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Introduction
This contribution discusses remaining aspects of the WUS, including the applicability of WUS to Short DRX, and additional considerations should the WUS monitoring occasion overlap with a running HARQ RTT timer.
Discussion
Applicability of WUS to DRX short cycle
To further improve power saving during DRX operation, RAN2 agreed to introduce the wake-up signal (WUS), sent by the network and monitored by the UE at an offset from the onDuration. If the UE does not detect the WUS it assumes it won’t be addressed in the corresponding onDuration and does not start the onDuration timer (upon successful WUS reception, the UE behaves as in legacy DRX operation and monitors PDCCH during the onDuration).
Discussion thus far has focused on the benefits of using WUS for Long DRX, however an open question is whether the WUS also applies to Short DRX, an optional configuration activated upon reception of a MAC CE or expiry of the drx-InactivityTimer. Assuming the UE is configured with WUS for Long DRX, there are three possible options:
1. WUS applies for both Short and Long DRX;
2. WUS only applies to Long DRX;
3. WUS applies for Long DRX by default, and its use for short DRX is configurable.
As demonstrated in [1], having the WUS also apply to Short DRX provides further power saving benefits, however at the expense of increased signalling overhead due to additional WUS transmission. Furthermore, there remains the possibility that the UE may not detect the WUS, rendering the UE unreachable until at least the following onDuration which may impact latency.
[bookmark: _GoBack]As it appears there are benefits to having the WUS both apply and not apply to the Short DRX cycle, it seems a fair compromise to follow option 3 above and have it as a configurable option. For example, in latency critical environments where the possibility of a UE missing the WUS is unacceptable, or in a highly loaded cell where the additional signalling overhead introduced by WUS transmission is prohibitive, the network may disable WUS for Short DRX. On the other hand, should power consumption be prioritized inclusion of the WUS for Short DRX appears to be beneficial. 
The criteria for enabling/disabling WUS can be determined by the network, thus providing greater flexibility to adapt the use of WUS to a given situation. 
Proposal 1:	RRC configures whether WUS is applicable for Short DRX.
WUS monitoring occasion during active HARQ RTT timer
At the RAN2#107 meeting, the following agreements were made concerning collision between the WUS monitoring occasion and DRX Active time [2]:




Agreements:
…
5. 	From RAN2 point of view the UE does not monitor WUS during active time.
6. If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion as in legacy.

[bookmark: _Hlk21015231]In addition to the DRX timers which control Active time, 38.321 [3] further describes the HARQ-RTT-TimerDL and HARQ-RTT-TimerUL, defined as the minimum duration before scheduling for a HARQ retransmission (for DL and UL respectively) is expected by the MAC entity. Intended to enable the UE to enter a short-term sleep when not expecting HARQ process scheduling, if a MAC PDU is received (transmitted) in a configured downlink assignment (uplink grant), then the respective drx-HARQ-RTT-Timer is started for the corresponding HARQ process, and the drx-RetransmissionTimer is stopped.
Given the retransmission timer is no longer running, the HARQ RTT Timer duration is not part of Active time. Should it be running during the WUS monitoring occasion, current behaviour indicates the UE should monitor for WUS even though it is still expecting further transmission/reception, in addition to preventing the UE from sleeping which is somewhat contradictory from a power saving perspective. 
[bookmark: _Hlk21016309]A possible solution would be to treat the HARQ RTT timers like Active time and start the onDuration timer at the next occasion. Although, considering the main power saving benefits of the WUS occur if the UE is within a period of relative inactivity, a simple and more robust principle would be that when configured with the WUS the UE should always start the DRX On-Duration timer in the next cycle if it is being actively scheduled by the network in the current cycle.
Should this occur infrequently, then the impact to power consumption would be limited simply to occasional additional onDuration monitoring. If this occurs consistently, then it may indicate the UE is in a high traffic state, suggesting that it would have been scheduled anyways, and the power savings from a WUS would be limited regardless.
Proposal 2:	The UE always starts the onDuration timer at the next occasion if the UE starts any one of the DRX-RetransmissionTimerDL, DRX-RetransmissionTimerUL, or drx-InactivityTimer.
Conclusion
In this contribution the following observations and proposals were made concerning WUS: 

Proposal 1:	RRC configures whether WUS is applicable for Short DRX.

Proposal 2:	The UE always starts the onDuration timer at the next occasion if the UE starts any one of the DRX-RetransmissionTimerDL, DRX-RetransmissionTimerUL, or drx-InactivityTimer.
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