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1. Introduction
In RAN2#107bis and RAN2#108 meeting, some agreements have been made for RRM measurement relaxation:
RAN2#107bis Agreements:
1. Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 

2. Cell-edge criteria will not consider neighbour cell measurements 

RAN2#108 Agreements 
1.
Measurement relaxation criteria is evaluated using cell quality only, and we do not define beam-specific conditions for RRM measurement relaxation.

2.
For not-at-cell-edge scenario, the thresholds can be based on RSRP and/or RSRQ and is configurable by the network. For low-mobility scenario, the thresholds of the delta are only in relation to RSRP.

3.
Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 

4.
Network configures RRM measurement relaxation via broadcast only; dedicated control is not supported

5.
For modifications of low-mobility scenario, TSearchDeltaP less than 5 minutes is configurable in NR

In this contribution, we will discuss UE RRM measurement relaxation with aforementioned agreements and give our basic proposals for approval.
2. Discussion
As described in the first agreement in RAN2#107bis, network can configure the triggering criteria (i.e., not-cell-edge criteria and low-mobility criteria) independently. In other words, only one of the criteria can be configured, or both of the criteria can be configured. For the latter case, we need to decide “and/or” issue for when the RRM measurement relaxation is performed, i.e., whether at least one of the criteria is fulfilled or both are fulfilled.   
In our understanding, RRM measurement relaxation for UE power saving should not impede agile cell reselection procedure compared to when it is not applied. If not-cell-edge criteria is not considered for RRM measurement relaxation, a UE performs relaxed measurement even when the UE is a cell-edge suffering from serving cell performance degradation. It hinders timely neighbouring cell reselection. On the other hand, if low-mobility criteria is not considered, the UE moving fast (e.g., 500km/h) towards outwards from the serving cell coverage relaxes RRM measurement, not allowing seamless cell reselection. Therefore, we propose that when network configures both not-cell-edge criteria and low-mobility criteria, RRM relaxed measurement should be performed when both of criteria are fulfilled simultaneously. 
Proposal 1: When network configures both not-cell-edge criteria and low-mobility criteria together for RRM measurement relaxation, the UE should perform relaxed RRM measurement when both criteria are fulfilled simultaneously.
As described in the second agreement in RAN2#108, for the not-cell-edge criteria, it was agreed that network can configure one of RSRP/RSRQ thresholds, or both thresholds. For the latter case, there is “and/or” issue to meet not-cell-edge criteria, i.e., whether at least one of RSRP and RSRQ based criteria is met or both criteria are met.
RSRP can be generally interpreted UE’s relative distance from the base station of the serving cell when neither interference or nor noise exists. In other words, the higher RSRP is observed, the farther away the UE is positioned from the base station. Thus, it is trivial to include RSRP in the criteria for “not-cell-edge” literally. However, when the interference or noise is strong enough, RSRP cannot be the indicator for the distance from the base station. In addition, when interference or noise level is high in current serving cell, RRM measurement should not be relaxed to search other cells or frequencies on which radio channel is clean. For this reason, we insist that RSRQ be considered together with RSRP for not-cell-edge criteria. 
Proposal 2: The not-cell-edge criteria for RRM measurement relaxation should consider both RSRP and RSRQ. 

For the not-cell-edge criteria in current running 38.304 CR, serving cell RX level value (i.e., Qrxlevmeas) and serving cell quality value (i.e., Qqualmeas) are used to compare with the thresholds (i.e., SsearchThresholdP and SsearchThresholdQ), respectively. However, cell selection Rx values (i.e., Srxlev/Squal) derived from Qrxlevmeas/Qqualmeas have been used in cell selection and resection criteria. Accordingly, we propose to replace Qrxlevmeas/Qqualmeas with Srxlev/Squal for the not-cell-edge criteria, respectively. 
Proposal 3. For the not-cell-edge criteria for RRM measurement relaxation, cell selection level (Srxlev and Squal) should be used instead of measured cell level (Qrxlevmeas and Qqualmeas).
As described in 3rd agreement in RAN2#108, whether higher priority frequencies can be relaxed is up to network configuration. To this end, the indicator highPriorityMeasRelax was introduced in the running 38.304 CR. Introducing frequency-specific indicator incurs additional overhead with marginal benefits and makes UE behavior complicated.  
Proposal 4. highPriorityMeasRelax should not be per-frequency indication, but one indication for all higher priority frequencies.

TS 38.133 [1] currently defines how to perform RRM measurement for higher priority frequency if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ (shortly, condition A). It is different from how to perform RRM measurement when Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ. In other words, for higher priority frequency, condition A is used to perform different measurement according to whether the UE is in cell-center (We assume that it is stronger than the not-cell-edge criteria) or not.  
On the other hand, RRM measurement relaxation for higher priority in the current running 38.304 CR does not differentiate measurement according to whether the UE is in cell-center or not (i.e., according to condition A). It just describes the following: For measurements of higher priority frequencies, if highPriorityRelaxOrNot is configured with value true and low-mobility and/or not-cell-edge criteria is fulfilled (shortly, condition B), the UE chooses to perform relaxed measurement. For this case (i.e., condition B is fulfilled), therefore, we need to discuss whether to have different measurement according to condition A or have the same measurement irrespective of condition A. 
Specifically, it is obvious that, when condition B is fulfilled but condition A is not fulfilled, the UE chooses to perform relaxed measurement by condition B as described in the current running 38.304 CR. Then, let us consider the case that condition B is fulfilled, and condition A is also fulfilled. We propose two possible options for this case. The 1st option is that the UE just performs the relaxed RRM measurement by condition B as described in the current running 38.304 CR. It means that condition A is not considered, and thus there is no difference according to condition A. How to perform the relaxed RRM measurement is up to RAN4, and RAN4 can possibly define different ways to relax the measurement according to condition A. The 2nd option is that the UE does not perform RRM measurement. Then, we can clearly differentiate the following two cases: 1) When both conditions A and B fulfilled, the UE does not perform RRM measurement. 2) When condition B is fulfilled but condition A is not fulfilled, the UE performs relaxed measurement.
Proposal 5. When 1) highPriorityMeasRelax is configured with true (or present), 2) low-mobility and/or not-cell-edge criteria is fulfilled, and 3) (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ), we propose two options: 1) the UE performs the relaxed RRM measurement, or 2) the UE does not perform RRM measurement. For option 1), How to perform the relaxed RRM measurement is up to RAN4, and RAN4 can possibly define different ways to relax the measurement according to whether (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ) is fulfilled or not.
UEs in a cell can be categorized into two types: 1) UE A applies the priorities in dedicated signalling 2) UE B applies the priorities in system information. Since UE A and UE B may have different priorities, it would be good to clarify whether “both UE A and UE B” or “only UE B” perform relaxed RRM measurement. We think the simplest approach would be treat to the dedicated priorities and common priorities in the same way.

Proposal 6: UE should perform relaxed RRM measurement irrespective of whether the priorities are provided by dedicated signalling or broadcast signalling.
In a 38.331 running CR, timer T330 was introduced for measurement logging. The UE in CONNECTED starts T330 upon receiving the LoggedMeasurementConfiguration message from network. While T330 is running, the UE in IDLE/INACTIVE shall perform logging of measurement results. It is used for network performance optimization. Thus, we propose that, when timer T330 is running, RRM measurement relaxation should not be allowed not to interrupt measurement logging procedure.   
Proposal 7. If timer T330 is running, the UE should not perform relaxed RRM measurement. Instead, existing measurement rules in Rel-15 are applied
3. Conclusion

In this contribution, we discuss the UE power consumption reduction for RRM measurement relaxation. Based on the discussion, we have the following proposals:
Proposal 1: When network configures both not-cell-edge criteria and low-mobility criteria together for RRM measurement relaxation, the UE should perform relaxed RRM measurement when both criteria are fulfilled simultaneously.

Proposal 2: The not-cell-edge criteria for RRM measurement relaxation should consider both RSRP and RSRQ.

Proposal 3. For the not-cell-edge criteria for RRM measurement relaxation, cell selection level (Srxlev and Squal) should be used instead of measured cell level (Qrxlevmeas and Qqualmeas).

Proposal 4. highPriorityMeasRelax should not be per-frequency indication, but one indication for all higher priority frequencies.

Proposal 5. When highPriorityMeasRelax is configured with true (or present), different RRM measurement relaxation should be used for each of following two cases: 1) When the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, and 2) When the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, and low-mobility and/or not-cell-edge criteria is fulfilled. How to relax these two cases differently is up to RAN4.
Proposal 6: UE should perform relaxed RRM measurement irrespective of whether the priorities are provided by dedicated signalling or broadcast signalling.

Proposal 7. If timer T330 is running, the UE should not perform relaxed RRM measurement. Instead, existing measurement rules in Rel-15 are applied
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