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1 Introduction
Transmission/reception of paging in unlicensed spectrum was discussed during NR-U study item. It was agreed [1] that 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 or configuring multiple paging occasions to a UE.
In this contribution we discuss how to configure multiple POs to a UE.
2 Discussion
2.1 PF/PO Determination in NR
In NR [2], 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)  ……..(1)
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 ……….(2)
2.2 Multiple POs
In order to support multiple POs, UE can either monitor POs in multiple PFs per DRX cycle or it can monitor multiple POs corresponding to a PF per DRX cycle.
Option 1: UE monitors POs in multiple PFs per DRX cycle
· UE determines PF and i_s using equation (1) and (2). UE monitors (i_s+1)th PO in up to ‘P’ consecutive PFs starting from determined PF every DRX Cycle. Parameter  'P' is signaled in paging configuration (i.e. pcch-Config). Figure 1 is an example illustration. SFN X is the PF determined by UE, value of ‘P’ signalled by gNB is 2 and N equals T/2. So UE monitors (i_s+1)th PO with respect to SFN X and SFN X+1*T/N = SFN X+2. UE will first monitor (i_s+1)th PO with respect to SFN X. If it does not receive paging in monitored PO, it monitors (i_s+1)th PO with respect to next PF i.e. SFN X+2. 
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Figure 1
Option 2: UE monitors multiple POs corresponding to a PF per DRX cycle

 UE determines PF using equation (1). i_s is determined using equation (3).

 i_s = floor (UE_ID/N) mod (Ns/P) ………(3)

Every DRX cycle, UE monitors up to ‘P’ POs starting from the (i_s*P+1)th PO corresponding to the determined PF. The parameter ‘P’ is signalled by gNB in paging configuration (i.e. pcch-Config). Figure 2 is an example illustration.  SFN X is the PF determined by UE, value of ‘P’ signalled by gNB is 2, N equals T/2 and i_s determined by UE is 0. So UE monitors 1st and 2nd  PO with respect to SFN X. UE will first monitor 1st PO with respect to SFN X. If it does not receive paging message in monitored PO, it monitors 2nd PO with respect SFN X.
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Figure 2
If configuration of multiple POs to a UE per DRX cycle is supported then option 2 is preferred over Option 1. Option 1 may increase UE's power consumption as multiple POs monitored by UE can be far apart. It is to be noted that PO may include a set of ‘S × X’ consecutive PDCCH monitoring occasions for paging as proposed in companion contribution [3] or a set of ‘S’ consecutive PDCCH monitoring occasions for paging as in NR [1] , where 'S' is the number of actual transmitted SSBs.
Proposal : Every DRX cycle, UE monitors up to ‘P’ consecutive POs starting from the (i_s*P+1)th PO corresponding to the determined PF. The parameter ‘P’ is signaled in pcch-Config.

· PF is the SFN which satisfy equation: (SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
· i_s = floor (UE_ID/N) mod (Ns/P)
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal : Every DRX cycle, UE monitors up to ‘P’ consecutive POs starting from the (i_s*P+1)th PO corresponding to the determined PF. The parameter ‘P’ is signaled in pcch-Config.

· PF is the SFN which satisfy equation: (SFN + PF_offset) mod T = (T div N)*(UE_ID mod N);
· i_s = floor (UE_ID/N) mod (Ns/P);
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