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1 Introduction
In the RAN1 #95 meeting, the following agreements were made to reduce the power consumption in RRM measurement [1]:
	Agreements:
· [bookmark: _Hlk529974035]Observation: for certain conditions (e.g., low mobility deployment/UE speed/favorable RSRP conditions), the number of RSRP measurement samples for a given duration (e.g., measurement period / evaluation period) can be relaxed with negligible impact on accuracy achieved by existing Rel-15 measurement.

Agreements:
· Observation: 
· For certain conditions (e.g., favorable RSRP conditions, etc.), reducing RRM measurement activities (e.g., measurement, reporting) for a given time period is beneficial from UE power saving perspective for RRC IDLE/INACTIVE/CONNECTED states.

Agreements:
· [bookmark: _Hlk530059834]For intra frequency and/or inter frequency measurement, the following approaches are to be studied for UE power saving in time domain, including impact on mobility performance
· Increasing measurement period
· Reducing number of samples (e.g., OFDM symbols / slots) within a measurement period (e.g., SMTC window)
· Confining RRM measurements within a measurement window and increasing the periodicity of the measurement window for intra frequency and/or inter frequency measurement
· Other approaches are not precluded
· Note: this does not necessarily mean that the techniques studied will have spec impact

Agreements:
To further study the following adaption mechanism of RRM measurement activities for UE power saving:
· gNB controlled RRM measurement operation with UE assistance information reported to gNB, e.g.,
· mobility related information (e.g., mobility state, history of mobility state, UE's visited cells and cells not reselected due to the ping-pong effect, the number of handovers for certain period, etc.)
· channel condition (e.g. change in serving RS/signal)
· gNB controlled RRM measurement operation without UE assistance information reported to gNB based on certain conditions, e.g.,
· Doppler estimation for RRC CONNECTED states
· cell type (e.g., small cell/macro cell)
· gNB controlled threshold to support UE autonomous RRM measurement adaptation based on e.g.,
· signal measurements (e.g., RSRP)
· UE mobility state (e.g., low/medium/high mobility)
· UE location in the cell (e.g., cell-center/cell-edge)
· S-measure enhancement (e.g. S-measure for SCell, CSI-RS) 
· Other mechanisms/approaches are not precluded
Agreements:
Observation:
· Reducing the number of cells for intra-frequency measurement can be beneficial for UE power saving, 
· Assuming that UE can limit the processing for measurement within a constrained time period and/or with reduced complexity.
· Assuming number of neighbouring cells to be measured is reduced.
· For UE power saving perspective, reducing the need in neighbour cell intra-frequency measurement can be beneficial.

Agreements:
Observation: Under certain conditions and certain deployment scenarios, additional resource for RRM measurement can be beneficial for UE power saving, including at least the following aspects: 
· Minimizing/reducing the timing gap between measurement (e.g., SSB) and DRX ON duration (e.g., paging monitoring occasion/reception, data reception, etc.) 
· Additional resource around the measurement occasion, e.g., for AGC assistance
· Reducing measurement activities by providing additional resource may provide sufficient measurement/T-F accuracy.


[bookmark: _GoBack]In this contribution, we discuss the aspects of current RRM framework and provide our views on the potential enhancements to reduce the UE energy consumption on RRM aspects.   
2. Discussion
2.1 Mobility related enhancements 
In NR, it has been widely observed that RRM measurements consume a large portion of UE power in both FR1 and FR2 deployment scenarios [1]. More specifically, UE speed has a significant influence on the RRM power consumption. In many scenarios, UE may be moving slowly or even stationary and the measured signal does not change over sampling period. To optimize UE power consumption on RRM in this scenario, it was generally agreed to study the UE assisted mobility information to facilitate the configuration of measurement controlled by gNB. 
Rel-15 NR defines three mobility states for UEs in RRC_IDLE and RRC_INACTIVE states: “High-mobility”, “Medium-mobility”, and “Normal-mobility” state [2]. Especially, for UEs in High- or Medium- mobility states, UE shall apply the speed dependent scaling rule to cell reselection related parameters aiming to minimize the UE's consumed power. We believe UE's power consumption can be further reduced if two new states were defined "stationary-mobility state" as explained on [3].  The "stationary-mobility" state may also be referred as "No-mobility" state or "Low-mobility" state. For this new state, the measurement results might be similar for a rather long period and hence a corresponding scaling rule could be defined to allow UE perform measurement less frequently or even skip certain number of measurement(s).
In addition, "Stationary-mobility " state can be determined by evaluating how fast the signal change in a serving cell or beam taking potentially into consideration the network deployment. One solution is that threshold values can be used for the UE to determine whether it is in stationary mobility state.  The value of threshold could be defined in the specification or provided by the network to the UE. For example, if a UE performs less than certain number of cell reselections during certain period of time period. Whether or not a UE is stationary might be known by the UE via a non-3GPP mechanism e.g via GPS, and it is foreseen beneficial to share this information with the network, like in LTE. Therefore, a less frequent measurement configuration can be configured to stationary-mobility UE.
Proposal 1: 
· To define a new "stationary-mobility state" for NR UEs (i.e. UEs with no mobility or very low mobility).
· UE reports its mobility speed status or request approximate measurement configurations based on the evaluated mobility status. 
UEs in RRC_CONNECTED could also benefit for the mobility state information, if the network could configure a UE efficiently with measurement objects (MO) based on its current condition. For example, if the UE's mobility state were tracked by the network, the network could use fast signaling to (de)activate the appropriate MO.
Proposal 2: 
· To support the activated or deactivated of a configured measurement objects (MO) based on UE’s mobility state.

2.2 Enhancements on RRC states transitions
A Rel-15 NR, the UE in RRC_CONNECTED needs to receive RRC Release message to enter RRC_IDLE or RRC_INACTIVE. This action is controlled by the network; e.g. the network may keep UE in RRC_CONNECTED longer in case future DL or UL traffic may come. This results in higher UE's power consumption as even though UE uses C-DRX, it still might need to perform connected mode measurements, and handover events may be triggered with its corresponding signaling. Therefore, mechanism for efficient RRC state transitions can be useful from UE power consumption perspective e.g. introducing some of UE's indication or timer-based approach. Furthermore, when a UE enters RRC_INACTIVE, signaling is already optimized therefore if UE were to become RRC_CONNECTED relatively soon might not be as harm than for RRC_IDLE.
Proposal 3:
· Study mechanism to enable efficient UE's transmission from RRC_CONNECTED into RRC_INACTIVE, and potentially even into RRC_IDLE.

3. Conclusion 
The above discussion is summarized with the following proposals: 
Proposal 1: 
· To define a new "stationary-mobility state" for NR UEs (i.e. UEs with no mobility or very low mobility).
· UE reports its mobility speed status or request approximate measurement configurations based on the evaluated mobility status. 
Proposal 2: 
· To support the activated or deactivated of a configured measurement objects (MO) based on UE’s mobility state.
Proposal 3:
· Study mechanism to enable efficient UE's transmission from RRC_CONNECTED into RRC_INACTIVE, and potentially even into RRC_IDLE.
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