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1.
Introduction
In RAN2 AH2, RAN2 discussed wake-up (WU) signalling in NR but decided to wait more progress in RAN1 with an understanding that RAN1 is still discussing the WU signalling. 
	Agreement

=>
We will wait for RAN1 to progress and agree on support of wake-up signal before considering further RAN2 impacts 


However, WU signalling scheme in RAN1 is mainly for paging with beam sweeping and have no relation with DRX enhancement. Thus, RAN2 can discuss WU signalling for DRX without RAN1 input.

In this contribution, we discuss whether the introduction of WU signalling is worthwhile from RAN2 point of view.
2.
Discussion 
In the last meeting, it was proposed to introduce a WU signalling by arguing that the UE currently wastes power unnecessarily to wake-up every DRX Cycle during onDuration Time even if there is no PDCCH for DL assignment or UL grant.

The main features of WU signalling are as follows,
· If gNB does not have pending data in the buffer, gNB would not send WU signalling to the UE. Accordingly, the UE goes to sleep until next DRX Cycle.

· If gNB has pending data in the buffer, gNB would send WU signalling to the UE to indicate that gNB will schedule the data to the UE in the next DRX Cycle.
However, we think the intended behaviour is already achievable in LTE and don’t see a big gain from WU signalling compared to what we already have in LTE.

According to TS 36.321, when the UE receives a DRX Command MAC CE, the UE goes to sleep immediately because the UE should stop onDurationTimer and drx-InactivityTimer, i.e. the same operation as WU signalling can be performed by the current specification.
Observation 1. By receiving a DRX Command MAC CE, the UE stops further monitoring of PDCCH during the remaining onDuration and can be put into sleep mode immediately.
	TS 36.321 V14.3.0 - 5.7 Discontinuous Reception (DRX)
When DRX is configured, the MAC entity shall for each subframe:

-
if a HARQ RTT Timer expires in this subframe:

-
if the data of the corresponding HARQ process was not successfully decoded:

-
start the drx-RetransmissionTimer for the corresponding HARQ process;

-
if NB-IoT, start or restart the drx-InactivityTimer.

-
if an UL HARQ RTT Timer expires in this subframe:

-
start the drx-ULRetransmissionTimer for the corresponding HARQ process.
-
if NB-IoT, start or restart the drx-InactivityTimer.
-
if a DRX Command MAC control element or a Long DRX Command MAC control element is received:

-
stop onDurationTimer;

-
stop drx-InactivityTimer.
-
if drx-InactivityTimer expires or a DRX Command MAC control element is received in this subframe:

-
if the Short DRX cycle is configured:

-
start or restart drxShortCycleTimer;

-
use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.

-
if drxShortCycleTimer expires in this subframe:

-
use the Long DRX cycle.

-
if a Long DRX Command MAC control element is received:

-
stop drxShortCycleTimer;

-
use the Long DRX cycle.


In another way, if gNB configures the UE with very short onDurationTimer, the UE may awake only for a very short period of time for PDCCH monitoring. To extend Active Time, the gNB can schedule the UE during onDuration so that the UE starts drx-InactivityTimer. With this approach, similar gain would be expected as WU signalling scheme. 

Observation 2. With short onDuration, similar power saving gain would be expected as WU signalling scheme.
In WU signalling scheme, if there is a scheduling during onDuration, no power saving gain is expected but it only brings additional steps of processing/receiving the WU signal. The WU signalling scheme is only beneficial when there will be no scheduling during onDuration. Assuming that the gNB will configure a proper DRX cycle by taking the traffics into account, we are not sure how many onDurations will be wasted without scheduling. In addition, considering that the WU signal may be lost, it seems risky and undesirable to skip monitoring the PDCCH based on the WU signal. 

Observation 3. WU signalling scheme is only beneficial when there will be no scheduling during onDuration.

Observation 4. If WU signal is lost, the UE will skip PDCCH monitoring during onDuration while the gNB expects the UE to monitor the PDCCH. 

With above observations, we don’t see any big or urgent need of introducing the WU signalling from DRX point of view.
Proposal. In NR, WU signalling scheme is not needed from DRX point of view.
3.
Conclusion
Based on the above discussion, we make the following observations and proposal,

Observation 1. By receiving a DRX Command MAC CE, the UE stops further monitoring of PDCCH during the remaining onDuration and can be put into sleep mode immediately.
Observation 2. With short onDuration, similar power saving gain would be expected as WU signalling scheme.
Observation 3. WU signalling scheme is only beneficial when there will be no scheduling during onDuration.

Observation 4. If WU signal is lost, the UE will skip PDCCH monitoring during onDuration while the gNB expects the UE to monitor the PDCCH. 

Proposal. In NR, WU signalling scheme is not needed from DRX point of view.
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