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1. [bookmark: _Toc120549591]Introduction
At RAN2 #107 meeting, the agreement about PDCCH-WUS was approved as the following [1], 
Agreements:
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.
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.
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.
7. The WUS is configured on the PCell with CA and SpCell with DC (i.e. PCell on MCG and PSCell on SCG) 
8. RLM and RRM measurements are not impacted by WUS design (i.e. the UE continues to measure the required reference signals as per RRM requirements)

In this contribution, the impact of PDCCH-WUS on timer-based BWP switching will be discussed.
2. Impact of PDCCH-WUS on timer-based BWP switching
In this section, the impact of PDCCH-WUS on timer-based BWP switching will be discussed.
In NR R15, the DRX operation and BWP operation are two independent procedures. The DRX configuration determines the PDCCH monitoring occasion, while BWP configuration and switching procedure determine the working bandwidth. Active BWP can be changed by bwp-InactivityTimer which associated with the UE traffic. For instance, once UE receives a dynamic DL or UL grant or the MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment, the bwp-InactivityTimer will start or restart, and if bwp-InactivityTimer expires, UE will switch to default BWP or initial BWP. This procedure can save UE power because the bwp-InactivityTimer expires means that UE has not been scheduled in a long time and can work in a narrow band default BWP or initial BWP.
When UE is configured with PDCCH-WUS, in some scenarios timer-based BWP switching will cause unnecessary UE power consumption. For example in Figure 1, UE first detects PDCCH-WUS indicating waking up in the next DRX cycle in a larger BWP and then the bwp-InactivityTimer expires before next DRX cycle. If UE follows R15 procedure, UE should switch to default BWP or initial BWP. However, since UE has detected the PDCCH-WUS which means that it is very likely that gNB will transmit data to the UE in the next DRX cycle. According to the power model in TR 38.840, if the data packet size is fixed, faster transmitting in a large BWP will save more UE power than slower transmitting in a narrow BWP. Thus, gNB is likely to transmit another PDCCH to the UE for BWP switching to a larger BWP in DRX active time as illustrated in Figure 2. That is, the UE switches to the default BWP and then switches back to the larger BWP again, which will cause unnecessary power consumption. In addition, during the BWP switching time, UE can not receive or transmit anything, which also decreases the spectrum efficiency. 



Figure 1. Bwp-InactivityTimer expires after PDCCH-WUS indicates wake up in next DRX cycle


Figure 2. Twice BWP switching procedure
Observation 1: When UE is configured with PDCCH-WUS, in some scenarios timer-based BWP switching will cause unnecessary UE power consumption.
One possible optimization for the scenario in Figure 2 is that UE could not switch to the default BWP or initial BWP when UE detects the PDCCH-WUS which indicates UE to wake up in the next DRX cycle in the larger BWP before the bwp-InactivityTimer expires. 
For example, if UE detects the PDCCH-WUS which indicates UE to wake up in the next DRX cycle when bwp-InactivityTimer has not expired before DRX ON, UE stops or restarts bwp-InactivityTimer to avoid BWP switching. The “stop bwp-InactivityTimer” behaviour of WUS PDCCH is similar to the“stop bwp-InactivityTimer” behaviour of random access procedure which can avoid the BWP switching during it.
Proposal 1: If UE detects the PDCCH-WUS which indicates UE to wake up in next DRX cycle when bwp-InactivityTimer has not expired, UE stops or restarts bwp-InactivityTimer to avoid BWP switching.
3. Conclusions
In this contribution, the impact of PDCCH-WUS on timer-based BWP switching are discussed, and the following observations and proposals are made.
Observation 1: When UE is configured with PDCCH-WUS, in some scenarios timer-based BWP switching will cause unnecessary UE power consumption.
Proposal 1: If UE detects the PDCCH-WUS which indicates UE to wake up in next DRX cycle when bwp-InactivityTimer has not expired, UE stops or restarts bwp-InactivityTimer to avoid BWP switching.
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