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Discussion and Decision
1 Introduction
In this contribution, we discuss the following open issues on PDCCH-WUS mechanism:
· The impact on L1_RSRP/CSI report;

· PDCCH-WUS mis-detection avoidance. 
2 Discussion

2.1 L1_RSRP/CSI report in “sleep” onduration
In legacy DRX operation, UE does not report SRS/CSI out of active time.
In PDCCH-WUS mechanism, RAN1 agreed to introduce RRC configuration to enable/disable the L1-RSRP report and L1-CSI report. 
Enabling the L1 RSRP/CSI report is good for NW awareness of UE’s radio quality, but not for UE’s power. Otherwise, disabling the L1 report is good for UE’s power but not for NW tracking UE’s radio quality. 

To balance the benefit from both NW and UE side, the tradeoff is to reduce the L1_RSRP/CSI report frequency when the reporting is enable when WUS is not received, e.g. reporting L1_RSRP/CSI once per N DRX cycles. Figure-1 provides an example for explanation. In this example, the UE reports L1_RSRP/CSI once in 3 DRX cycles. 
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Fingure-1. L1_RSRP/CSI report for every 3 DRX cycles
Proposal 1: NW configures UE to report L1_RSRP/CSI in sparse mode, i.e. report once per N DRX cycles. 
2.2 PDCCH-WUS mis-detection avoidance
If UE’s radio quality becomes worse, it is possible that UE cannot detect the PDCCH-WUS and sleep in next DRX onduration. If NW actually transmits the PDCCH-WUS to wake UE up, UE will lose the NW scheduling and data transmission. If the UE keeps in worse radio condition and the mis-detection keeps for some time, UE will keep sleeping. In NW side, it’s possible for NW to detect the mis-detection occurred since NW knows the scheduling is lost, but NW has no way to change the UE’s configuration and has to wait for UE to wakeup by itself. 
Observation: For PDCCH-WUS mis-detection, NW has no way to change the UE’s configuration even if NW can detect the mis-detection occurred. 
In order to wake up timely for potential scheduling and reconfiguration from NW in such worse case, the following two simple solutions can be considered.
· Solution 1: UE wakes up periodically. 
UE can wake up periodically regardless of receiving WUS or not. With the fix pattern, NW’s scheduling and reconfiguration can be arrived in UE timely and is not impacted by WUS mis-detection. Figure-2 provides an example. 
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In the example, the always ON period is 3 times of long DRX cycle. UE will always wakeup every 3 cycles for PDCCH monitoring.




Fingure-2. Periodical wakeup for every 3 DRX cycles
· Solution 2: UE with poor radio condition should wake up if UE does not receive the WUS.
When UE is in poor radio condition, if not receiving WUS, UE can assume mis-detection may occure and wake up to monitor PDCCH in next onduration. Figure-3 provides an example for solution 2. 
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Fingure-3. Always wake up in poor radio condition
In order to help NW to adjust the configuration timely when it detects the mis-detection has already occurred, some method should be introduced.  
Proposal 2: Support periodical wake up and/or always wake up in poor radio condition mechanism.  

3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: NW configures UE to report CSI/SRS in sparse mode, i.e. report once per N DRX cycles. 

Proposal 2: Support periodical wake up and/or always wake up in poor radio condition mechanism.  

