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Discussion
1 Introduction
Regarding additional transmission opportunity for paging, RAN2 agreed followings in the previous meeting, RAN2#105:
· 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 details of how to configure the additional monitoring occasions for paging and remaining FFS issues.
2 Discussion
Regarding paging enhancement, NR-U SI concluded and captured followings in TR38.889.

	For paging, it may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. The additional locations can be provided in time domain by configuring an extended paging occasion (i.e. a paging window) or configuring multiple paging occasions to a UE.


According to TR38.889, two options have been considered for time domain based solution. The first option is to extend the paging occasion by providing additional transmission opportunities in the PO, and the second option is configuring additional PO(s) to a UE within a DRX cycle.

From UE power consumption perspective, we cannot see a big difference between them. In terms of standardization effort, the first option is simpler because existing two formulas to calculate the paging timing can be used without any modification, and just N (the maximum number of PDCCH monitoring occasion per SSB in a single paging occasion) needs to be signaled in addition to the existing paging configuration. On the other hand, the option 2 involves additional standardization effort to define a new formula to calculate the additional PO(s). Some companies claimed that the additional PDCCH monitoring occasion needs to be far away from the original PDCCH monitoring occasion in time domain to reduce the correlation between them. However, from a single UE perspective, the additional PDCCH monitoring occasion appears a period of beam sweeping after the original PDDCH monitoring occasion, so it is hard to say they are highly correlated.
Therefore, we prefer to extend the paging occasion so that it can include up to N consecutive sets of 'S' consecutive PDCCH monitoring occasions when the paging message cannot be transmitted due to the LBT failure. Then, UE will monitor up to Nth PDCCH monitoring occasion, if needed.
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Figure 1 Example of extended paging occasion
Proposal 1
In NR-U, a PO is N consecutive sets of 'S' consecutive PDCCH monitoring occasions where 'S' is the number of actual transmitted SSBs a PO and 'N' is the maximum number of PDCCH monitoring occasion per SSB.
It is clear when the UE needs to monitor the additional PDCCH monitoring occasion within a paging occasion in the first option, but it is still FFS when the UE doesn’t need to monitor remaining additional PDCCH monitoring occasion within a PO. One thing for sure, if UE receives the paging message from the original PDCCH monitoring occasion, the UE doesn’t need to monitor the additional monitoring occasion within the same paging occasion.
We also need to consider a scenario that the gNB doesn’t transmit the paging message at the original PDCCH monitoring occasion after LBT success just because there is no paging message to be sent. In this case, some UE may find out that the gNB succeeded in the LBT, e.g. by detecting PDCCH transmission, though the paging message is not transmitted. If so, the UE can stop monitoring the remaining additional PDCCH monitoring occasion. However, the number of PDCCH monitoring required to recognize that the PDCCH is transmitted can be different depending on the UE performance. Therefore, we propose to leave how to decide whether to stop of keep monitoring the additional PDCCH monitoring occasion up to UE implementation.
Proposal 2
It is up to UE implementation to decide whether to monitor the additional PDCCH monitoring occasion in a paging occasion.
3 Conclusion
In this contribution, we discussed details of additional monitoring occasions for paging and made following proposals:
Proposal 1
In NR-U, a PO is N consecutive sets of 'S' consecutive PDCCH monitoring occasions where 'S' is the number of actual transmitted SSBs a PO and 'N' is the maximum number of PDCCH monitoring occasion per SSB.

Proposal 2
It is up to UE implementation to decide whether to monitor the additional PDCCH monitoring occasion in a paging occasion.
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