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1. Introduction

In the last RAN4 meeting, the WF on power saving RRM requirements was approved in [1].
	· The following options should be considered for RRM measurement relaxation if the measurement relaxation criteria defined in RAN2 are met in next meeting:
· Option1: RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of carriers to be measured;
· Option2: RRM measurement relaxation of neighbour cell monitoring in LTE MTC/NB-IoT can be reused for defining the RRM requirements for UE power saving in NR
· Other option is not precluded.



This paper provides the analysis on the measurement relaxation.
2. Discussion
At last meeting, the main concern focus on the understanding of the RAN2’agreement shown as below.

	Agreements 

· Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    

· UE may activate relaxed measurement criteria if at least any of the following conditions are met:   

· Serving Cell measurement does not change more than a relative threshold during a time period

· LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 

· UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold

· FFS: Whether neighbour cell RSRP should also be considered.



In TS 36.304, the relaxed monitoring measurement rules are specified for NB-Iot. It specifies that when UE is required to perform intra-frequency or inter-frequency measurement with equal and lower priority, the UE may choose not to perform these measurements when the relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled. In R16 power saving, RAN2 agreed that the principle in LTE is considered as a baseline, however it doesn't mean the LTE rule shall be completely copy. In last RAN2 meeting,  further progress are made and it is agreed that 

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 

Currently a running CR on UE power saving in RAN2 is under discussion. In the discussion, RAN2 is specifying the relaxed measurement condition in which the threshold is different with LTE. The relaxed measurement rules are specifying as well. The main thinking is: when the UE is required to perform measurements of intra-frequency or inter-frequencies or inter-RAT frequency cells of equal or lower priority, the UE may choose to perform relaxed measurements when the relaxed measurement criterion is fulfilled. Although the running CR is not agreed so far, RAN2 had the common understanding that the relaxed measurement shall be performed when some condition is met.
Proposal 1: At least for low mobility, the relaxed measurement shall be performed when certain condition is met.
With the above premise, the relaxed measurement requirement shall be discussed.
· Reducing the frequency layer number 
Paging occasion is essential and can not be missed from UE point of view. In theory, UE can perform intra-frequency measurement during the paging occasion, which means that intra-frequency measurement doesn’t introduce extra large power consumption. 
For inter-frequency measurement, UE needs to wake up additionally during DRX-OFF in order to avoid the degradation on the paging reception. As we know, the measurement requirements for inter-frequency are scaling with the frequency number. It means that the normalized power is not increased when multiple inter-frequency layers are configured. Thus reducing the inter-frequency layers for measurement in idle mode can not bring power saving gain.
Proposal 2: Reducing the inter-frequency layers for measurement in idle mode can not bring power saving gain.
· Relaxation of measurement/cell identification/evaluation requirements.
In our understanding reducing the measurement samples during the measurement period is not expected. The current measurement accuracy shall be satisfied, otherwise the measurement results reported are not credible. Then relaxing the measurement periodicity can be considered. Intuitively the normalized power assumption is reduced when the measurement periodicity is extended.
Proposal 3: RAN4 shall consider relaxed the measurement periodicity, cell identification time and evaluation time in idle mode for power saving.
3. Conclusions

This contribution provides the discussion on measurement relaxation in power saving. The proposals are provided as below:
Proposal 1: At least for low mobility, the relaxed measurement shall be performed when certain condition is met.
Proposal 2: Reducing the inter-frequency layers for measurement in idle mode can not bring power saving gain.

Proposal 3: RAN4 shall consider relaxed the measurement periodicity, cell identification time and evaluation time in idle mode for power saving.
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