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1 Introduction
RAN1 asks two questions about paging in LS [1] based on an earlier LS from RAN2 on paging [2]: 
· It is RAN1 understanding that the Paging Frame (PF) is a starting point for the first PO (defined by ‘S’ valid PDCCH monitoring occasions). In addition, the concatenated POs corresponding to one PF can overlap into the next radio frame(s) and/or next PF(s). Based on this understanding, RAN1 has the following questions:

· Is the first PDCCH monitoring occasion of the first PO of a PF starting from the starting location of the pagingSearchSpace in that frame?

· RAN1 would like to understand the motivation of introducing PF_offset? Is it intended to avoid overlapping such as to avoid the collision of valid PDCCH monitoring occasion and e.g. SSB transmission?
· Within the UE PO for the non-default association, RAN1 is considering the valid PDCCH monitoring occasion associated to which SSB index to limit the UE monitoring time. 
· RAN1 is also discussing if paging PDSCH resource allocation impacts the validity of paging PDCCH monitoring occasion. 

The RAN1 questions are discussed in this contribution. 
2 Background
The UE in Idle and Inactive mode is required to monitor a PO every DRX cycle, where the DRX cycle T is defined as the shortest of the defaultpagingcycle in SIB1 and the UE specific DRX cycle(s), if configured. In Idle and Inactive mode the UE can be configured with a UE specific DRX cycle during registration, where the UE can request a UE specific DRX cycle value, and the AMF can configure a UE specific DRX cycle value in the REGISTRATION ACCEPT based on the requested DRX cycle value and operator policy (25.401). In Inactive mode the UE can also receive a UE specific DRX cycle in the RRCRelease message (ran-PagingCycle in IE SuspendConfig). 
The UE determines the PO, i.e. when and for how long to monitor, by determining the Paging Frame (PF) first, which includes the PO to monitor:

(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N) 

Where:
PF_offset
: Paging Frame offset (dependent on SSB configuration and N)

T

: DRX cycle T used by UE to monitor paging

N

: number of total paging frames in T
UE_ID

: 5G-S-TMSI mod 1024
 There can be up to 4 POs per PF, i.e. the UE determines the PO to monitor:
i_s = floor (UE_ID/N) mod Ns 
Where:
i_s

: Index pointing at one PO in the PF
Ns

: Number of POs per PF (1, 2 or 4) 

The PDCCH monitoring occasions for paging are determined according to paging-SearchSpace if configured (non-default association), otherwise they are same as for RMSI (default association). 
In case a paging-SearchSpace is configured, the UE monitors ‘S’ consecutive PDCCH monitoring occasions, which defines a complete PO for the UE to monitor. If for example the UE according to the paging formula in 38.304 is required to monitor the first PO of the selected PF then this PO starts at the first valid PDDCH monitoring occasion of the PF, which is number 0, and the UE continues to monitor ‘S’ consecutive PDCCH monitoring occasions according to the configured paging-SearchSpace. If firstPDCCH-MonitoringOccasionOfPO is configured the start of the PO can be shifted a number of valid PDCCH monitoring occasions. 
In case of default association a single PO is a set of 'S' consecutive PDCCH monitoring where 'S' is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SystemInformationBlock1. The Kth PDCCH monitoring occasion for paging in the PO corresponds to the Kth transmitted SSB.
Dependent on the numerology and (paging) configuration the POs of the selected Paging Frame may overlap into following Radio Frames.
3 RAN1 questions
Concerning the RAN1 questions about paging:

Q1: Is the first PDCCH monitoring occasion of the first PO of a PF starting from the starting location of the pagingSearchSpace in that frame?

A1: Yes this is correct when a pagingSearchSpace (CORESET#0) is configured (non-default association) and firstPDCCH-MonitoringOccasionOfPO parameter is not configured. When the firstPDCCH-MonitoringOccasionOfPO parameter is present the first PDCCH monitoring occasion can be explicitly configured. In case of default association the first PDCCH monitoring occasion is determined by the RMSI. 
Q2: RAN1 would like to understand the motivation of introducing PF_offset? Is it intended to avoid overlapping such as to avoid the collision of valid PDCCH monitoring occasion and e.g. SSB transmission?
A2: In the legacy paging formula a PF is always mapped onto an even numbered frame. According to the paging-SearchSpace configuration (e.g. monitoringSlotPeriodicityAndOffset is set to 20 slot periodicity and 10 slot offset) the PF may be an odd numbered frame, i.e. the PF should point to a frame in which PDCCH monitoring ocassions for paging are configured [3]. The PF_offset enables the NW to configure the PF frames flexibly when not all frames are paging frames. The PF_offset is not used to avoid overlapping PDCCH monitoring occasions and SSB transmissions. 
In RAN1 it is discussed to define the (first) PDCCH paging occasions of the pagingSearchSpace relative to the Radio Frame(s), i.e. introduce a consistent (same) monitoring slot and PDCCH monitoring occasion (PO) pattern in every PF [4]. 
4 Summary

RAN2 is kindly asked to discuss the questions from RAN1 about paging and answer them in an LS as discussed above.  
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