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1 Introduction
The RAN2#105 meeting made the following agreements regarding NR-U paging:

· A UE can be configured for an additional number of monitoring occasions at or after or before (FFS) its calculated PO (when the paging message can be transmitted)

· FFS dynamic extension

· FFS dynamic termination 
In this contribution we discuss the FFSs mentioned above.
2 Discussion
It has been agreed to allow more opportunities in time domain for paging to cope with LBT failure, and there are 2 options: a) a paging window in which a PO can be transmitted; b) multiple POs. It is discussed in [1]-[3] that Option b) leads to increase of UE power consumption due to more frequent wake up, and the calculation formula of PO needs to be modified and thus increases complexity. Therefore Option a) seems to be an acceptable and reasonable way.
Proposal 1: Consider the paging window as a basic solution to provide more opportunities in time domain for paging.
Monitoring before calculated PO

In discussion on paging of the last meeting, it is agreed to configure the UE with an additional number of monitoring occasions at or after its calculated PO, which is reasonable to cope with LBT failure impact. Some companies also suggest to allow a “monitoring before calculated PO” option considering late LBT success so that UE can monitor possible paging transmission from the previous cycle.

Compared with the theoretical increase of reachability, there are some drawbacks for this option. On one hand, the UE has to wake up earlier and monitor for longer time which leads to power consumption, and the possibility of successful reception is doubted considering the back off mechanism of LBT, in which more monitored idle time is required for a successful LBT if the previous one fails. On the other hand, even if the gNB succeeds in LBT and paging message is transmitted in the next cycle, it is unaware whether the UE employs monitoring before calculated PO and thus it has to attempt again in the configured window anyway. 
Observation 1: Monitoring before calculated PO has limited chance increasing reception of paging message but leads to more UE power consumption.

Therefore we see very few benefit allowing to monitor before calculated PO and the cons are obvious.
Proposal 2: There is no need to configure the UE with monitoring occasions before its calculated PO.
Dynamic extension and termination
With paging window configured, gNB can keep attempting to transmit paging message in the window, and the UE will keep monitoring the paging message in the window accordingly. Therefore UE power consumption should be a restriction when configuring paging window. To further reduce power consumption, dynamic extension and termination can be considered.

1) If the gNB succeeds in LBT and the paging message is transmitted, it may stop the subsequent transmission attempt in this paging window. More importantly, the UE can stop the subsequent paging monitoring in this paging window, as long as the UE ID in not included in the received paging message.
2) A more general mechanism is to configure one or more backup monitoring occasions for the UE. If UE does not receive paging message in the regular monitoring occasion, it may continue to monitor in the backup occasions until successful reception.

Note that 1) is a special case of 2) with a continuous backup monitoring occasion. And 2) is more flexible allowing discontinuous monitoring occasion(s) which may skip the back off time of LBT failure (when the paging message cannot be transmitted by the gNB).
Proposal 3: Dynamic paging window configuration or extension should consider UE power consumption.
Proposal 4: The UE can stop the subsequent paging monitoring in a paging window after reception of paging message without UE ID.
Proposal 5: Discontinuous monitoring occasion can be considered to skip back off time of LBT failure.

3 Conclusions
In this contribution we discuss paging solutions in NR-U including additional monitoring occasions, dynamic extension and termination. We would like to propose:
Proposal 1: Consider the paging window as a basic solution to provide more opportunities in time domain for paging.
Proposal 2: There is no need to configure the UE with monitoring occasions before its calculated PO.

Proposal 3: Dynamic paging window configuration or extension should consider UE power consumption.

Proposal 4: The UE can stop the subsequent paging monitoring in a paging window after reception of paging message without UE ID.

Proposal 5: Discontinuous monitoring occasion can be considered to skip back off time of LBT failure.
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