to the same level as stationary or low mobility UEs. We can agree to relaxation factor of 4 for stationary or low complexity UEs. But for the high speed UEs, RAN4 shall not agree relax more than factor 2. 

	Qualcomm
	Agree with “the same value is defined for low mobility scenario and not-at cell edge scenario, and the scaling factor is 4“

	Apple
	Support 4 times of option 1 considering both mobility and power saving gain

	ZTE
	Support option 1 with 2 times. Scaling factor of 2 would be a good trade-off between UE power saving and mobility performance.

	Intel
	Support option 1. 4 times for the two scenarios. 

	CMCC
	Support option 1 with 2 times or option 2

	OPPO
	Support option 2. N1=4, N2=2 are ok to us.

	Nokia
	We support using the same and fixed value (option 1). However, scaling with 4 will lead to long latencies on UE side which may compromise the UE behavior. Scaling of 2 should still lead to good UE power saving and would be good trade off between power saving and system performance.

	MTK
	Support option 1 with scaling factor 4.

	Vivo
	In order to make progress we suggest a new option (also mentioned in our contribution)：for both two scenarios, use scaling factor 4 for DRX cycle length≤1.28 and use scaling factor 2 for DRX cycle length 2.56s

	NEC
	We support using fixed value with scaling factor of 2. 



Issue 2.2.1-2: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??
	Company
	Comments

	Huawei
	Support option2.
In 38.304 running CR, RAN2 introduce an IE “combineRelaxedMeasCondition” (corresponds to option a). If combineRelaxedMeasCondition is not set to True, it is option b. From RAN2’s description, UE performs relaxation when either low mobility or not-at-cell-edge criterion is fulfilled. When network indicates optionb to UE, it means that network expects relaxation measurement and expects the measurement results reported by UE. Otherwise network will indicate optiona to UE. Thus if both criteria are satisfied, UE can choose any one, it is up to UE implementation. If it is agreed the same fixed scaling factor for both scenario #1 and scenario #2, then it doesn’t matter which criteria of scenario 1 or 2 UE chooses.
	otherwise (i.e. both lowMobilityEvalutation and cellEdgeEvalutation are configured); 
-	if combineRelaxedMeasCondition is configured and set to True,
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]-	the UE has performed normal intra-frequency or inter-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; and, 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK12]-	the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled;
-	otherwise,
-	the UE has performed normal intra-frequency or inter-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, 
-	the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled.





	Vivo
	Option 2. As we explained at previous meeting and in our contribution for this meeting, based on the RAN2 signalling structure, option 2 is the right understanding. In addition when configured with scenario 1, scenario 2, option a(AND) of scenario 3, UE will use only one type relaxation requirements (among all relaxation requirements). When configured with “OR” (option b) of scenario 3,  if using option 1 (YES), UE will use different type of relaxation requirements (for example a UE may use a relaxation method to scenario 1 or 2 then use a relaxation method to scenario 3(no requirement)). This will make the implementation complicated. 

	CATT
	As point out by Huawei, RAN2’s understanding is that if option b is indicated, from RAN2’s description, UE performs relaxation when either low mobility or not-at-cell-edge criterion is fulfilled.

	Qualcomm
	Support option 1. 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.
The ‘or’ shown in 38.304 (as shown by Huawei) is a “logical OR”. That means, UE should be able to relax measurement if either of the relaxation criterion gets fulfilled or if both relaxation criteria get fulfilled. Now the question is what should UE do with this configuration when both relaxation criteria are fulfilled? RAN2 spec does not mention that the network is expecting measurement reports from the UE when signalling with option b is configured. Hence, relaxation procedure according to option 2 cannot be justified based on this.

Vivo mentions that relaxing according to option 1 might be complicated. However, if a UE finds switching relaxation mechanism based on channel condition difficult, it can simply choose to relax based on the tighter approach, i.e., by always relaxing using a scaling factor. Nothing is forcing this UE to relax using the relaxation mechanism corresponding to scenario #3. The UEs that are capable of changing relaxation mechanism based on their channel conditions can take advantage of the opportunity that is proposed by option 1.


	Apple
	Support option 1. If network indicates option b, it means network allows UE to easily enter the power saving mode, in which power saving could be more important, and if UE can meet both criteria for power saving (scenarios), why stop UE to save more power?

	ZTE
	Support option 1. If both relaxation criteria is fulfilled it would be the same as scenario 3 and same relaxation approach should be used.

	Intel
	Prefer option 1. We see more power saving in option 1 and it is still under network control. When both relaxation criteria are fulfilled, we assume UE is in a safe zone and more power saving in feasible. 
In our understanding, section 5.2.4.9.0 in TS38.304 only defines rule regarding “when” UE may choose to perform relaxed measurements. It doesn’t say anything related to how to relax measurement or if network expect measurement result from UE. According to RAN2 email discussion, RAN2 mentioned they can wait for RAN4 agreement. Thus RAN4 can make our own decision and it doesn’t conflict with any existing RAN2 agreement. 

	OPPO
	Support option 2.
According to RAN2’s discussion, Option b means either low mobility “or” not-at-cell-edge criteria while Option a means “and”. Even though low mobility criteria and not-at-cell-edge criteria may be fulfilled at the same time, network still expects UE to continue perform relaxation corresponding to scenario #1 or #2, other than to stop intra-frequency and inter-frequency measurements. When both two relaxation criteria are fulfilled, we suggest to follow the relaxation method of which is fulfilled earlier. For the corner case the two criteria are fulfilled at the same time, it leaves to UE implementation to decide which relaxation method to meet.
Thus, the relaxation method corresponding to scenario #3 cannot be used when both relaxation criteria have been fulfilled. In our paper, we also provide proposal 2 for further discussion:
Proposal 2: If network indicates option b, the relaxation method corresponding to scenario #1 or #2 which is fulfilled earlier should apply when both relaxation criteria have been fulfilled.


	Nokia
	Support option 1. If network indicates option b, and both relaxation criteria have been fulfilled, the UE should be allowed relaxation method corresponding to scenario #3.

	MTK
	Support option 1. Our understanding is that the RAN2’s intention of introducing option b is to allow UE to save some power even though there is only 1 criterion (low mobility or not-at-cell-edge) is fulfilled. It doesn’t mean that RAN2 forbid UE to enter scenario #3 when 2 criteria are both fulfilled.    

	Ericsson
	We have similar view as Nokia, and thus we support option 1. 

	NEC
	Support option 1




Issue 2.2.1-3: Scenario to define transition period requirement
	Company
	Comments

	vivo
	Option 1.  We do not think it is necessary to define any transitions period between different relax stages, especially there is no such similar definitions when a UE moves between “no requirement” and “normal measurement requirement”. 

	CATT
	Either option is fine for us.

	Ericsson
	We support option 2. This is important since the requirements are very different e.g. between scenario #3 where no measurements are allowed to scenario #2 where UE is measuring with some periodicity.

	Qualcomm
	Either option is fine for us.

But, option 1 of issue 2.2.1-3 should be clarified if option 1 of issue 2.2.1-2 gets selected. Because option b of scenario 3 may allow no requirement, as well.

	Apple
	Option 2

	ZTE
	No strong view. Maybe it needs to clarify how the transition requirements would help mobility performance.

	CMCC
	Prefer option 2. 

	OPPO
	Option 2.

	Nokia
	Support option2 as it is more clearly defined what the expected UE behavior is in terms of measurement requirements.

	MTK
	Support option 3. It is a topic related to next issue. As we explained in our Tdoc R4-2006884, the transition period might have various scenarios, and it is impossible for RAN4 to clarify UE behavior in all scenarios. Whether we can compromise to option 2 depends on the results of Issue 2.2.1-4.

	NEC
	Support option 2




Issue 2.2.1-4: Transition period requirement
	Company
	Comments

	vivo
	Support option 3. Ok with option 5. 

	CATT
	Support option 2, and OK with option 4.

	Ericsson
	We support option 4.

	Qualcomm
	Support option 3. OK with both option 4 and 5.

	Apple
	We think this subtopic is for “detection/measurement/evaluation delay requirement with transition” rather than “transition period requirement”. We proposed option 1: if transit from tight mobility to relax mobility, the relax requirement is sufficient since the mobility demand becomes relax. But if transit from relax mobility to tight mobility, then UE shall follow the tight requirement after the transition point, since mobility becomes important in this transition (it’s like a trade-off between option 4 and option 2). 
But we could also compromise to option 4 if majority of companies agree on that.

	ZTE
	No strong view. Maybe it needs to clarify how the transition requirements would help mobility performance.

	CMCC
	Support option 4

	OPPO
	Support option 4

	Nokia
	Support option4. We see that this will lead to a more robust solution and thereby functional feature.

	MTK
	Support option 5, and o.k. with option 2. 
Our understanding is that option 3, 4 are very similar. As we explained in our Tdoc R4-2006884. if we agree on 
· 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 #1 or #2 to scenario #3, and 
· 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 normal mode to scenario #1/#2/#3, 
we would like to clarify which requirement that UE should follow when UE switches from normal mode to scenario #1/#2 and switches to scenario #3 once again before the time of N DRX cycles is up? Furthermore, we are not clear how network can benefit from this transition period requirement in IDLE mode.
For option 1, we would like to clarify what is the meaning of “if transit from relax mobility to tight mobility, then UE shall follow the tight requirement after the transition point.” For example, if UE need time period of Tdetect to detect/measure/evaluate a cell in normal mode, then it is impossible for UE to fulfil the requirements upon fulfilling the switching criteria. Our understanding is that UE can’t fulfil the requirements until Tdetect after the transition point.

	NEC
	Support option 4



Issue 2.2.1-5: Whether the measurement relaxation method for higher priority or equal/lower priority applies to inter-RAT measurement with higher priority or equal/lower priority? 
	Company
	Comments

	Huawei
	Agree with the recommended WF.

	LG
	Agree with the recommended WF.

	CATT
	Agree with the recommended WF.

	Qualcomm
	Agree with the recommended WF.

	Apple
	 Support recommended WF

	ZTE
	Agree with the recommended WF.

	Intel
	Agree with recommended WF.

	CMCC
	Agree with the recommended WF

	OPPO
	Agree with the recommended WF

	Nokia
	We can support the proposed WF.

	MTK
	Agree with the recommended WF

	NEC
	Yes agree with option 1



Issue 2.2.1-6: Whether to introduce carrier specific threshold for inter-frequency measurement relaxation.
	Company
	Comments

	Huawei
	Support option 1.
RAN2 had discussed for several meeting cycles. It is up to RAN2’s decision

	Vivo
	We think if a separate threshold for inter frequency layers will exploit more power saving potential.  

	LG
	RAN2 concluded this issue in the last meeting since there is no consensus to introduce carrier specific threshold for inter-frequency measurement relaxation. However, the UE mobility issues are introduced when FR1 and FR2 coexist, especially, for the UE camped on FR2 gNB for serving cell or measuring FR2 inter-frequency. Therefore, these issues should be resolved in RAN4.
We prefer to add measurement relaxation for FR2 as Alt 2 in option 2.

	CATT
	RAN2 has concluded this issue, RAN4 follows RAN2’s decision.

	Qualcomm
	Support the recommended WF, i.e., option 1.

	Apple
	Support option 1. RAN2 already had agreement in their last meeting. Global threshold shall be used. In last RAN2 #109bis-e meeting, it has been agreed in R2-2003804 that,
Agreements
1 Global configuration of relaxation triggers is kept. No change is needed to the current specifications from this aspect.  Differentiation of scenarios can be done via the high priority frequency indication framework and no further ehavior is expected to be specified.


	ZTE
	Option 1. Leave it for RAN2 to decide.

	CMCC
	Agree with the recommended WF.

	OPPO
	Option 1. RAN4 can follow RAN2’s decision

	MTK
	Agree with the recommended WF

	LG
	We are fine for option 1 as following RAN2 agreement. But we are not sure if the same measurement relaxation rules can be applied to both FR1 and FR2. 

	NEC
	Support option 1; we feel it is upto RAN2 to decide.



Issue 2.2.1-7: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, whether UE can stop measurement on higher priority inter-frequency/inter-RAT layers, when criteria of low mobility and not in cell edge are both fulfilled.
	Company
	Comments

	Vivo
	We bring this question since we feel it is good to have a consistent logic on the measurement behavior design for higher priority inter-frequency layers
As we mentioned in our contribution, the current design principles on higher frequency layer measurement are:
· When the serving cell quality is good enough the higher priority frequency layer is measured with a rate Thigher_priority_search(60s for each higher priority frequency layer)
· When the serving cell quality is not good enough the higher priority frequency layer is measured with a rate the same as that of equal or low priority frequency layers.
In summary the design logic is the higher priority frequency layer is always measured, even the serving cell quality is very good.  With a slight update on the previous agreements we can  keep the design logic same as before. 



	LG
	Prefer option 1.
RAN4 already agreed in the last meeting and sent LS to RAN2 for this issue. RAN2 is going to discuss and implement CR based on RAN4 agreements.

	CATT
	Prefer option 2.

	Ericsson
	We are fine with option 1.

	Qualcomm
	We support option 1. This has already been agreed in the last meeting and it also allows UE to save power when both low mobility and cell edge criteria are fulfilled. This does not need to be changed.

	Apple
	Support option 1.

	ZTE
	Support option 2. Even if both criteria are fulfilled, it is still important for UE to reselect to high priority frequency layers.

	CMCC
	We are OK with both options.

	OPPO
	Option 2 is also ok. Vivo’s comments make sense. But how to deal with the case that RAN2 is going to discuss and implement CR based on last RAN4 agreements?

	Nokia
	Option 2 is still our preference. We have argued in many meetings that higher priority carriers should still be measured. We agree with vivo and ZTE. However, if this was agreed in last meeting it is maybe best not to open the discussion again.

	MTK
	Support option 1, it has already been agreed in the last meeting. Furthermore, it is consistent with the current IDLE/INACTIVE mode measurement rules. If we modify the measurement rules now, the UE vendor might not be able to modify the corresponding Rel-16 design.

	NEC
	Support option 2. We agree with Vivo. High priority carriers should always be measured. 



Issue 2.2.1-8: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and criteria of low mobility is fulfilled, what’s UE measurement behaviour?
	Company
	Comments

	Huawei
	Support the first half part of option 1, and open with the second half part.
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority.
Whether UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search or enters to scenario #3 relaxation (60 minutes) depends on the conclusion of issue 2.2.1-7.

	vivo
	We think this issue is part of issue 2.2.1-7.  
Support option 1. 

	LG
	Last meeting agreement is “RAN4’s assumption is that the criteria of not in cell edge must be fulfilled in this scenario”. So if criteria of low mobility is fulfilled, it should be the same UE behavior in Issue 2.2.1-7.

	CATT
	Prefer option 1

	Ericsson
	In our view, this is already covered by the agreement from last meeting. 

	Qualcomm
	Prefer option 2 here. Since Rel-15 S criteria is fulfilled and UE’s mobility is low, this scenario can be considered as very similar to scenario 3 of Rel-16. So, UE can stop equal/lower and higher priority measurement in this scenario.

	Apple
	Agree with Huawei comment and to consider a new option here: 
option 3: 
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and criteria of low mobility is fulfilled:
UE enters the scenario 3 RRM measurement relaxation (1 hour) for higher priority inter-freq measurement; while UE is not required to do any lower and equal priority inter-freq measurement.

	ZTE
	Support option 1. 

	Intel
	Agree with option 3 proposed by Apple.

	CMCC
	Seems the discussion is re-open. OK with Huawei’s modified proposal.

	OPPO
	We are fine with option 3 proposed by Apple.

	Nokia
	Support option 1. We could consider the proposed option 3 from Apple but 1 hour is too long interval.

	MTK
	Support Option 2. We share the same view with Ericsson and LG, this should be covered in the agreement in last meeting. Our understanding is that UE can stop perform measurements of NR inter-frequencies or inter-RAT frequency cells of high/equal/lower priority for 1 hours. 
	
	Low mobility
	Not low mobility

	Cell center
(Srxlev > SnonIntraSearchP, 
and Squal > SnonIntraSearchQ)
	Scenario #3 
	· Normal measurement
Thigher_priority_search
for High priority. 
· No requirement for equal/lower (do not have 1 hours limitation) 

	Middle area
(Srxlev > SSearchThresholdP-r16, 
and Squal > SSearchThresholdQ-r16) & 
(Srxlev ≤ SnonIntraSearchP, 
or Squal ≤ SnonIntraSearchQ)
	Scenario #3
	Scenario #2
Krelax_NotCellEdge

	Cell edge
(Srxlev ≤ SSearchThresholdP-r16, 
or Squal ≤ SSearchThresholdQ-r16)
	Scenario #1
Krelax_LowMobility
	Normal measurement




	LG
	Additional comments for time interval for measurement relaxation : 
When FR2 gNB is serving cell, the 1 hour time interval is too long. So we suggest different time interval for FR1 and FR as following :
· 1 hour time interval : FR1 gNB is serving cell
· 30 min time interval : FR2 gNB is serving cell 

	Ericsson
	Option 3 is confusing. Does it mean that UE enters the relaxation requirement corresponding to scenario #3? But scenario #3 is when both criteria are configured and both are met. Why should UE enter scenario 3 when only low mobility criteria is met? This is not correct. Our understanding is that, as per agreement from last meeting, UE is allowed to enter the relaxation mode for higher prioty carrier when UE is in low mobility criteria provided that the not at cell edge criteria is met. We prefer to stick to this previous agreement. 



[More clarification from moderator]:
For issue 2.2.1-7 and 2.2.1-8 are summarised in the following table, companies are provided views on the high-lighted part.
	
	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ

	Low mobility
	Issue 2.2.1-8:
· Option 1: 
· UE can stop equal/lower priority measurements
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search.
· Optoin 2: UE enters measurement relaxation mode
	All the frequency layers (higher/equal /lower priority) are measured with the same measurement rate.

	Not-at-cell-edge
	· UE can stop equal/lower priority measurements
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search.
	All the frequency layers (higher/equal /lower priority) are measured with the same measurement rate.

	Low mobility + Not-at-cell-edge
	· UE can stop equal/lower priority measurements
Issue 2.2.1-7:
· Option 1: UE can stop higher priority measurements 
· Option 2: UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search.
	· UE can stop equal/lower priority measurements
Issue 2.2.1-7:
· Option 1: UE can stop higher priority measurements
· Option 2: UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search.




Issue 2.2.1-9: Triggering RRM relaxation mode
	Company
	Comments

	Huawei
	Support option 1.
Power saving WI focus on the neighbor cell measurement relaxation [RP-191607]
“5)	Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts[RAN2, RAN4]”
If we are afraid the “ping-ping” issue, network can configure proper threshold or timer it is left to network implementation and suitable parameter configuration. 

	vivo
	Prefer option 2. 

	CATT
	Support option 1

	Ericsson
	We support option1.

	Qualcomm
	Support option 1.

	Apple
	Option 1.

	ZTE
	Option 1.

	CMCC
	Support option 1

	Nokia
	Support option1. Assuming that ‘the same as current evaluation rate defined in 38.133’ refer to serving cell evaluation?

	MTK
	Support option 1

	NEC
	Support option 1



Issue 2.5.1-10: Threshold mismatch between not at cell edge condition and cell center condition
	Company
	Comments

	Huawei
	Support option 1.
During the mismatch configuration, UE may choose not to perform intra-f or inter-f/inter-RAT measurement since UE satisfies the cell center condition. 

	vivo
	We learn that RAN2 will prevent this problem from happening. If RAN2 exclude the cause of this problem, it is unnecessary to have discussion here . Otherwise option 1 is ok. 

	LG
	Prefer option 1.
RAN4 already agreed the assumption of the threshold between not at cell edge and cell center condition. If the threshold configured for not-at-cell-edge condition is higher than that for cell center condition, RAN4 does not specify the requirements.

	CATT
	Support option 1

	Qualcomm
	Agree with option 1.

	Apple
	 Support option 1

	ZTE
	Option 1. 

	Intel
	Option 1 makes sense. We support option 1.

	CMCC
	Support option 1

	OPPO
	Option 1.

	MTK
	Support option 1. In last meeting, we agree not to specify intra/inter-frequency requirement when the threshold configured for not-at-cell-edge condition is higher than that for cell center condition of “SnonIntraSearchP” or “SnonIntraSearchQ”. The similar rule can also be apply in “SIntraSearchP” or “SIntraSearchQ”.



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

	Huawei
	Support option 2.
In RAN2 it is agreed if timer T330 is running, relaxed RRM measurement can be performed MDT measurement. EMR is alike MDT in some extent. As MDT, EMR is not an urgent functionality and the measurement result derived from relaxation measurement on the carriers indicated by EMR configuration can still be applied in EMR. So if timer T331 is running, the measurement on EMR carriers shall be relaxed.

	vivo
	Support option 2. 
The design principle of UE power saving is a UE only enters UE power saving mode when the radio environment is good, based on it the UE mobility performance will not be impacted and the accuracy of samples for measurement purpose is not degraded. The quality or the statistical properties of the sample set should be good enough for a UE to fulfil other purposes, including targets of EMR, especially the EMR functionality is not urgent.

	LG
	Prefer option 1
EMR carrier should not be relaxed if T331 is running. 
And for Huawei’s comments, in my understanding, MDT is one of tools for network performance optimization. So, the basic purpose of MDT is different that of EMR. 

	CATT
	Support option 1. In MR-DC WI, the following agreement has reached in last meeting:
· RAN4 at least defines UE EMR requirements for EMR carriers while T331 timer is active

	Ericsson
	This has been discussed for several meetings now. We support option 1. 

	Qualcomm
	Agree with option 1.

	Apple
	 Support option 1

	ZTE
	Support  option 1

	Intel
	Support option 1.

	CMCC
	Support option 1. As we commented before, EMR is different from MDT. In MDT, OEM will collect the data from many UEs and try to optimize the network deployment. But EMR is to optimize the CA configuration for certain UE. If EMR is configured, it means that network would like to enable the fast CA/DC configuration, otherwise, the EMR does not need to be configured,

	OPPO
	Support Option 1.

	Nokia 
	Support option 1. The two features do in fact have somehow similar goals. It was shown that by having UE providing EMR enabling faster setup of CA (in LTE), would enable faster data TP and lead to that the UE stay in connected mode for shorter time. And this would benefit the UE power overall consumption positively – including the additional measurement effort done in idle mode. Having the UE power saving feature working simultaneously with EMR will benefit both UE power saving in longer term (after T331 timer has expired) and shorter term (UE stay in connected mode for shorter time). We see benefit in having the two features operating simultaneously and see a benefit for both UE and network.

	MTK
	Support option 2. 
We would like to clarify why we need to limit the scenario by applying option 1, if RAN4 agree on option 2, EMR can still be prioritized through the network configuration, i.e., Network configure EMR while not configure power saving to UE.

	NEC
	Support option 1




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

	R4-2006220

	Ericsson: A lot issues currently being discussed is missing in this CR. We prefer to define the relaxed requirements in separate sections, and for cases when the there is overlapping text then we can use references to point to existing sections. In our view, this approach is much cleaner and specification becomes better readable. We have used this approach in R4-2007893.

	
	

	
	

	R4-2006221
	Qualcomm: 
This issue is still being discuss in RAN4 and needs to be finalized before evaluating this CR.

Ericsson: we also prefer this approach to define the transition requirements in a separate sections. But this section needs to be updated based on the ongoing discussions. 

	
	

	
	

	R4-2006993
	Qualcomm: 
Why does the value of K depend on DRX cycle lengths? Did we make any related to this?

Besides, the CR mentions, “If both the low mobility criteria and the not at cell edge criteria defined in [1] are fulfilled, the UE’s intra-frequency measurement is not required to meet any requirements defined in Table 4.2.2.3-1.” This does not capture the outcome of issue 2.2.1-2. So, it is better to finalize that issue before capturing this.

Ericsson: there is no agreement that relaxation factor depends on the DRX cycle lengths. This CR does not captures many issues which is currently being discussed. We prefer to define the relaxed requirements in separate sections, and for cases when the there is overlapping text then we can use references to point to existing sections. In our view, this approach is much cleaner and specification becomes better readable. We have used this approach in R4-2007893.

	
	

	
	

	R4-2007730

	Qualcomm: 
The following part of the CR is still being discussed in RAN4. These issues need to be finalized before evaluating these texts of this CR.

“- if both lowMobilityEvalutation and cellEdgeEvalutation are configured and combineRelaxedMeasCondition is configured and set to Faulse, the relaxed measurement criterion for UE with low mobility or not at cell edge in [1] is fulfilled.
UE may choose not perform intra-frequency measurements, if both lowMobilityEvalutation and cellEdgeEvalutation are configured and combineRelaxedMeasCondition is configured and set to True, the relaxed measurement criterion for UE with low mobility and not at cell edge in [1] is fulfilled.”

Ericsson: We have similar comments as Qualcomm above. There are also many other issues such as relaxation during EMR, transition requirements etc which are currently being discussed missing in this CR. We prefer to define the relaxed requirements in separate sections, and for cases when the there is overlapping text then we can use references to point to existing sections. In our view, this approach is much cleaner and specification becomes better readable. We have used this approach in R4-2007893.

	
	

	
	

	R4-2007893
	Qualcomm: 
Issues related to 4.2.2.8.3, 4.2.2.8.4, 4.2.2.9.3 and 4.2.2.9.4 are still being discussed in RAN4. Those issues need to be finalized before evaluating these sections of this CR.

	
	Ericsson: We agree that also this CR needs to be revised to take into account the agreements on issues currently being discussed. 

	
	



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) and scenario#2 (Not-in-cell-edge scenario)
	
	Status summary 

	Issue 2.2.1-1
	· Option 1: The same value (Huawei, vivo, CATT, Qualcomm, Apple, ZTE, Intel, CMCC, Nokia, MTK, NEC)
· 2 times (ZTE, CMCC, Nokia, NEC)
· 4 times (Huawei, vivo, CATT, Qualcomm, Apple, Intel, MTK)
· Option 2: Different value (Ericsson, CMCC, OPPO)
· 4 for low mobility scenario and 2 for not-at cell edge scenario (Ericsson, CMCC, OPPO)
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on the following option for scaling factor, and the final agreement shall be made in the 2nd round discussion.
· Option 1: The same value (Huawei, vivo, CATT, Qualcomm, Apple, ZTE, Intel, CMCC, Nokia, MTK, NEC)
· 2 times (ZTE, CMCC, Nokia, NEC)
· 4 times (Huawei, vivo, CATT, Qualcomm, Apple, Intel, MTK)
· Option 2: Different value (Ericsson, CMCC, OPPO)
· 4 for low mobility scenario and 2 for not-at cell edge scenario (Ericsson, CMCC, OPPO)



Issue 2.2.1-2: 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?
	
	Status summary 

	Issue 2.2.1-2
	· Option 1: Yes (CATT, Apple, Qualcomm, ZTE, Intel, Nokia, MTK, NEC)
· Option 2: No (Huawei, vivo, OPPO,)
Tentative agreements:
Need more discussion.
Recommendations for 2nd round:
Companies are encouraged to provide views on option 1 and option 2. The final agreement for this issue shall be made in the 2nd round.



Issue 2.2.1-3: Scenario to define transition period requirement
	
	Status summary 

	Issue 2.2.1-3
	· Option 1: (vivo, CATT, Qualcomm)
· No transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.
· It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
· 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: 
· transition between RRM relaxation caused by scenario 1 and normal RRM stage; 
· transition between RRM relaxation caused by scenario 2 and normal RRM stage;
· transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.
· Option 2: (Ericsson, CATT, Qualcomm, Apple, CMCC, Nokia, OPPO, MTK, NEC)
· the transition period applies for the following cases:
· When switching from scenario #1 or #2 to scenario #3
· When switching from scenario #3 to scenario #1 or #2
· When switching from normal mode to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode
Tentative agreements:
Need more discussion
Recommendations for 2nd round:
Companies are encouraged to provide views on option 1 and option 2. The final agreement for this issue shall be made in the 2nd round.



Issue 2.2.1-4: Transition period requirement
	
	Status summary 

	Issue 2.2.1-3
	· Option 1 (Apple)
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the 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 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.
· Option 2: (CATT, MTK)
· When the intra/inter-frequency measurement transitions from scenario #1 or #2 to scenario #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· When the intra/inter-frequency measurement transitions from normal mode to scenario #1 or #2 or #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· Option 3: (vivo, Qualcomm)
· 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.
· Option 4: (Ericsson, Qualcomm, Nokia, OPPO, CATT, Apple, CMCC, NEC)
· 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.
· Option 5: (MTK, vivo, Qualcomm)
· RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation
Tentative agreements:
The following tentative agreements are made according to the majority view from companies.
Option 4 is applied for the detection/measurement/evaluation delay requirement during transition period.
Recommendations for 2nd round:
If the tentative agreement is agreeable, draft CR to capture the tentative agreement. Otherwise, continue the discussion on this issue. And clarify the question on option 4 from MTK:
Which requirement that UE should follow when UE switches from normal mode to scenario #1/#2 and switches to scenario #3 once again before the time of N DRX cycles is up? How network can benefit from this transition period requirement in IDLE mode.



Issue 2.2.1-5: Whether the measurement relaxation method for higher priority or equal/lower priority applies to inter-RAT measurement with higher priority or equal/lower priority?
	
	Status summary 

	Issue 2.2.1-5
	· Option 1: Yes (Huawei, Apple, CATT, CMCC, OPPO, Qualcomm, Ericsson, ZTE, Intel, LGE, Nokia, MTK, NEC)
· Option 2: No
Tentative agreements:
All companies support option 1.
The measurement relaxation method for higher priority or equal/lower priority applies to inter-RAT measurement with higher priority or equal/lower priority.
Recommendations for 2nd round:
Draft WF to capture the tentative agreement. 



Issue 2.2.1-6: Whether to introduce carrier specific threshold for inter-frequency measurement relaxation.
	
	Status summary 

	Issue 2.2.1-6
	· Option 1: It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation. (Huawei, Apple, CATT, OPPO, Ericsson, Qualcomm, ZTE, CMCC, OPPO, MTK, LGE, NEC)
· Option 2: Introduce carrier specific search thresholds for measurement relaxation. (LGE, vivo)
· RAN4 should resolve the performance impact by measurement relaxation with one of the following alternatives: (LGE)
· Alt1: Ask RAN2 to introduce per-frequency layer threshold as RAN2 has discussed
· Alt2: Specify different measurement relaxation depending on which frequency range is camped for serving cell
· For UE camped on FR1
· Apply longer interval measurement relaxation for FR2 frequency layers if one of conditions for low mobility and not-in cell edge is fulfilled.
· For UE camped on FR2
· Apply longer interval measurement relaxation for all frequency layers if one of conditions for low mobility and not-in cell edge is fulfilled, or
· Apply 30min time interval for measurement relaxation if the conditions of low mobility and not-in cell edge are fulfilled.
Tentative agreements:
This issue has been discussed for several meetings, and companies’ view has not changed. Majority companies support option 1. As the moderator, it is proposed to agree with option 1.
It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation.
Recommendations for 2nd round:
Draft WF to capture the tentative agreement. 



Issue 2.2.1-7: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, whether UE can stop measurement on higher priority inter-frequency/inter-RAT layers, when criteria of low mobility and not in cell edge are both fulfilled.
	
	Status summary 

	Issue 2.2.1-7
	· Option 1: Yes, agreed in RAN4#94-ebis meeting. (LGE, CATT, Ericsson, Qualcomm, Apple, CMCC, Nokia, MTK)
· Option 2: (vivo, CATT, ZTE, CMCC, OPPO, Nokia, NEC)
· No, UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search, when criteria of low mobility and not in cell edge are both fulfilled.
Tentative agreements:
Majority companies support to follow the agreement made in RAN4#94-ebis meeting. 
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements if criteria of low mobility and not in cell edge are both fulfilled.
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario)
Recommendations for 2nd round:
Draft WF to capture the tentative agreement.  If necessary, draft LS to RAN2. 




Issue 2.2.1-8: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and criteria of low mobility is fulfilled, what’s UE measurement behaviour?
	
	Status summary 

	Issue 2.2.1-8
	· Option 1: UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search. (vivo, CATT, ZTE, Nokia)
· Option 2: UE enters measurement relaxation mode
· Option 3: UE enters the scenario 3 RRM measurement relaxation (1 hour) for higher priority inter-freq measurement; while UE is not required to do any lower and equal priority inter-freq measurement. (Apple, Intel, OPPO, MTK, LGE)
Tentative agreements:
Need more discussion to clarify the scenario.
Recommendations for 2nd round:
When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled, what’s UE measurement behaviour?




Issue 2.2.1-9: Triggering RRM relaxation mode
	
	Status summary 

	Issue 2.2.1-9
	· Option 1: (Apple, CATT, Qualcomm, Huawei, Ericsson, ZTE, CMCC, Nokia, MTK, NEC)
· The evaluation rate for measurement relaxation mode triggering shall be the same as current evaluation rate defined in 38.133.
· Option 2: (vivo)
· The triggering rate on whether enters RRM relaxed mode can be K times of serving cell measurement period where K≥1.  
Tentative agreements:
10 companies support option 1, and 1 company supports option 2. The tentative agreement is made based on majority view from companies.
The evaluation rate for measurement relaxation mode triggering shall be the same as current serving cell evaluation rate defined in 38.133.
Recommendations for 2nd round:
Capture the tentative agreement in draft WF.



Issue 2.5.1-10: Threshold mismatch between not at cell edge condition and cell center condition
	
	Status summary 

	Issue 2.2.1-10
	· Option 1: (Apple, CATT, Huawei, LG, Qualcomm, ZTE, Intel, CMCC, OPPO, MTK)
· RAN4 not specify intra/inter-frequency requirement when the threshold configured for not-at-cell-edge condition is higher than that for cell center condition of “SIntraSearchP” or “SIntraSearchQ”.
· Option 2: TBD
Tentative agreements:
All companies support option 1. 
RAN4 not specify intra/inter-frequency requirement when the threshold configured for not-at-cell-edge condition is higher than that for cell center condition of “SnonIntraSearchP” or “SnonIntraSearchQ”.
· This rule also applies in “SIntraSearchP” or “SIntraSearchQ”.
Recommendations for 2nd round:
Capture the tentative agreement in draft WF.



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

	Issue 2.2.2-1
	· Option 1: Measurements on EMR carriers should not be relaxed if T331 is running. (Apple, CATT, LGE, CMCC, OPPO, Nokia, Ericsson, Qualcomm, ZTE, Intel, NEC)
· Option 2: EMR frequency layer shall be relaxed. (vivo, Huawei, MediaTek)
· In scenario #1 and #2, if timer T331 is running, the measurement on EMR carriers shall be relaxed. In scenario #3, when UE is configured with EMR, UE will perform relaxation measurements. (Huawei)
Tentative agreements:
11 companies support option 1, and 3 companies support option2. This issue has been discussed for several meetings, and companies’ view has not changed for several meetings. To move forward, it is proposed to agree with option 1 according to majority view from companies.
Measurements on EMR carriers should not be relaxed if T331 is running.
Recommendations for 2nd round:
Capture the tentative agreement in draft WF.



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
	LS to RAN2 on RRM measurement relaxation in power saving
	vivo





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

	R4-2006221
	To be revised

	R4-2007893
	To be revised



Discussion on 2nd round (if applicable)
RRM measurement relaxation
Issue 2.5.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario) and scenario#2 (Not-in-cell-edge scenario)
· Option 1: The same value (Huawei, vivo, CATT, Qualcomm, Apple, ZTE, Intel, CMCC, Nokia, MTK, NEC)
· 2 times (ZTE, CMCC, Nokia, NEC)
· 4 times (Huawei, vivo, CATT, Qualcomm, Apple, Intel, MTK)
· Option 2: Different value (Ericsson, CMCC, OPPO)
· 4 for low mobility scenario and 2 for not-at cell edge scenario (Ericsson, CMCC, OPPO)
· Recommended WF
· Can companies agree to define the same value is defined for low mobility scenario and not-at cell edge scenario, and the scaling factor is 4? The final agreement for this issue shall be made in the 2nd round.

Issue 2.5.1-2: 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?
· Option 1: Yes (CATT, Apple, Qualcomm, ZTE, Intel, Nokia, MTK, NEC)
· Option 2: No (Huawei, vivo, OPPO,)
· Recommended WF
· Can the proponent of option 2 accept option 1?  The final agreement for this issue shall be made in the 2nd round.

Issue 2.5.1-3: Scenario to define transition period requirement
· Option 1: (vivo, CATT, Qualcomm)
· No transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.
· It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
· 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: 
· transition between RRM relaxation caused by scenario 1 and normal RRM stage; 
· transition between RRM relaxation caused by scenario 2 and normal RRM stage;
· transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.
· Option 2: (Ericsson, CATT, Qualcomm, Apple, CMCC, Nokia, OPPO, MTK, NEC)
· the transition period applies for the following cases:
· When switching from scenario #1 or #2 to scenario #3
· When switching from scenario #3 to scenario #1 or #2
· When switching from normal mode to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode
· Recommended WF
· Can the proponent of option 1 accept option 2? The final agreement for this issue shall be made in the 2nd round.

Issue 2.5.1-4: Transition period requirement
· Option 1 (Apple)
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the 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 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.
· Option 2: (CATT, MTK)
· When the intra/inter-frequency measurement transitions from scenario #1 or #2 to scenario #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· When the intra/inter-frequency measurement transitions from normal mode to scenario #1 or #2 or #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· Option 3: (vivo, Qualcomm)
· 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.
· Option 4: (Ericsson, Qualcomm, Nokia, OPPO, CATT, Apple, CMCC, NEC)
· 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.
· Option 5: (MTK, vivo, Qualcomm)
· RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation
· Recommended WF
· Can companies accept option 4 is applied for the detection/measurement/evaluation delay requirement during transition period?

Issue 2.5.1-5: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled, what’s UE measurement behaviour?

· Option 1: UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search. (vivo, CATT, ZTE, Nokia)
· Option 2: UE enters the scenario 3 RRM measurement relaxation (1 hour) for higher priority inter-freq measurement; while UE is not required to do any lower and equal priority inter-freq measurement. (Apple, Intel, OPPO, MTK, LGE)
· Recommended WF
· The proponents of option 1 or option 2 are encouraged to provide views on this issue.

Companies views’ collection for 2nd round 
Issue 2.5.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario) and scenario#2 (Not-in-cell-edge scenario)
	Company
	Comments

	Huawei
	Option 1.
Support using same fixed value unless the benefit of option 2 (using different fixed value) is verified clear.

	CATT
	Support option 1

	vivo
	Option 1 with scaling factor 4.  As we pointed out a few times using a scaling factor at least 4 can guarantee that the most significant part of UE power saving is obtained with neglectable impact on mobility performance.   

	Ericsson
	We prefer option 2. As we have pointed out in our discussion paper, we are concerned about the performance of the high mobility UEs. In fact, there has not been any analysis on the mobility impact on the these UEs. Therefore the relaxation should be done carefully for the high speed UEs. 



	CATT
	To Ercisson:
In SI phase, according to the TR38.840, RAN1 has had the the evaluation for UE power saving in time domain including impact on mobility performance was studied in RRC_IDLE/INACTIVE modes, and the outcome of the evaluation for RRC_IDLE/INACTIVE is shown as follows: 
-	By increasing measurement period, the UE power saving gain at least depends on the number of I-DRX/paging cycles to be skipped for measurement and the number of SSB burst sets to be used for measurement and periodic activities. When measurement is performed once every 4 paging cycles, the gain is 17.9%-19.7% (one SSB burst set for measurement and periodic activities), 0.89%-5.36% (two or three SSB burst sets for measurement and periodic activities). 

	ZTE
	Option 1.
We still think scaling factor of 2 would be a good trade-off between UE power saving and mobility performance, especially when DRX cycle is long.

	Qualcomm
	Support option 1 (same value) with 4 times.
As CATT shows, this option enables more power saving. Also, this is better than option 2 in terms of spec effort because transition period between scenario#1 and #2 will not have to be defined in option 1.  

	Apple
	Support option 1 with 4 times.

	CMCC
	We can accept option 1 with  4 times.

	Nokia
	Option 1.
We agree with the comment from ZTE.

	Ericsson
	To CATT:
You have referred to the following text from TR38.840 from RAN1: 
“By increasing measurement period, the UE power saving gain at least depends on the number of I-DRX/paging cycles to be skipped for measurement and the number of SSB burst sets to be used for measurement and periodic activities. When measurement is performed once every 4 paging cycles, the gain is 17.9%-19.7% (one SSB burst set for measurement and periodic activities), 0.89%-5.36% (two or three SSB burst sets for measurement and periodic activities).”
Please note that this observation does not say anything about mobility and how that is impacted. It is only observed that power saving gain can be achieved by measuring once every 4 paging cycles. In RAN4 analysis, we typically look at the system performances, e.g. how the cell changes are impacted etc. Without having done any proper analysis in RAN4, it is very risky to relax by factor of 4 for the high speed UEs. Please note that we are fine with the proposed relaxation factor for the low mobility case, but key point is that the mobility impact on the high speed UEs should be considered carefully. Therefore we think relaxation factor of 4 for scenario #1 (low mobility) and 2 for scenario #2 (high speed UEs) is a reasonable compromise. 




Issue 2.5.1-2: 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?
	Company
	Comments

	Huawei
	The different understanding comes from the motivation of introducing option b. 
This issue is from RAN2, and we can send LS to RAN2. 

	CATT
	Option 1, RAN2 waits RAN4 conclusion on this issue.

	vivo
	Basically the discussion is how to explain a procedure from RAN2 and we agree with Huawei that it is better to send a LS to RAN2 to clarify RAN2’s intention.

	Ericsson
	We are fine with recommended WF.  We are OK to send LS as proposed by Huawei. 

	ZTE
	We support Option 1.

	Qualcomm
	Option 1. 
Same view as CATT’s. UE’s measurement procedure is supposed to be defined in RAN4 and RAN2 is waiting for RAN4’s conclusion. So, we don’t need to send an LS to RAN2 about it.

	Apple 
	We support option 1 and also fine to send LS to check with RAN2.

	CATT
	A LS (R2-2005855) from RAN2 will be send to RAN4 today, for this issue, it is up to RAN4 conclusion.
It is up to RAN4 to conclude the measurement relaxation method to be adopted when both criteria are fulfilled if combineRelaxedMeasCondition is not configured.


	Nokia
	We are fine with the recommended WF.



Issue 2.5.1-3: Scenario to define transition period requirement
	Company
	Comments

	CATT
	Prefer option 2

	vivo
	Our view is same. Basically we think the transition period being defined should be kept minimum. In addition at idle state, we do not see much benefit to define a lot transition periods. Moreover, there is no transitions period defined when a UE moves between normal measurement stage and no measurement stage.

	Ericsson
	We are fine with recommended WF. 

	ZTE
	We prefer option 2.

	Apple
	Support option 2.

	CMCC
	Support option2

	Nokia
	We are fine with the recommended WF.



Issue 2.5.1-4: Transition period requirement
	Company
	Comments

	CATT
	Option 4

	vivo
	Support option 3 or 5. Also depends on the discussion of issue 2.5.1-3. 

	Ericsson
	We are fine with recommended WF. 

	ZTE
	Option 4

	Apple
	Support option 4

	CMCC
	Support option4

	Nokia
	We are fine with the recommended WF



Issue 2.5.1-5: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled, what’s UE measurement behaviour?
	Company
	Comments

	LG
	Prefer option 2.
As we discussed for Issue 2.2.1-7 in the 1st round, UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurement when both criteria for low mobility and not in cell edge are fulfilled. And in last meeting, RAN4 agreed the assumption that the criteria of not in cell edge must be fulfilled when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. Therefore, option 2 should be considered. 

	CATT
	Prefer option 1.
To LGE, this is a new issue need to be clarified. Only criteria of low mobility is configured, if Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and low mobility criteria are fulfilled, we think the UE measurement behavior shall be the same as normal mode when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.  UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every 60s.

	vivo
	Prefer option 1. RAN2’s question is what are UE requirements when only low mobility criteria is configured and not at cell edge criteria is not configured however satisfied. 

	LG
	To CATT
For the clarification of last RAN4 agreements, 
	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.
· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements, when criteria of low mobility and not in cell edge are both fulfilled.


In my understanding above agreements, there is no configuration for criteria of not in cell edge since the criteria must be fulfilled for this scenarios (when Srxlev > SnonIntraSearchP and ~). So, not in cell edge condition is already met implicitly in the scenario. Maybe this issue is related issue 2.5.1-2 (configure option b ‘or’). Please let me know if I’m misunderstanding.

	CATT
	To LGE: 
I think the criteria of not in cell edge must be fulfilled in this scenario if network configured configure not-at-cell-edge criteria to UE.
If network doesn’t configure not-at-cell-edge criteria to UE, we cannot assume the criteria must be fulfilled for this scenarios (when Srxlev > SnonIntraSearchP and ~).

	ZTE
	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measurement behaviour is option 1. When low mobility criteria is fulfilled in this case UE behaviour for higher priority inter frequency/inter-RAT measurement should not be changed as higher priority layers should always be reselected to when possible.

	LG
	To CATT
Thanks for the clarification. But I’m not sure that RAN2 has the same understanding for the RAN4 agreements. 
Just one more simple question for this issue: 
Which network indication is considered for this scenario? option a (‘and’) or option b (‘or’) ? 

	Qualcomm
	We support option 2 here. 
Since UE’s serving cell quality is good and low mobility criterion is fulfilled, UE should not be allowed to enter the scenario 3 RRM measurement relaxation mode (1 hour) for higher priority inter-freq measurement and not required to do any lower and equal priority inter-freq measurement.

	Apple
	Option 3 is preferable to us. With Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, measuring inter-freq with higher priority with 60sec is a legacy UE behavior, we still believe the low mobility can give UE more room to save the power and we prefer to change the measurement relaxation to as same as scenario 3(1 hour).

	CATT
	To Qualcomm:
This is the case that only low mobility criterion is configured and fulfilled, according to the agreement in last meeting, no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. Hence, UE should follow the legacy requirement.
To LGE:
I think it should be option b.

	CMCC
	We prefer option 1. As clarified by CATT, the issue only related to the scenario that network only configured low mobility. So how to judge whether the cell quality is good or not? 

	Nokia
	Option 1.
In our view, the reasoning for having a high priority carrier does not change because of the conditions (and UE being configured with UE power saving). Hence, we see it necessary having the UE to search the high priority carriers as currently, and more often than once per hour is needed. We prefer existing approach. If the network does not see a need for search on higher priority carriers the network will not configure such carriers.

	Ericsson
	At last meeting, RAN4 reached following agreement [R4-2005330]:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ,  no relaxation of the current measurement delay requirement is expected for inter-frequency measurement with higher priority. 
· The agreement is only applicable when condition of scenario 2 is fulfilled and condition of scenario 1 is not fulfilled or not configured.
· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements in scenario 3. 
According to our understanding of the above agreement, the relaxation does not apply when the condition for scenario #2 is fulfilled, and scenario#1 is not fulfilled and not configured. It seems, this issue is already addressed in last meeting in R4-2005330.
It shall be noted that the higher priority is only relaxed when the flag (highPriorityMeasRelax ) is set and the criterion(s) are met.




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 
Issue 2.5.1-1: Scaling factor of measurement interval for scenario#1(Low mobility scenario) and scenario#2 (Not-in-cell-edge scenario)
	
	Status summary 

	Issue 2.5.1-1
	· Option 1: The same value (Huawei, vivo, CATT, Qualcomm, Apple, ZTE, CMCC, Nokia)
· 2 times (ZTE, Nokia)
· 4 times (Huawei, vivo, CATT, Qualcomm, Apple, CMCC)
· Option 2: Different value (Ericsson)
· 4 for low mobility scenario and 2 for not-at cell edge scenario (Ericsson)



Issue 2.5.1-2: 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?
	
	Status summary 

	Issue 2.5.1-2
	· Option 1: Yes (CATT, Ericsson, Qualcomm, ZTE, Apple, Nokia, Huawei)
· Option 2: No (vivo)

Tentative agreements:
If network indicates option b, the relaxation method corresponding to scenario #3 can be used when both relaxation criteria have been fulfilled.



Issue 2.5.1-3: Scenario to define transition period requirement
	
	Status summary 

	Issue 2.5.1-3
	· Option 1: (vivo)
· No transition period need be defined between normal measurement stage/relax measurement stage and no requirement stage, i.e., no transition period need be defined between normal stage, scenario 1, scenario 2, option b of scenario 3 and option a of scenario 3 and vice versa.
· It is not necessary to define transition period when a UE transfers between scenario 1, 2 and option b of scenario 3.  
· 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: 
· transition between RRM relaxation caused by scenario 1 and normal RRM stage; 
· transition between RRM relaxation caused by scenario 2 and normal RRM stage;
· transition between RRM relaxation caused by option b of scenario 3 and normal RRM stage.
· Option 2: (Ericsson, CATT, ZTE, Apple, CMCC, Nokia)
· the transition period applies for the following cases:
· When switching from scenario #1 or #2 to scenario #3
· When switching from scenario #3 to scenario #1 or #2
· When switching from normal mode to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode
Tentative agreements:
The minimum requirement at transition period applies for the following cases:
· When switching from scenario #1 or #2 to scenario #3
· When switching from scenario #3 to scenario #1 or #2
· When switching from normal mode to scenario #1/#2/#3
· When switching from scenario #1/#2/#3 to normal mode



Issue 2.5.1-4: Transition period requirement
	
	Status summary 

	Issue 2.5.1-4
	· Option 1
· When switching from scenario #1 or #2 to scenario #3, the UE shall fulfil the 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 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.
· Option 2: 
· When the intra/inter-frequency measurement transitions from scenario #1 or #2 to scenario #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· When the intra/inter-frequency measurement transitions from normal mode to scenario #1 or #2 or #3 or vice versa during one cell-reselection period, the cell re-selection requirements shall be the maximum of measurement requirement corresponding to the first mode before transition and the second mode after transition.
· Option 3: (vivo)
· 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.
· Option 4: (Ericsson, CATT, Apple, CMCC, ZTE, Nokia)
· 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.
· Option 5: (vivo)
· RAN4 not to specify any transition period requirement for ILDE/INACTIVE mode RRM relaxation
Tentative agreements:
The minimum requirement at transition period are defined 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.



Issue 2.5.1-5: When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled, what’s UE measurement behaviour?
	
	Status summary 

	Issue 2.5.1-5
	· Option 1: UE can stop equal/low priority measurements and the UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search. (vivo, CATT, ZTE, CMCC, Nokia)
· Option 2: UE enters the scenario 3 RRM measurement relaxation (1 hour) for higher priority inter-freq measurement; while UE is not required to do any lower and equal priority inter-freq measurement. (Apple, Qualcomm, Huawei)




	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2009131
	Approval

	R4-2009132
	Approval

	R4-2009133
	Agreeable

	R4-2009244
	[bookmark: _GoBack]Agreeable




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

	R4-2007440
	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

	R4-2007440
		vivo: Resubmission of endorsed CR R4-2004061




	
	

	
	




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

	R4-2007440
	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”



