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[bookmark: _Ref165266342]Introduction
[bookmark: _Hlk19607771]In RAN2#107 meeting, some agreements about PDCCH-based power saving signals/channel had been made: 
RAN2#107 Agreement 
1.	The PDCCH-WUS triggers a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence of the Drx-onDurationTimer.
2.	The PDCCH-WUS is considered jointly with DRX i.e. it is only configured when DRX is configured. 
3.	The PDCCH-WUS is monitored at occasions located at a configured offset before the start of the Drx-onDurationTimer. The offset is part of physical layer design.
In RAN1#98 meeting, some working assumptions and conclusions about PDCCH-based power saving signals/channel had been made: 
RAN1#98 Working assumption
1.	UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.
RAN1#98 Conclusion
[bookmark: _Hlk19634839][bookmark: _Hlk19631351]For next meeting, down select the following two alternatives: The configuration of the offset of the PDCCH-based power saving signal/channel  
•	Alt1: Dedicated configuration with offset relative to the beginning of DRX ON
•	Alt2: The offset is based on search space configuration
•	FFS: whether this applies to long DRX only or long/short DRX.
[bookmark: _Hlk19612967][bookmark: _Hlk19623425][bookmark: _Hlk19628635][bookmark: _Hlk19613037][bookmark: OLE_LINK7][bookmark: OLE_LINK8]In this contribution, we first simply discuss the configuration of WUS. Secondly, for different WUS configurations, we analyze the monitoring behavior of UE due to the introduction of WUS for DRX upon the timer-triggered BWP switching, i.e. based on BWP inactivity timer.
Discussion
[bookmark: _Hlk20491424]The configuration of WUS
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN1 is discussing the configuration of the offset of the PDCCH-based power saving signal/channel. There are two options.
[bookmark: _Hlk20733942]Alt1: Dedicated configuration with offset relative to the beginning of DRX ON.
Alt2: The offset is based on search space configuration.
Alt1 means that the WUS occasion is only related to the configuration of DRX and locates at the fixed position before the beginning of drx-onDuration. Therefore, the cycle length of WUS is always same as the cycle length of DRX.  
Alt2 means that WUS is jointly configured with search space. The WUS occasion will have the same cycle length with the search space and may be different from the DRX cycle.
Based on Alt1 and Alt2, about the relationship between each active BWP and WUS configuration, there are two possibilities: the one is same WUS configuration (e.g. WUS configured or not, offset and etc.) for each active BWP, the other is different WUS configuration for each active BWP.
[bookmark: _Hlk20734949]From our understanding, the evaluation and final decision for WUS are up to RAN1. From RAN2 perspective, it is worth to discuss the monitoring behavior of UE due to the introduction of WUS upon the timer-triggered BWP switching, i.e. based on BWP inactivity timer.
Observation 1: From RAN2 perspective, it is worth to discuss the monitoring behavior of UE due to the introduction of WUS upon the timer-triggered BWP switching, i.e. based on BWP inactivity timer.
WUS impact upon BWP switching
[bookmark: _Hlk20748475][bookmark: _Hlk20752551]Summarizing the contents of 2.1, we can find the following conclusions. There are two situations in the relationship between the configuration of WUS and the BWP for UE. In the first situation, the configuration of WUS can be applied to all BWPs and keep applicable upon BWP switching. So the monitoring/not monitoring behavior of UE for the corresponding drx-onDuration is not affected by the BWP switching.
[bookmark: _Hlk20749127]In the second situation, the configuration of WUS may be different in each active BWP. What is more, the second situation can be subdivided into two cases. 
· [bookmark: _Hlk20747642]In the first case, one BWP configures the WUS but another BWP does not configure the WUS. For example, a wide-bandwidth BWP used for large amount data transmission may not configure WUS but the default/initial BWP may configure WUS for power saving when the UE is in a state of sparse service arrival. 
· [bookmark: _Hlk20747729]In the second case, different BWPs may have different parameters configured for the WUS, which is simply illustrated by Figure 1. In Figure 1, UE gets the indication of WUS on the source BWP (i.g. BWP before switching) before BWP switching and also gets the indication of WUS of the target BWP (i.g. BWP after switching) after BWP switching. Therefore, the monitoring behavior of UE for the corresponding drx-onDuration should be discussed in details for the second situation of BWP switching.


Figure 1: Configurations of WUS are different in two BWPs
In our view, the purpose of WUS is that network indicates the UE whether to wake up or sleep by sending a PDCCH-based WUS signal [1][2]. Therefore, the latest intention of the network is the most important concern. If the configurations of WUS are different in two BWPs, the UE should follow the latest WUS upon BWP switching for the corresponding drx-onDuration no matter which BWP it belongs to, e.g. the source BWP or the target BWP.
[bookmark: _Hlk20750668]Proposal 1: If the configurations of WUS are different on two BWPs, the UE follows the latest WUS upon BWP switching for the corresponding drx-onDuration no matter which BWP it belongs to, e.g. the BWP before or after switching.
There is another special case here that the latest WUS occasion does not exist. Give two examples, the first one is the WUS occasions of the source BWP and the target BWP are both missed and the second one is one BWP does not have a WUS configuration and another BWP's WUS occasion is missed. The general illustration by figures are as follows. In Figure 2, the left part represents the first example and the right part represents the second example.


Figure 2: The case of no WUS occasion
From our understanding, the special case only influences one drx-onDuration, and the UE should follow the indications of WUS of the target BWP in the subsequent drx-onDurations. Besides, in order to avoid losing the packets from the network, the UE should wake up to monitor PDCCH in this special case.  
[bookmark: _Hlk20834449][bookmark: _Hlk20752260][bookmark: _Hlk20750511]Proposal 2: If the latest WUS occasion does not exist, the UE should always wake up to monitor PDCCH in the corresponding drx-onDuration.
Conclusions
Based on the above discussion, we have the following observations and conclusions:
[bookmark: _Toc502437832]Observation 1: From RAN2 perspective, it is worth to discuss the monitoring behavior of UE due to the introduction of WUS upon the timer-triggered BWP switching, i.e. based on BWP inactivity timer.
[bookmark: _GoBack]Proposal 1: If the configurations of WUS are different on two BWPs, the UE follows the latest WUS upon BWP switching for the corresponding drx-onDuration no matter which BWP it belongs to, e.g. the BWP before or after switching.
Proposal 2: If the latest WUS occasion does not exist, the UE should always wake up to monitor PDCCH in the corresponding drx-onDuration.
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