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1	Introduction
In the UE PS WI, PDCCH based power saving signal design and configuration is under discussion. However, one of the main issues regarding the power saving signal is how the NW/UE should behave in case a detection error happens with the power saving signal, this is particularly relevant for the case of PDCCH based WUS before ON duration, as missing the WUS can lead potentially to a high cost for the UE and the NW.
In this paper, we discuss issues related to WUS miss detection and some mitigation mechanisms. 
[bookmark: _Ref178064866]2	Discovery and mitigation of WUS miss detection 
Missing the detection of a PDCCH based WUS leads to the UE being asleep during an ON duration where the NW expects the UE to be awake. As such, the UE won’t respond to the gNB commands sent over PDCCH, e.g., scheduling PDCCHs. This in turn leads to additional latency, and even more critical, if the UE misses a number of scheduling PDCCHs, the NW may release the UE’s connection. The latter can lead to additional latency and even a higher power consumption. As such the WUS miss detection rate should be low as much as possible to avoid this. However, it may still happen and thus it is important to think of mitigation mechanisms to lower the impact.
2.1 Discovery of WUS miss detection
The NW may have some options to distinguish a WUS miss detection from a normal PDCCH miss detection. First, as WUS has more robust configuration, the chance of WUS being missed is higher than PDCCH, as such NW can by default assume that if WUS is configured for the UE, and the UE is not responsive to commands sent over PDCCH, then most probably it also misses the WUS. 
However, for the NW to be sure that it is WUS being missed, more robust mechanisms are also possible. To realize them, one approach is that the NW enables some sort of feedback from the UE in response to PDCCH based WUS. E.g., if the NW already schedules a first PDSCH in WUS, or WUS simply activates a pre-configured first PDSCH, then the UE can send a HARQ ACK/NACK. Lack of this feedback means the UE has missed the WUS. The same approach can be followed if WUS triggers aperiodic CSI report. Other possibilities can also be considered, e.g., the UE is scheduled or configured to send an ACK signal after detecting WUS.  While, triggering such a feedback, may help NW to discover a UE miss detection, it also can lead potentially to a larger DCI size, and thus a lower WUS detection performance. Furthermore, it entails a feedback from the UE in UL which if not justified leads to additional power consumption. 
1. [bookmark: _Toc7807884][bookmark: _Toc7808500][bookmark: _Toc7811280]Triggering a feedback from the UE by PDCCH based WUS may help the NW discover potential WUS miss detections assuming very good ACK miss detection, otherwise it can lead to additional missed On durations. It also leads to increase in UE power consumption for ACK transmission.
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When the NW understands that the WUS is missed or most probably is missed, then it can choose different strategies to mitigate that.
A simple way is to retransmit the WUS in the next occasion. However, in case WUS is used to wake up a group of UEs, mechanisms may be necessary to avoid unnecessary wake-up of other UEs. Furthermore, this approach leads to NW resources being overly used particularly as the NW may need to retransmit a more robust WUS in the next WUS MO. 
Another possibility which is more robust, is that the NW do not configure WUS for all the ON durations, and leave some of them without WUS such that in case the UE has missed the WUS, the NW has the option to find the UE in ON duration which the UE is certainly awake. This approach reduces the impact of WUS miss detection while keeping the NW signaling lean.
Aside from the options at the NW side, the UE also has options in hand to evaluate if it can reliably detect a WUS or not. For example, the UE can perform SSB measurements, and if the channel conditions have deteriorated significantly, and as such WUS detection may not be reliable, it can wake up for the ON duration. 
Conclusion
In section 2, the following observation is made: 
Observation 1	Triggering a feedback from the UE by PDCCH based WUS may help the NW discover potential WUS miss detections assuming very good ACK miss detection, otherwise it can lead to additional missed On durations. It also leads to increase in UE power consumption for ACK transmission.
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