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1 Introduction
A new SID for studying UE power saving in NR has been approved in RAN #80 meeting. According to [1], the following objectives should be in RAN2’s study scope. 
	The objective is to study UE power saving framework taking into consideration of latency and performance in NR as well as network impact. The objective of the UE power saving study includes the following,
1)  Identify techniques for UE power saving study with focus in RRC_CONNECTED mode [RAN1, RAN2]
a) Study UE adaptation to the traffic and UE power consumption characteristics in frequency, time, antenna domains, DRX configuration, and UE processing timeline for UE power saving
(Note: existing UE capabilities are assumed for UE processing timeline)

i) Network and/or UE assistance information

ii) Include mechanism in reducing PDCCH monitoring, taking into account current DRX scheme

b) Study the power saving signal/channel/procedure for triggering adaptation of UE power consumption characteristics

2)  Study the UE power consumption reduction in RRM measurements in synchronous and asynchronous network deployment [RAN1/2]

3)  Study the enhancement of higher layer procedures for UE power saving   [RAN2]
a) Study the enhancement of UE paging procedure based on the additional power saving signal/channel/procedure

b) Study the enhancement of UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode  


As highlighted above, one objective of this SID is to study the power consumption reduction in RRM measurements. This contribution analyses the impact of UE mobility information and proposes enhancements of S-measure for further power saving gain.
2 Discussion
According to the current TR 38.840, RAN1 has discussed about various adaptation mechanisms in previous meetings and concluded that mobility related information e.g., the UE mobility state which may assist RRM measurement operations can be taken into account when studying RRM measurement adaptation [2].

	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



It is observed from many researches that UEs in different speeds/mobility states may have different requirements on measurements, hence adapting RRM measurement based on the UE mobility related information dynamically can be a potential way to avoid unnecessary measurement operations and meanwhile ensure that the basic mobility performance is guaranteed.  
As for the specific design of such mechanisms, there are several aspects FFS. Possible issues are stated as follows.
· What to be included as the mobility related information, e.g. UE speed, UE mobility information, etc.

· What aspects/operations in RRM measurement can be adapted based on the mobility related information.

· How to apply the mobility information in RRM measurement adaptation, e.g. whether/how to combine this method with other adaptation approaches.
Proposal 1: Study UE mobility information related RRM measurement adaptation mechanisms for UE power consumption reduction.
In current specifications, S-measure which can be used to alleviate UE’s non-serving cell measurements is already supported in RRC_CONNECTED mode. With the s-MeasureConfig, the UE is required to perform non-serving cell measurements only when the NR SpCell RSRP is lower than the configured threshold [3], which implies that there are possibilities for the UE to save the power consumption of neighbour cell measurements when it is provided with S-measure configuration.
In addition, RAN1 has some drawn agreements on adaptation mechanisms of RRM measurements during RAN1 #95 meeting and they are captured in TR 38.340 as highlighted above [2]. As can be seen from the conclusion, S-measure enhancement is listed as a RRM measurement adaption mechanism for further study.
Considering that S-measure is already supported in R15, extending this mechanism can be a relatively straightforward approach for further power saving gain.
Observation: Enhancing S-measure in RRC-CONNECTED is a potential way for achieving further UE power consumption reduction with relatively less complexity.

Therefore, we can consider to adapt S-measure threshold taking the UE mobility related information into account. For instance, when the UE is in low mobility state or stationary, it is less likely to experience frequent handover or even it does not change its serving cell for certain time, which implies that the demand for the UE to perform non-serving cell measurements is lower. Hence, it is possible to adjust the S-measure threshold lower in this case for reducing unnecessary neighbour cell measurements and saving the power for these measurements. By contrast, when the UE is in high mobility state, it should be cautious to relax non-serving cell measurements avoiding mobility performance deterioration.
Specific ways to adapt S-measure based on UE mobility related information can be FFS, e.g. whether gNB updates S-measure threshold based on UE speed/mobility state or UE adjusts S-measure within thresholds (pre-)configured by gNB considering its speed/mobility state.
Proposal 2: Study adjusting S-measure configuration based on UE mobility related information, e.g. UE speed or UE mobility state, as a way for RRM measurement adaptation.
3 Conclusion

In this contribution, we analyse the impact of UE mobility information and discuss about S-measure enhancement on power consumption reduction in RRM measurement and put forward possible methods or issues for further study. Based on the above discussion, observation and proposals are stated as follows:
Proposal 1: Study UE mobility information related RRM measurement adaptation mechanisms for UE power consumption reduction.
Observation: Enhancing S-measure in RRC-CONNECTED is a potential way for achieving further UE power consumption reduction with relatively less complexity.

Proposal 2: Study adjusting S-measure configuration based on UE mobility related information, e.g. UE speed or UE mobility state, as a way for RRM measurement adaptation.
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