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1 Introduction
Transmission/reception of paging in unlicensed spectrum was discussed in RAN2#103 and following agreement was made:


In this contribution we discuss how to configure additional transmission opportunities.
2 Discussion
2.1 PF/PO Determination in NR
In NR, UE monitors one PO per DRX cycle. In order to determine its PO, UE first determines the PF. SFN for the PF is determined by:

(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N) 
There can be several POs corresponding to a PF. Each PO is a set of 'S' consecutive PDCCH monitoring occasions where 'S' is the number of actual transmitted SSBs. UE monitors the (i_s + 1)th PO, where i_s is determined as follows:
i_s = floor (UE_ID/N) mod Ns 
The PDCCH monitoring occasions for paging are determined according to paging-SearchSpace. The PDCCH monitoring occasions for paging which do not overlap with UL symbols are sequentially numbered from zero starting from the 1st PDCCH monitoring occasion in the determined PF. The starting PDCCH monitoring occasion number of each PO can be optionally signalled. If the starting PDCCH monitoring occasion number is not signalled, it is equal to i_s * S.
2.2 Additional transmission opportunities in time domain

In NR each PO consists of 'S' PDCCH monitoring occasions where 'S' is the number of actual transmitted SSBs. In order to provide additional transmission opportunities, PO in NR-U can be extended to include ‘S*X’ PDCCH monitoring occasions, where X can be configured in paging configuration. This approach is simple and equations to determine PF and i_s can be re-used. This approach is applicable for both single or multi beam deployment.
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Figure 1

Proposal 1: PO in NR-U can consists of ‘S*X’ PDCCH monitoring occasions, where 'S' is the number of actual transmitted SSBs and X is configured in paging configuration. 
In NR, Kth PDCCH monitoring occasion for paging in the PO corresponds to the Kth transmitted SSB. This needs to be re-defined if PO in NR-U consists of ‘S*X’ PDCCH monitoring occasions, where X > 1. In NR, the SI window consists of more PDCCH monitoring occasions then actual transmitted SSBs. So, the mapping (as defined in TS 38.331) between SSBs and PDCCH monitoring occasions in SI-window can be re-used for PO. The mapping between SSBs and PDCCH monitoring occasions is as shown in Figure 1.
Proposal 2: The mapping between SSBs and PDCCH monitoring occasions as defined for SI-window in NR is re-used for mapping between SSBs and PDCCH monitoring occasions in PO. 
2.3 Additional transmission opportunities in frequency domain

GNB can signal a list of coresets for paging message reception. GNB can perform LBT on multiple sub-bands (corresponding to different coresets) and broadcast paging message in coreset where channel is available. UE monitors for paging in multiple coresets signaled by gNB. According to TR [3], LBT can be performed in units of 20 MHz. So each of these coresets for paging transmission/reception can have a BW of 20 MHz.

As shown in Figure 2, in a PO, gNB will transmit paging in coreset where the channel is free. In different PO, channel may be free in different coresets and gNB transmits paging accordingly.
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Figure 2
Proposal 3: List of coresets for paging can be signaled for paging reception. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: PO in NR-U can consists of ‘S*X’ PDCCH monitoring occasions, where 'S' is the number of actual transmitted SSBs and X is configured in paging configuration. 
Proposal 2: The mapping between SSBs and PDCCH monitoring occasions as defined for SI-window in NR is re-used for mapping between SSBs and PDCCH monitoring occasions in PO. 
Proposal 3: List of coresets for paging can be signaled for paging reception.
RAN2 #103 Agreements:


Agree to allow more paging transmission opportunities per DRX cycle for a UE in NR-U, e.g. both TDM and FDM can be considered.
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