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1 Introduction
RANP#84 [1] modified the WI scope based on the RAN2 study for RRM measurements as:

	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]

a)
Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers to be measured [RAN4, RAN2]

b)
Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].

i)
Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced


RAN2#107 [2] meeting agreed the following:

	Agreements 

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

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

a) 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. 


b) 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 this contribution we propose to reuse LTE based relaxed monitoring for NR and using it in the presence of beamforming.
2 Discussion
Relaxed monitoring was specified in LTE [4], where it is described under what conditions the UE can choose to not perform intra-frequency or inter-frequency measurements.
For NR a new concept of using beams have been introduced. This puts even higher burden on the UE to monitor and measure on leading to high power consumption. Hence it would be beneficial to also introduce some sort of relaxed monitoring for beam measurement.

The power saving TR, TR38.840 [3], shows that “reducing the number of measured inter-frequency layers can provide 21~38% power saving gain for RRC CONNECTED states
But the study has not discussed on how to reduce the number of measured beams and what power gains that would lead to, but realistically the gain would be substantial.
2.1 Relaxed monitoring for beam measurements
As a specific aspect related to the number of measurement samples one can conclude that for certain UE implementations the number of beams used for measurements may be large. The UE power consumption due to RRM measurements will scale with the number of beams used for measurements. Hence there would be a potential UE power consumption saving in case the UE during a measurement occasion could reduce the number of receive beams to measure on. 

It is expected that a UE will in certain conditions have good knowledge about the suitable receive beam configuration, which means a specific beam can be reused for subsequent measurements. One example may be a UE in RRC CONNECTED state has determined a suitable receive beam configuration, and when switching to RRC IDLE/INACTIVE states the UE will be able to reuse this information in case conditions are suitable. When reusing the receive beam configuration, power saving is achieved due to avoiding unnecessary measurements in other beam directions. 

Observation 1: A UE switching from RRC CONNECTED state to RRC IDLE/INACTIVE state will have knowledge of a suitable receive beam configuration. 

Proposal 1: In certain conditions the UE can relax RRM measurements by reusing previously known beam configurations, and avoiding unnecessary measurements in other beam directions.

It can be expected that channel conditions change over time. Thus, a UE relaxing its RRM measurements by reusing previously known beam configurations can only perform this relaxation during a limited time duration. Furthermore, if the measurement result indicates a worsening of RRM conditions (e.g. RSRP conditions are unfavourable, e.g. based on S-criteria) then the UE shall monitor additional receive beam directions or fallback to the legacy RRM measurement. 

Proposal 2: Previously known beam configurations can be used for up to a set time duration, subject to measurement results not degrading. 

3 Conclusion
In this document we have discussed that relaxed monitoring could be applied reusing beam information in RRC connected mode to be used when entering RRC Idle mode.
We have made the following observations and proposal:

Observation 1: A UE switching from RRC CONNECTED state to RRC IDLE/INACTIVE state will have knowledge of a suitable receive beam configuration. 

Proposal 1: In certain conditions the UE can relax RRM measurements by reusing previously known beam configurations, and avoiding unnecessary measurements in other beam directions.
Proposal 2: Previously known beam configurations can be used for up to a set time duration, subject to measurement results not degrading.
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