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1
Introduction
At RAN2#105 meeting, RAN2 discussed paging enhancements with following agreements:
· 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 
This contribution further discusses the remaining issues with regard to whether:

· A UE can be configured for an additional number of monitoring occasions at or after or before its calculated PO

· To allow dynamic PO monitoring extension 

· To introduce dynamic PO monitoring extension

This contribution concludes with observations and proposals.
2
Discussion
1.1. Paging monitoring starting
In NR, paging monitoring occasions are determined as follows [1]:
The PDCCH monitoring occasions for paging are determined according to pagingSearchSpace as specified in TS 38.213 [4] and firstPDCCH-MonitoringOccasionOfPO if configured as specified in TS 38.331 [3]. Otherwise, when SearchSpaceId = 0 is configured for pagingSearchSpace, the PDCCH monitoring occasions for paging are same as for RMSI as defined in clause 13 in TS 38.213 [4].

The UE monitors one paging occasion (PO), a set of PDCCH monitoring occasions and can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent, per DRX cycle. Based PO calculation in [1], UE starts paging monitoring according to the calculated formula.
We agree UE should be provided with multiple paging monitoring occasions. In NR-U, if different PO calculation formulas are applied, UE may be provided with multiple paging occasions. Thus the current PO calculation would need to be modified. This may bring additional specification complexity. A better approach would be allow UE to have additional paging monitoring occasions without modifying the PO calculation. Based on current PO calculation, UE starts paging monitoring is a much more simple solution without too much UE and specification impact [2].  Therefore,
Proposal 1: The UE starts paging monitoring at the PO calculated based on the current PO calculation formula given in 38.304. 
Additionally, UE can be provided with additional paging opportunities after the legacy paging monitoring occasions. 
Proposal 2: Additional paging opportunities are added after the first monitoring occasion of the PO.

1.2. Dynamic PO monitoring extension
At RAN2#105 there was discussion on whether UE should be further configured with conditional POs, as dynamic PO extension [3]. It was argued that that such conditional POs can be configured to UE based on channel occupancy, i.e, in cases of high channel occupancy, a UE should monitor more POs. But the channel occupancy measured at UE does not necessarily reflect the channel occupancy measured at gNB. 
Observation 1: The channel occupancy measured by the UE may not reflect the channel occupancy measured by the gNB.

Therefore, gNB and UE may have different understanding on whether one PO should be extended dynamically. If the gNB considers the PO needs be extended while the UE does not consider PO extension UE may miss the paging message transferred in the extended PO. On the other hand, if the gNB does not consider extending the PO while the UE does consider, UE may monitor the PDCCH for paging when the network does not send paging. It will lead to more power consumption for no gain.  
Proposal 3: The dynamic PO extension (e.g. based on CO) for the additional paging monitoring occasion may cause paging loss and more UE power consumption.

1.3. Dynamic PO monitoring termination
In licenced carrier, for a given PO, the paging message received on different SSB paging monitoring occasion is the same. This principle can also apply to NR-U. In NR-U, to add paging message transmission opportunities in one DRX cycle, the paging monitoring occasion associated with each SSB can be increased. And. it should be assumed that the same paging message may be repeated on these paging monitoring occasions. Hence, once a UE receives one PDCCH  addressed to P-RNTI on one SSB, it needs not to continue paging monitoring for paging message reception no matter the UE is paged or not. This would significantly reduce UE power consumption.
Therefore,
Proposal 4: In multi-beam operations, the UE can assume that the same paging message is repeated in all transmitted beams and in all PDCCH monitoring occasions associated with one transmitted beams.
Proposal 5: The UE can stop the paging PDCCH monitoring within the paging cycle after one PDCCH  addressed to P-RNTI is received，no matter the UE is paged or not.

3
Conclusion
This contribution discusses remaining issues paging enhancement and concludes with the following observation and proposals:
Observation 1: The channel occupancy measured by the UE may not reflect the channel occupancy measured by the gNB.

Proposal 1: The UE starts paging monitoring at the PO calculated based on the current PO calculation formula given in 38.304. 
Proposal 2: Additional paging opportunities are added after the first monitoring occasion of the PO.

Proposal 3: The dynamic PO extension (e.g. based on CO) for the additional paging monitoring occasion may cause paging loss and more UE power consumption.

Proposal 4: In multi-beam operations, the UE can assume that the same paging message is repeated in all transmitted beams and in all PDCCH monitoring occasions associated with one transmitted beams.
Proposal 5: The UE can stop the paging PDCCH monitoring within the paging cycle after one PDCCH  addressed to P-RNTI is received，no matter the UE is paged or not.
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