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1 Introduction
In the SID on power saving [1], the following objective is tasked to RAN1 and RAN2:

· Study the UE power consumption reduction in RRM measurements in synchronous and asynchronous network deployment 

In this contribution we discuss potential enhancements of RRM measurement to reduce UE power consumption. 
2. Discussion
2.1 Mobility related enhancements 
Rel-15 NR defines three mobility states for UEs in RRC_IDLE and RRC_INACTIVE states: “High-mobility”, “Medium-mobility”, and “Normal-mobility” state, as shown in Annex A reference from [2]. 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. In our understanding, UE's power consumption can be further reduced if two new states were defined: 

· "Stationary-mobility state" which 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).
· “Very_High-mobility state" which may also be referred as "Extreme-mobility state" or "Speed_Train-mobility state". For this new state, the measurement results might change fast and the information gathered by the sample may become invalid to reflect UE's latest condition. Therefore a corresponding scaling rule could be defined to allow UE perform measurement less frequently or even skip certain number of measurement(s).
UE may determine whether is in any of those new mobility state by evaluating how fast the signal change in a serving cell or beam taking potentially into consideration the network deployment (e.g. cell type), and the UE's characteristics (e.g. capabilities or subscription information).
Proposal 1:

· Study the conditions for NR UE to skip or reduce the number of RRM measurements for UE in "stationary-mobility state" and  for UE in "very_high-mobility state".
UE may also save power consumption if the network configures the UE with the optimum settings based on its conditions. Therefore it is foreseen benefitial if UE could also provide its mobitliy state information to the network. In LTE, similar mechanism has been defined in and it is also foreseen benefitial for NR. In addition, it is helpful that UE reports mobility history information of the last visited cells (as shown in Annex B), as well as, those cells that UE did not reselect due to the ping-pong effect (as shown in Annex A, "UE shall not consider consecutive reselections where a cell is reselected again right after one reselection for mobility state detection criteria").

Proposal 2:

· Study a mechanism for a UE to report mobility related information (such as, history of mobility state, UE's visited cells and cells not reselected due to the ping-pong effect) to the network.
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 dedicated signaling to (de)activate the appropriate MO (assuming that corresponding MO were previously configured). 
Proposal 3:

· Study the conditions for NR UE to be configured with multiple measurement objects (MO) to be activated or deactivated based on its current mobility state.
A Rel-15 NR UE in RRC_CONNECTED could be configured by the network to do measurement in both SSB and CSI-RS. This will lead on an increase of UE's power consumption as UE requies to take the measurements on SBB and CSI-RS independtly. Therefore it is foreseen benefitial that a UE could skip doing measurements on one of them at least under certain conditions, such as when in stationary mobility state or very_high mobility state.

Proposal 4:

· Study the conditions for NR UE in RRC_CONNECTED not having to do measurement in both SSB and CSI-RS when configured e.g. in "stationary-mobility state" and  for UE in "very_high-mobility state".
2.2 Enhancements on RRC transitions
A Rel-15 NR UE in RRC_CONNECTED needs to receive RRC Release message to enter into 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 may lead into higher UE's power consumption as even though UE uses C-DRX, it still might need to perform and report connected mode measurements, and handover events may be triggered with its corresponding signaling. Therefore it is foreseen benefitial to enable mechanism for efficient RRC state transitions e.g. introducing some of UE's indication or timer based approach. Moreover when a UE enters into RRC_INACTIVE signaling is already optimized therefore if UE were to become RRC_CONNECTED relatevilly soon might not be as harm than for RRC_IDLE. 
Proposal 5:

· 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:

· Study the conditions for NR UE to skip or reduce the number of RRM measurements for UE in "stationary-mobility state" and  for UE in "very_high-mobility state".
Proposal 2:

· Study a mechanism for a UE to report mobility related information (such as, history of mobility state, UE's visited cells and cells not reselected due to the ping-pong effect) to the network.
Proposal 3:

· Study the conditions for NR UE to be configured with multiple measurement objects (MO) to be activated or deactivated based on its current mobility state.
Proposal 4:

· Study the conditions for NR UE in RRC_CONNECTED not having to do measurement in both SSB and CSI-RS when configured e.g. in "stationary-mobility state" and  for UE in "very_high-mobility state".
Proposal 5:

· Study mechanism to enable efficient UE's transmission from RRC_CONNECTED into RRC_INACTIVE, and potentially even into RRC_IDLE.
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