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1. Introduction
According to WID on UE Power Saving Enhancements, followings will be studied and specified in UE Power Saving Enhancements work item [1]; 
	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 #100 meeting


In this contribution, we discuss and provide our view on potential paging enhancement for idle/inactive mode UE power saving, especially on the PEI (Paging Early Indication).

2. Discussion
According to the agreement in RAN1#103-e meeting, supporting PEI for NR idle/inactive mode paging enhancement was agreed as follow: 
	Agreements 
For NR idle/inactive-mode paging enhancement, paging early indication before paging occasion is supported from RAN1 perspective
· FFS: Physical layer design based on DCI, SSS or TRS/CSI-RS 
· Send LS to inform RAN2 and kindly ask RAN2 to inform RAN1 if there is anything that RAN1 should take into consideration in the physical layer design for this feature, including any other progress RAN2 has made in this WI which may has RAN1 impact


[bookmark: _GoBack]To reduce unnecessary power consumption for the idle/inactive mode UE, RAN1 has studied and made several observations for PEI candidates. Based on the observations so far, it can be expected that introducing PEI can reduce UE power consumption significantly especially when low UE paging rate is assumed. Moreover, it was observed that UE sub-group indication by the PEI brings additional power saving gain and guarantees stable power saving efficiency even assuming a higher paging rate for the UEs. 
In RAN1, the decision on PEI candidate selection is pending and there are two types of PEI candidates still under discussion. One is a PDCCH based PEI, which conveys information for power saving features via DCI format. It is expected that not only the essential features, i.e. wake up indication for UE sub-group(s), but also additional information such as availability indication of TRS occasion(s) and SI update/ETWS notification can be supported with this candidate method. Standard work for the PDCCH based PEI would not be a big burden since the existing features for the PDCCH monitoring can be reused for it. The other candidate method is SSS based PEI. In this method, the UE detects one or more sequences to obtain an indication of PO monitoring. It has been raised by some companies that power saving efficiency from providing the functionality of time/frequency synchronization could be increased when SSS based PEI is actually transmitted. 
It is quite obvious that introducing PEI in Rel-17 can bring large enhancement on UE power saving efficiency. Furthermore, as commented above, standard work is not expected to be high if the existing NR specification can be reused with simple modification. However, it should be noted that there are two meetings left for the Rel-17 power saving work items. To finalize the standard work for the paging enhancement within a limited timeline, it seems important to make decision quickly, and RAN1/RAN2 should start their working on the details of the PEI at the upcoming meetings. 

3. Conclusion
In this contribution, we discuss and provide our view on potential paging enhancement for idle/inactive mode UE power saving, especially on the PEI. Conclusions in this contribution are summarized as follows.
Conclusion 1: The PEI, which can significantly reduce power consumption of the idle/inactive mode UEs, should be introduced in Rel-17.
Conclusion 2: Standard work on the PEI can be completed within the Rel-17 timeline as long as the existing NR specifications can be reused for the details of the PEI
Proposal 1: In RAN#93e, down-selection between two PEI candidates should be done or RAN should guide RAN1 on how to down-select between two PEI candidates
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