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1.	Introduction
In the last meeting, RAN2 discussed PDCCH-WUS related issues and made some agreements, but there are still remaining issues. This contribution discusses this remaining issues to support PDCCH-WUS.
2.	Discussion 
2.1	Short/Long DRX and PDCCH-WUS
=>	From RAN2 perspective, it is desirable to support WUS for both short and long DRX and it can be configurable by the network.  However, RAN2 will follow the final RAN1 decision.
=>	Ask RAN1 if there are technical feasibility concerns to support WUS for short DRX
=>	Ask RAN1, what is the assumption regarding whether the UE considers also PDCCH-WUS during WUS occasion(s) to determine when/whether to report P/SP SRS and CSI (i.e. CSI/SRS are performed only during active time).  
As per the agreements above, even though it was desirable to support PDCCH-WUS on both Long and Short DRX cycle from RAN2 perspective, the final decision was not made and the LS was sent to RAN1. In the LS, RAN2 asked RAN1 of any technical concerns they might have on supporting PDCCH-WUS for Short DRX cycle because this is tightly coupled with PDCCH-WUS periodicity designed by RAN1. 
Observation 1. RAN2 can support PDCCH-WUS for Short DRX cycle, only if RAN1 has no problem to support PDCCH-WUS for short DRX cycle.

In the last RAN1 meeting, RAN1 also discussed whether to use PDCCH-WUS on Short DRX cycle or not, and made a working assumption that PDCCH-WUS is not applicable for Short DRX cycle. This is because the search space configuration for PDCCH-WUS periodicity is complicated to support both Short DRX cycle and Long DRX cycle. This working assumption is common understanding in RAN1 and we believe it would not be overturned. Thus, as indicated in the chair note, RAN2 should follow RAN1 decision and confirm that PDCCH-WUS on Short DRX cycle is not supported.
Proposal 1. RAN2 confirms that PDCCH-WUS on Short DRX cycle is not supported, i.e., only PDCCH-WUS on Long DRX cycle is supported.

2.2	drx-onDurationTimer and PDCCH-WUS
Considering the below agreement, a UE starts the drx-onDurationTimer if PDCCH-WUS indicates to wake-up and UE does not start the drx-onDurationTimer if PDCCH-WUS indicates not to wake-up. However, “Otherwise it does not” as shown in the yellow highlight below includes one more case, i.e., PDCCH-WUS is missed, but this has not yet been discussed in RAN2. We think that the UE behaviour should be defined when PDCCU-WUS is missed. 
4. On a PDCCH-WUS occasion that a UE is monitoring, if the UE is indicated to wake-up to monitor the PDCCH during the next occurrence of the drx-onDurationTimer, the UE starts the drx-onDurationTimer at its next occasion. Otherwise it does not.

Observation 2. RAN2 has not discussed and defined the UE behaviour when PDCCU-WUS is missed.

Meanwhile, RAN1 already discussed this issue in RAN1#98bis meeting and agreed that the UE behaviour is configurable when PDCCH-WUS is not detected by UE. More specifically, if the UE is configured with not to wake-up when PDCCH-WUS is not detected, the UE doesn’t wake up to monitor PDCCH in case of missing PDCCH-WUS, but if the UE is configured with wake-up when PDCCH-WUS is not detected, the UE wakes up to monitor PDCCH in case of missing PDCCH-WUS. In this situation, the question is whether to start the drx-onDurationTimer in case of missing PDCCH-WUS. We think that there could be three options in case of missing PDCCH-WUS:
· Option 1. Do not start the drx-onDurationTimer;
· Option 2. Start the drx-onDurationTimer;
· Option 3. Follow the configuration, i.e., start the drx-onDurationTimer if the UE is configured with wake up to monitor PDCCH in case of missing PDCCH-WUS, but do not start the drx-onDurationTimer if the UE is configured with not wake up to monitor PDCCH in case of missing PDCCH-WUS;
In Option 1, if the UE is configured with wake up to monitor PDCCH in case of missing PDCCH-WUS, the UE monitors PDCCH, but does not start drx-onDurationTimer. We think that this is undesirable UE behaviour and should not be considered. 
The Option 2 is simple and has no problem. However, it may not be aligned with the current agreements because the UE starts the drx-onDurationTimer even if the UE is configured with not to wake up. 
On the other hand, given that the intention of RAN2 agreement for PDCCH-WUS is that start of drx-onDurationTimer is aligned with PDCCH monitoring, Option 3 is aligned well with RAN2 agreements so far. Thus, Option 3 may be the best choice for this issue. 
Proposal 2. In case of missing PDCCH-WUS, the UE starts the drx-onDurationTimer if the UE is configured with wake up to monitor PDCCH in case of missing PDCCH-WUS, but does not start the drx-onDurationTimer if the UE is configured with not wake up to monitor PDCCH in case of missing PDCCH-WUS.

2.3	BWP switching and WUS occasion 
There may be three cases are considered with BWP switching. 
· Case 1. UE receives PDCCH-WUS in source BWP and target BWP
· Case 2. UE receives PDCCH-WUS in source BWP, but does not receive in target BWP
· Case 3. UE does not receive PDCCH-WUS in both source BWP and target BWP


Figure 1. Illustration of WUS occasion and BWP switching

In Case 1, the UE may receive PDCCH-WUS twice due to BWP switching, i.e., one from the source BWP and another from the target BWP. In Case 2, the UE receives PDCCH-WUS on the source BWP but does not receive PDCCH-WUS on the target BWP. In our view, the UE does not need to remember the last PDCCH-WUS and should follow the PDCCH-WUS on the active BWP after BWP switching. This means that the UE follows the PDCCH-WUS on the target BWP in Case 1 and the UE considers that PDCCH-WUS is missed on the target BWP in Case 2.  
Proposal 3. The UE should follow the PDCCH-WUS on the active BWP after BWP switching.
In Case 3, the UE may receive no PDCCH-WUS due to BWP switching. We think that this is the case of missing PDCCH-WUS, and Proposal 2 could be applied. 

3.	Conclusion
In this contribution, we present our view on remaining issue, and make following observations and proposals.
Observation 1. RAN2 can support PDCCH-WUS for Short DRX cycle, only if RAN1 has no problem to support PDCCH-WUS for short DRX cycle.
Observation 2. RAN2 has not discussed and defined the UE behaviour when PDCCU-WUS is missed.
Proposal 1. RAN2 confirms that PDCCH-WUS on Short DRX cycle is not supported, i.e., only PDCCH-WUS on Long DRX cycle is supported.
Proposal 2. In case of missing PDCCH-WUS, the UE starts the drx-onDurationTimer if the UE is configured with wake up to monitor PDCCH in case of missing PDCCH-WUS, but does not start the drx-onDurationTimer if the UE is configured with not wake up to monitor PDCCH in case of missing PDCCH-WUS.
Proposal 3. The UE should follow the PDCCH-WUS on the active BWP after BWP switching.
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