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1   Introduction
In terms of user experience, one of the key features to successfully spread 5G/NR services is to increase the efficiency of UE power consumption.  Objectives of revised WID [1] are to improve the power consumption of eMBB UEs and Reduced Capability NR devices in all RRC states as followings:

1) Specify enhancements for idle/inactive-mode UE power saving, considering system performance aspects [RAN2, RAN1]

a) Study and specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs [RAN2, RAN1]

· NOTE: RAN1 to check and update, if needed, evaluation methodology in RAN1 #102-e meeting

b) Specify means to provide potential TRS/CSI-RS occasion(s) available in connected mode to idle/inactive-mode UEs, minimizing system overhead impact [RAN1]

· NOTE: Always-on TRS/CSI-RS transmission by gNodeB is not required

2) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]

a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
b) Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]

· NOTE: Supplementary RAN2 work, if needed, can be triggered by RAN4 LS

2   Discussion

For the UE in RRC_IDLE/INACTIVE state, the revised WID describes to specify paging enhancement(s) to reduce unnecessary UE paging receptions, subject to no impact to legacy UEs. 
To reduce the power consumption related to paging monitoring, WUS in Rel-15 LTE was introduced for NB-IoT UEs, BL UEs or UEs with enhanced coverage. The WUS is used to indicate that the UE shall monitor MPDCCH or NPDCCH to receive paging in that cell. The UE in IDLE state may receive WUS before a predetermined gap than PO. When WUS is configured, therefore, the UE can determine whether paging monitoring is performed in the next PO based on the reception of WUS. 
The NR paging scheme is basically inherited from the LTE system. So, Paging with WUS may allow the NR UE to reduce unnecessary paging receptions without affecting legacy UEs. Paging with WUS should be a good solution for power saving and avoidance of unnecessary paging to the NR UE in RRC_IDLE/INACTIVE state. 
Proposal 1: Reuse the concept of paging with WUS in LTE.
In LTE, the physical signal of WUS is transmitted based on the actual duration of the subframe level. If a paging procedure to which the WUS concept is applied is introduced in the NR system, it should be able to signal regardless of the device type or service feature.
For the C-DRX UE in RRC_ACTIVE state, DCI-based WUS signalling using DCP has been already introduced in Rel-16 NR. Thus, for paging to the UE in RRC_IDLE/INACTIVE state, DCI-based WUS may be a better solution than WUS using a physical signal in LTE.
Proposal 2: RAN2 needs to discuss the DCI-based framework for paging with WUS.
3   Conclusion
This document tries to find a possible solution for power saving and avoidance of unnecessary paging to the UE in RRC_IDLE/INACTIVE state. 

Proposal 1: Reuse the concept of paging with WUS in LTE.
Proposal 2: RAN2 needs to discuss the DCI-based framework for paging with WUS.
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