Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #105bis
R2-1907892
Reno, U.S.A., May 6th – May 10th 2019

Agenda item:
11.11.5 (FS_NR_UE_pow_sav)
Source:
LG Electronics Inc.


Title:
Considerations on performing RRM measurement relaxation for power saving
Document for:
Discussion and Decision
1 Introduction

In this contribution, we discuss about the issues to be considered while performing measurement relaxation for power saving.

2 Discussion
 In RAN2#105bis meeting, RAN2 discussed about evaluation of RRM measurement relaxation. Following is the agreements made in the meeting [1]:
	Agreements: 

1. RAN2 evaluates RRM measurement relaxation in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.

2. RAN2 to evaluate relaxed monitoring criteria under which the UE may relax RRM measurements. The relaxed monitoring criteria may include the following aspects, but are not limited to:

•
UE mobility status (e.g. serving cell variation, speed, movement, direction, cell (re-selection, UE type …)

•
Link quality (e.g. serving cell threshold/quality, position in cell, …)

•
Serving cell beam status (e.g. beam change, direction, beam specific link condition…)

3. Serving cell measurements are not excluded from the evaluation of relaxed RRM measurements for now.




 Besides evaluation of measurement relaxation criteria, RAN2 needs to discuss how to relax the measurement.
 In the specification TS 38.133 [2], requirement of measurement period is specified. The UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses 10.1.4, 10.1.5, 10.1.9, 10.1.10, 10.1.14 and 10.1.15 in [2], respectively.
 If the required measurement period is extended, for example, if T SSB_measurement_period_inter of a frequency is extended from 200ms to 500ms, the UE is allowed to measure the cell quality of the inter-frequency less frequently. Therefore, the UE is able to reduce power consumption used on the frequency for the measurements.
Observation 1: While measurement relaxation, if required measurement period of measuring cell quality is extended, the UE may reduce power consumption.

 However, specifying the measurement period is RAN4’s scope, RAN2 could wait for the RAN4’s input. In RAN2’s discussion, we can consider the measurement period as one of aspects of measurement relaxation.
Proposal 1: RAN2 to consider extending the measurement period as one of aspects of measurement relaxation, but wait for the RAN4’s input.
 In the section 9.2.3 and 9.3.3 of TS 38.133 [2], the number of cells and SSB for intra-frequency and inter-frequency, respectively, are specified. For intra-frequency and each inter-frequency, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements on 8 identifies cells and 4 identified cells, respectively.
 If the required number of identifies cells to be measured is reduced, the UE may be able to reduce the power consumption because the UE can spend less time on monitoring the frequency. For example, if the required identified cells is reduced from 4 to 2, when the UE detects 2 identifies cells, the UE is allowed to stop monitoring the frequency where the UE needs to monitor the frequency until 4 identified are found.
However, detecting less cells may occur losing chance to find better cells. If number of required identified cells is reduced from 4 to 2 as given example above, it is 50% percent that the best quality cell is located in the un-found two cells. If the best quality cell is not detected on the frequency, following scenarios are expected:

1.  The UE moves on to the non-best quality cell. Therefore, the UE may perform another mobility to the ‘real’ best quality cell soon.
2.  The non-found best cell quality may above the measurement rule threshold (e.g., s-Measure, SnonIntraSearch, SIntraSearch). Therefore, the UE may lose chance to stop or relax the measurement on the frequency.

Observation 2: For the measurement relaxation, if required number of cells to be measured is reduced, the UE may lose chance to detect the best quality cell. Furthermore, the UE may lose chance to stop or relax the measurement on the frequency.

Additionally, for inter-frequency measurement in connected mode, measurement gap is required. The UE requires time slots to tune on the frequency before and after performing the measurement. Therefore, upon starting inter-frequency measurement, gain of reducing the number of required cells to be measured seems insignificant.
Proposal 2: Reducing number of cells to be measured on a frequency is not considered for RRM measurement relaxation.
The UE performs handover or cell reselection if one of neighbour cells satisfy the certain cell quality condition. In other words, the UE may not move on to the neighbour cells with poor quality for the meantime.
Observation 3: If measured quality of the cells in a frequency is not good enough, it is expected that the UE might not move on to the frequency at least for a while
If the serving cell quality is below the threshold so that the UE is performing the neighbour cell measurement, the UE needs to perform neighbour cell measurement on all the configured frequencies even if the serving cell quality is just below the threshold. However, the UE does not need to fully monitor the frequencies whose cell quality is not good enough, as immediate mobility might not occur. Therefore, even if the UE relaxes the measurement on a frequency when measured quality of the cells in the frequency is not good enough, the UE can reduce the power consumption on neighbour cell measurements without damaging mobility performance.
Observation 4: Even if the UE performs measurement relaxation on the frequency, there might no harm on the mobility performance of the UE.
Proposal 3: Selectively reducing number of measured inter-frequencies can be considered. How to reduce is FFS.

3 Conclusion
In conclusion, we propose the followings:
Observation 1: While measurement relaxation, if required measurement period of measuring cell quality is extended, the UE may reduce power consumption.

Proposal 1: RAN2 to consider extending the measurement period as one of aspects of measurement relaxation, but wait for the RAN4’s input.

Observation 2: For the measurement relaxation, if required number of cells to be measured is reduced, the UE may lose chance to detect the best quality cell. Furthermore, the UE may lose chance to stop or relax the measurement on the frequency.

Proposal 2: Reducing number of cells to be measured on a frequency is not considered for RRM measurement relaxation.
Observation 3: If measured quality of the cells in a frequency is not good enough, it is expected that the UE might not move on to the frequency at least for a while

Observation 4: Even if the UE performs measurement relaxation on the frequency, there might no harm on the mobility performance of the UE.
Proposal 3: Selectively reducing number of measured inter-frequencies can be considered. How to reduce is FFS.
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