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Discussion and decision
1 Introduction

This contribution discusses RAN2 impacts foreseen due to RAN1 specification of a new wake up signal/channel (i.e. WUS) taken into consideration the open issues brought up on the contributions submitted in RAN2 #105bis. The following points were agreed in RAN2#105bis meeting:
1. RAN2 will study the RAN2 impact of wake up signaling to C-DRX.  

2. Wakeup signaling is linked to C-DRX and is only configured when C-DRX is configured.  If the WUS is not configured legacy operations apply. 

3. If configured with WUS, UE should monitor for WUS occasions at a known offset before on duration C-DRX.  The offset is up to RAN1 discussion.
It is important to highlight the related RAN1 details captured in TR 38.840 [1] within sections "5.1.4 Adaptation to DRX operation", “5.1.5 Adaptation to achieve reducing PDCCH monitoring/decoding” and "7 Conclusion".
2 Discussion

RAN2 confirmed the understanding that the transmission of the WUS is associated with the UE’s ON duration in each C-DRX cycle. However there are further details that need to also be clarified:

· When UE detects the WUS before its configured ON duration, the UE monitors the PDCCH in that corresponding ON duration as per legacy specification, as shown in Annex A scenario (C) of Figure 2. 

· When WUS is not detected before its configured ON duration, UE can skip monitoring PDCCH in the corresponding ON duration, as shown in Annex A scenario (B) of Figure 2. TS 38.321 could be updated not to start ON duration timer for this case. However, UE will continue the PDCCH monitoring for other C-DRX activities apart of the ON duration, such as, SR, contention-free RA, retransmission timer, periodic/semi-persistent activities. Therefore the corresponding C-DRX timers are not impacted (with the exception of ON duration).
Proposal 1. If UE detects the WUS before a given ON duration, UE follows legacy C-DRX (e.g. UE wakes up to monitor PDCCH in that corresponding ON duration).

Proposal 2. If UE does not detect the WUS before a given ON duration:

Proposal 2.1. UE does not wake up to monitor PDCCH in that corresponding ON duration, i.e. ON duration timer is not started.
Proposal 2.2. Legacy C-DRX operation applies except for the behaviour described in proposal 2.1 (i.e. UE continues the PDCCH monitoring for other C-DRX activities apart of the ON duration, such as, SR, contention-free RA, retransmission timer, periodic/semi-persistent activities and their corresponding C-DRX timers are not impacted (with the exception of ON duration)).
RAN1 is discussing the WUS details: whether it targets a single UE, a group of UEs or both approaches, as well as, whether it may carry information of other kind configurations e.g. BWP indication, SCell related indication, etc. 
Observation 1. RAN2 should wait to RAN1 progress of the WUS configuration design before discussing impacts to BWP or SCell operation.
It is also important to discuss the desirable behavior when UE enters into C-DRX (upon expiry of DRX inactivity timer) and it happens that UE is already during the gap between the WUS and the corresponding ON duration, as shown in scenario (A) of Figure 1. Moreover this same situation and expected UE behavior should be discussed when WUS collides with any other activity that is part of the active time. 
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Figure 1. Handling when UE enters into C-DRX during the gap between the WUS and the ON duration
The following options are possible to handle the case when WUS happens at the same time than any even part of legacy active time e.g. as shown in exemplary scenario (A) of Figure 1 when UE enters into C-DRX during the gap between the WUS and the ON duration:
· Option 1) UE does not monitor WUS while being in legacy active time (e.g. when running the DRX Inactivity timer). This behavior is shown in exemplary scenario (B) of Figure 1 where UE would still have to monitor the PDCCH during that 1st ON duration regardless on whether WUS were sent or not.
· Option 2) UE also monitors WUS while being in legacy active time (e.g. when running the DRX Inactivity timer). This behavior is shown in exemplary scenario (C) of Figure 1 where UE would monitor WUS if DRX Inactivity timer were to expire during the gap between the WUS and the corresponding ON duration.
The advantages of option 2 are having an unified UE behavior when enabling WUS and potentially saving of UE's power consumption (due to the skip of the associated ON duration if WUS were not sent for the corresponding ON duration). The concern for this option 2 is that UE in RRC_CONNECTED would need to monitor both the WUS and UE-specific PDCCH which may be a problem if they were configured in different BWP (as 2 slots are required for the switching time).
Proposal 3. When WUS collides with any event part of legacy active time (e.g. DRX Inactivity timer), RAN2 should discuss UE's handling: option (1) UE does not monitor WUS while UE is in legacy active time, or option (2) UE monitors WUS while UE is in legacy active time.

To avoid redundancy, any optimizations to the RRM measurements should be discussed within the relaxation agenda of this SI/WI understanding that could also be enabled when using WUS. 

Observation 2. RRM measurements enhancements discussed in this SI/WI could be applied in conjunction with this new WUS but its discussion is handled in different agendas as it was also done by RAN1.

3 Conclusion

The observation captured is the following:
Observation 1.
RAN2 should wait to RAN1 progress of the WUS configuration design before discussing impacts to BWP or SCell operation.
Observation 2.
RRM measurements enhancements discussed in this SI/WI could be applied in conjunction with this new WUS but its discussion is handled in different agendas as it was also done by RAN1.

The proposals captured are the following:
Proposal 1.
If UE detects the WUS before a given ON duration, UE follows legacy C-DRX (e.g. UE wakes up to monitor PDCCH in that corresponding ON duration).
Proposal 2.
If UE does not detect the WUS before a given ON duration:
Proposal 2.1.
UE does not wake up to monitor PDCCH in that corresponding ON duration, i.e. ON duration timer is not started.
Proposal 2.2.
Legacy C-DRX operation applies except for the behaviour described in proposal 2.1 (i.e. UE continues the PDCCH monitoring for other C-DRX activities apart of the ON duration, such as, SR, contention-free RA, retransmission timer, periodic/semi-persistent activities and their corresponding C-DRX timers are not impacted (with the exception of ON duration)).
Proposal 3.
When WUS collides with any event part of legacy active time (e.g. DRX Inactivity timer), RAN2 should discuss UE's handling: option (1) UE does not monitor WUS while UE is in legacy active time, or option (2) UE monitors WUS while UE is in legacy active time.
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5 Annex A

Figure 2 provides a high level overview on WUS operation for RRC_CONNECTED UEs.
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Figure 2. High level overview on WUS operation for RRC_CONNECTED UEs
