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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]One objective of Rel-17 UE power saving enhancements for RAN2 is as follows:
	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


In this contribution, we share our considerations on paging enhancements.
Discussion
In R15 LTE NB-IoT/MTC, wake-up signal (WUS) is introduced. The WUS is a compact signal transmitted at a configurable time before the paging occasion (PO) when a UE is being paged. If the WUS is not detected, the UE can skip the paging procedures. It’s a way to reduce unnecessary UE paging receptions to reduce UE power consumption. However, it is unclear whether WUS mechanism could also apply to NR paging to reduce unnecessary UE paging receptions. RAN1 will evaluate signal enhancements on NR paging and decide whether an LTE-like WUS mechanism is introduced in NR. Therefore RAN2 needs to wait for RAN1’s further inputs/conclusions on how to enhance signal to reduce unnecessary UE paging receptions.
Proposal 1: Wait for RAN1’s further inputs/conclusions on how to enhance signal to reduce unnecessary UE paging receptions.
It is impossible to ensure each UE has its own Paging Occasion (PO), so multiple UEs may monitor the same PO on PDCCH. When there is a paging for a UE (e.g. UE1), all other UEs monitoring the same PO with UE1 will also receive the associated paging message on PDSCH. However, the paging message is for UE1 only and unnecessary UE paging receptions are introduced for other UEs with the same PO.
In Rel-16 LTE NB-IoT/MTC, UE-group wake-up signal (GWUS) is introduced. GWUS allows to wake up a group of UEs rather than all UEs with the same PO. The UEs are grouped according to their paging probability and/or their UE ID based on system information configuration. When a paging is sent for a UE, some other UEs with the same PO, which belongs to the same group, have to wake up and receive the paging message. And other UEs with the same PO but with different groups continue sleeping which reduces unnecessary UE paging receptions.
Observation 1: Dividing UEs into several groups has already been introduced in Rel-16 LTE NB-IoT/MTC, which can reduce unnecessary UE paging receptions.
Considering that UE group mechanism has already been introduced in LTE WUS as a mechanism to reduce unnecessary UE paging reception, it can also be considered for paging enhancements in NR for power saving. As for how to group UEs, RAN2 can take RAN1’s conclusions into account and discuss the details further.
Proposal 2: Dividing UEs into several groups can be considered as a possible enhancement in NR to reduce unnecessary UE paging receptions.
Conclusion
In this contribution, we give our considerations based on wake-up signal and UE-group wake-up signals (GWUS) mechanisms in LTE NB-IoT/MTC. And we propose:
Proposal 1: Wait for RAN1’s further inputs/conclusions on how to enhance signal to reduce unnecessary UE paging receptions.
Observation 1: Dividing UEs into several groups has already been introduced in Rel-16 LTE NB-IoT/MTC, which can reduce unnecessary UE paging receptions.
Proposal 2: Dividing UEs into several groups can be considered as a possible enhancement in NR to reduce unnecessary UE paging receptions.
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