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Introduction
RAN4 made several agreements during the last meeting [1]. This contribution discusses the issues that are still not resolved in these agreements.
Scaling factor for NCell RRM Measurement Relaxation
RAN4 made the following relevant agreement during the last meeting [1]:
	Agreements
· Fixed scaling factor of measurement interval is used for scenario#1 and scenario#2
· FFS the same value is used for scenario#1 and scenario#2
· Option 1: the same value (Nokia, CATT, vivo, MTK, Qualcomm, CMCC, ZTE)
· Option 1: 2 times (CMCC, ZTE)
· Option 2: 4 times (Nokia, CATT, MTK, vivo, Qualcomm, NEC)
· Option 2: different value (Nokia, CATT, Ericsson, CMCC)
· 4 times for scenario#1 and 2 times scenario#2 (Ericsson, Nokia, CATT, CMCC, NEC)



Higher scaling factor allows UE to save more power. Also, the use of same scaling factor saves us from defining a transition period between scenario 1 and 2. That’s why, we propose a same scaling factor of 4 in both scenarios.
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.
Proposal 1: For both scenario #1 and #2, a same scaling factor of 4 is used.

RRM Measurement Relaxation Threshold for Inter-freq Measurement
RAN4 made the following relevant agreement during the last meeting [1]:
	Agreements
· RRM measurement relaxation threshold for inter-frequency measurement
· Option 1: It is up to RAN2’s decision on whether to introduce carrier specific threshold for inter-frequency measurement relaxation. (Apple, CATT, CMCC, Huawei, Ericsson, Qualcomm, NEC)
· Option 2:  Introduce carrier specific search thresholds for measurement relaxation. (LGE, Nokia, vivo)
· Companies are encourage to provide analysis of performance impact due to measurement relaxation.



RAN2 has discussed whether to introduce RRM measurement relaxation threshold for inter-frequency measurement but could not reach a consensus to introduce it. This will require signalling that would impact RAN2 specs. Hence, we prefer this to be decided in RAN2.
Proposal 2: RAN2 should decide whether to introduce RRM measurement relaxation threshold for inter-frequency measurement.

Impact of RRM relaxation on EMR layers
RAN4 made the following relevant agreement during the last meeting:
	Agreements
· EMR impact in power saving mode
· Option 1: Measurements on EMR carriers should not be relaxed if T331 is running. (LGE, Nokia, CATT, Qualcomm, Ericsson, Apple, CMCC, NEC)
· Option 2: Measurements on EMR carriers shall be relaxedif T331 is running (vivo, MTK, Huawei)



If UE is configured EMR and T331 timer is running, UE should not be allowed to relax or enter any relaxed measurement mode, e.g. option 1 or option 2.
Proposal 3: UE is not allowed to relax or enter any relaxed measurement mode if UE is configured with early measurement reporting (EMR) and T331 timer is running.

RRM measurement relaxation for inter-frequency layer with higher priority
RAN4 made the following relevant agreement during the last meeting:
	Agreements
· RRM measurement relaxation for inter-frequency layer with higher priority
· 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. 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same  relaxed measurement requirement as those for the frequency layer of equal/lower priority.
· FFS 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.



RRM measurement relaxation needs to be applicable for inter-RAT measurement with higher priority as well. If measurement of inter-frequency layer with higher priority is relaxed but the measurement of inter-RAT layer with higher priority is not relaxed, UE will switch to a different RAT before evaluating other frequencies of NR. This is not desirable.
Observation 2: 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. 
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.
NW signalling regarding NCell RRM measurement relaxation
RAN2 has recently sent an LS to RAN4 regarding RRM relaxation [2]. RAN4 made the following relevant agreement during the last meeting:
	Agreements
· When network configures the parameters of both low mobility and not-at-cell-edge criteria,
· If network indicates option a,  
· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled
· If network indicates option b,
· the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled
· the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.
· FFS the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled


According to the LS, network can configure UE with two different options for power saving. In option a, UE can perform relaxation only when both criteria are fulfilled. In option b, UE can perform relaxation when only one of the criteria gets fulfilled. However, in a real scenario, UE may switch back and forth between fulfilling one of the relaxation criteria to fulfilling both relaxation criteria. Hence, network should allow UE to transition between these two cases based on its channel conditions. Otherwise, a UE that has been configured with option b of RAN2’s LS will not be able to turn off NCell RRM measurement when both criteria get fulfilled. 
Option b needs to be clarified to allow this procedure. 
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 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.
Transition period requirement
RAN4 made the following relevant agreement during the last meeting [1]:
	Agreements
· Transition period requirement
· Option 1: (MTK, Apple, CATT)
· When the intra/inter-frequency measurement transitions between any of two scenarios during one cell-reselection or measurement period, the cell re-selection or measurement requirements shall be the maximum of corresponding to the first mode before transition and the second mode after transition.
· Option 2: (Ericsson, Qualcomm, Nokia, 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 3: (vivo)
· Define transition requirement between normal mode to relaxed mode (scenario 1/2/3) and vice versa




Option 1 mentions that the measurement requirements shall be the maximum of the first mode before transition and the second mode after transition. However, option 1 does clarify how long the transition period will be.
Option 2 clarifies the transition period among different scenarios: normal mode and relaxed mode, different relaxed modes, etc. Option 3 proposes to define transition requirement between normal mode and relaxed mode.
We think that both option 2 and 3 are fine. However, if option 3 is selected, the exact transition requirement should be clarified, as shown in the 3rd and 4th sub-bullet of option 2.
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.
Triggering RRM relaxation mode
During the last meeting, one company proposed to relax the frequency of judging to trigger RRM relaxation mode. We think that the UE should judge to trigger RRM relaxation mode at the same rate as its serving cell evaluation. No additional scaling factor is needed.
Proposal 7: UE judges to trigger RRM relaxation mode at the same rate as its serving cell evaluation. 
· No additional relaxation factor is needed.

Conclusion
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.
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