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1. Introduction

In previous meetings, the following agreements were made [1][2][3]:

	RAN2#105 agreement

· 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 




	RAN2#105bis agreement

· As a starting point: If UE receives on PDCCH addressed to P-RNTI in a PDCCH monitoring occasion for paging corresponding to an SSB in a PO, UE is not required to monitor subsequent PDCCH monitoring occasions corresponding to that SSB in that PO


	RAN2#106 agreement

1. The UE should also stop monitoring paging for the PO even if it does not decode a P-RNTI if it can detect that the gNB had access to the channel at the pdcch monitoring occasion. FFS if there are additional detection methods to detection of PRNTI and what those are. 
2. We extend paging monitoring by extending PDCCH occasions for a PO




In this contribution, we further discuss some detailed issues related to paging and also give our proposals.
2.  Extending PDCCH occasions
According to TS 38.304 [4], the PDCCH occasion for a PO is based on the actual transmitted SSB.

	xxxx

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]. 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].

When SearchSpaceId = 0 is configured for pagingSearchSpace, Ns is either 1 or 2. For Ns = 1, there is only one PO which starts from the first PDCCH monitoring occasion for paging in the PF. For Ns = 2, PO is either in the first half frame (i_s = 0) or the second half frame (i_s = 1) of the PF.

When SearchSpaceId other than 0 is configured for pagingSearchSpace, the UE monitors the (i_s + 1)th PO. A PO is a set of 'S' consecutive PDCCH monitoring occasions where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1. The Kth PDCCH monitoring occasion for paging in the PO corresponds to the Kth transmitted SSB. The PDCCH monitoring occasions for paging which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for paging in the PF. When firstPDCCH-MonitoringOccasionOfPO is present, the starting PDCCH monitoring occasion number of (i_s + 1)th PO is the (i_s + 1)th value of the firstPDCCH-MonitoringOccasionOfPO parameter; otherwise, it is equal to i_s * S.

xxxx


In last meeting, it is agreed to extend PDCCH occasion for a PO to relieve the LBT impact. As for how to indicate the number of extending PDCCH occasions. Two options are available.

· Option 1: the total number of extended PDCCH occasions = n * ‘S’, where ‘S’ is the number of actual transmitted SSBs and n is a new parameter configured by RRC. 
· Option 2: the total number of extended PDCCH occasions is only determined by one new configured parameter which is not based on the ‘S’.
We prefer option 2 such that there is flexibility that the extended PDCCH occasions is independent of the number of beams and it can be explicitly determined/signalled.
Proposal 1: the number of extended PDCCH occasions is configured by one parameter which is not based on the number ‘S’.

In Rel-15, the network can transmit the paging DCI on multiple PDCCH occasions of one PO while the beam sweeping is enabled within a cell. The UE can measure all DL beams to select a DL beam suitable for paging reception. To save the UE power, association between PDCCH occasions and SSB is defined. The UE does not need to monitor all PDCCH occasions and only needs to monitor the specific PDCCH occasions associated the selected suitable DL beam. 
The next issue is whether the association between extending PDCCH occasions for one PO and SSBs is needed or not. If the association is needed, there are possible options for this association as showed in figure 1 and figure 2. 
· Option 1: the PDCCH occasions extended with one SSB.

· Option 2: the PDCCH occasions extended with beam sweeping.
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Figure 1: association between extending PDCCH occasion and SSB (option 1)
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Figure 2: association between extending PDCCH occasion and SSB (option 2)

We believe the different association between extending PDCCH occasions and SSBs might have implication for UEpower consumption. However, bearing in mind that the main purpose of extending PDCCH monitoring occasions is to mitigation the effect of failed LBT, the extended PDCCH monitoring occsions shall provide diverstity in term of accessibility to the NR-U channel. For that, we slightly prefer option 2.
Proposal 2: Association between extending PDCCH occasions and SSBs is supported for NR-U.

Proposal 3: PDCCH occasions for a PO is extended per beam sweep.

3. Conclusion

In this contribution, we discuss about paging and we have the following proposals:

Proposal 1: the number of extended PDCCH occasions is configured by one parameter which is not based on the number ‘S’.
Proposal 2: Association between extending PDCCH occasions and SSBs is supported for NR-U.

Proposal 3: PDCCH occasions for a PO is extended per beam sweep.
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