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1 Introduction
The Study Item Description (SID) [1] for UE Power Savings in NR aims to “Study the power saving signal/channel/procedure for triggering adaptation of UE  power consumption characteristics” in RRC CONNECTED.
RAN1 and RAN2 have studied a number of UE power saving mechanisms, including the wake-up signal (WUS), the go-to-sleep signal (GTS), reduced PDCCH monitoring, BWP switching, antenna adaptation and cross-slot scheduling. A PDCCH-based power saving signal can be used to trigger such UE adaptations, e.g. the PDCCH-WUS. 
This contribution discusses RAN2 impact of RAN1 wake up power saving signal/channel  linked to DRX. In RAN2#105bis, it was agreed that the UE configured with WUS monitors for WUS occasions at a known offset before the start of the On-duration.
In summary, this contribution proposes that reception of the PDCCH-WUS be only tied to the condition to start the On-duration timer. No other impact to DRX is necessary.
2 DCI-based UE Power Savings
RAN2 is currently discussing a number of DCI-based proposals to further improve the power savings in the UE, such as PDCCH-WUS and PDCCH-Skipping, as well as their respective possible impact to the existing DRX functionality (if any).
2.1 PDCCH Wake-Up Signal (PDCCH-WUS)
The PDCCH-WUS aims to increase the amount of consecutive sleep time by having the UE starting to ramp-up the transceiver only when detecting the PDCCH-WUS an offset amount of time before the start of the DRX On-Duration; otherwise, the UE may remain in sleep state during the DRX On-Duration. It shares some similarities with the cross-slot scheduling, in that gains come from enabling the transceiver to receive PDCCH while not having to turn on PDSCH components until the UE is first scheduled for reception in k0 slots later.
The PDCCH-WUS should therefore be characterized as follows: If PDCCH-WUS is configured, the UE:
· Receives a configuration for the PDCCH-WUS reception, including offset for the PDCCH occasion. FFS if other parameters depending on other RAN1 agreements;

· Blind decodes for PDCCH-WUS at the configured PDCCH occasion as an offset amount of time from the start of any given On-Duration period;

· Starts the drx-onDurationTimer at the beginning of the On-Duration period if and only if the UE has successfully decoded PDCCH-WUS since the drx-onDurationTimer last expired;
· FFS also if and only if the drx-ShortCycleTimer is not configured or has expired; 

Proposal 1: 
The only required impact of the PDCCH-WUS on DRX functionality is the additional condition to start the drx-onDurationTimer, at least if drx-ShortCycleTimer is not configured (FFS otherwise).
Proposal 2: 
If drx-ShortCycleTimer is configured, the UE always starts drx-onDurationTimer when the drx-ShortCycleTimer  has expired.
RAN1 is still discussing details of the PDCCH-WUS, such as whether the signalling would be UE-dedicated or group-specific as well as possible candidate DCI formats and contents such as BWP switching indication and search space ID. No other impacts to DRX are foreseen or necessary, unless specific agreements are further taken in RAN1.
For example, based on TS38.321:

	RRC controls DRX operation by configuring the following parameters:

-
drx-wusPDCCH: the offset in time from the beginning of a DRX Cycle for decoding the Wake-Up Signal;

…
1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1> if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2> if drx-wusPDCCH is configured and PDCCH-WUS was successfully decoded; or

2>  if drx-wusPDCCH is not configured:
3> start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.


3 Conclusion
This contribution discusses UE power savings that can be controlled by explicit DCI signalling and/or implicitly by DRX. 
RAN2 should discuss the above and agree to the following:

Proposal 1: 
The only required impact of the PDCCH-WUS on DRX functionality is the additional condition to start the drx-onDurationTimer, at least if drx-ShortCycleTimer is not configured (FFS otherwise).
Proposal 2: 
If drx-ShortCycleTimer is configured, the UE always starts drx-onDurationTimer when the drx-ShortCycleTimer  has expired.
If RAN2 agree to the above proposals, RAN2 should inform RAN1 of the above aspects.
4 References

[1] RP-181463, “Study on UE Power Saving in NR”, CATT, CMCC, vivo, CATR, Qualcomm, MediaTek.
[2] R1-1907104, “PDCCH-based Power Saving Signal Design”, InterDigital Inc.


2/3


