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1 Introduction
In the previous meeting, following agreements regarding non-default association aging have been made:   

Agreements for non-default association(RAN2#102)
1
Adopt the following formula to derive a first reference point which satisfies:

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

Where, 

T: DRX cycle of the UE. T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied.
nB: 4T, 2T, T, T/2, T/4, T/8, T/16

N: min(T, nB)

UE_ID: IMSI mod 1024.
3
Parameters nB, length of default DRX Cycle and offset is signaled in system information.
2
Add an offset to the first reference point to find the paging reference PF. The offset is configurable
Agreement:

As the baseline, the UE monitors the PO pointed to by index i_s, where i_s is derived from the following equation:

i_s = floor (UE_ID/N) mod Ns; where, Ns = max (1, nB/T);

For i_s = 0, monitor the 1st PO; i_s = 1, monitor the 2nd PO; i_s = 2, monitor the 3rd PO; i_s = 3, monitor the 4th PO.

PDCCH monitoring occasions starting from 1st PDCCH monitoring occasion in the reference frame are sequentially numbered from 0 according to the paging-SearchSpace:
-
1st PO is the start of first the beam sweep; 

-
2nd PO is the start of 2nd the beam sweep; 

-
3rd PO is the start of 3rd the beam sweep;

-
……
Agreements(RAN2_AH1807)
0
Define a useful paging PDCCH monitoring occasion as a monitoring occasion doesn’t conflict with UL slots/symbols.
1
For non-default association, one PO comprises of ‘N’ useful paging PDCCH monitoring occasion where ‘N’ is equal to number of actual transmitted SSBs.  RAN2 understanding is that the Kth monitoring occasion in the PO is corresponded to the Kth transmitted SSB.

2
For non-default association, (i_s + 1)th PO is a set of N consecutive useful paging PDCCH monitoring occasions for paging starting from the (i_s * N)th PDCCH monitoring occasion. The useful paging PDCCH monitoring occasions starting from 1st useful paging PDCCH monitoring occasion for paging in the paging frame are sequentially numbered from zero. FFS the necessity to introduce additional parameter to indicate the first PDCCH monitoring occasion of each PO in a PF.
3
Support to configure Ns and N value instead of nB.
This contribution provides considerations on the non-default association paging.
2 Discussion
Based on the current agreements, we can know that in non-default association, UE calculates SFN of the PF and PO index, and find its PO according to the paging search space configuration. With some configuration, POs related to a PF may extend in more than one frames, as it is agreed that the first PO of the frame starts from the first slot containing PDCCH monitoring occasion(s). That’s to say, POs crossing frames may cause some frames cannot be configured as a PF, as show in Figure 1, Frame 1 cannot be configured as a PF.
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Figure 1

The paging search space of Figure 1 is configured as below:

Monitoring-periodicity-PDCCH-slot ：4 slots  

Monitoring-offset-PDCCH-slot：0  

Monitoring-symbols-PDCCH-within-slot ：00100010000000

CORESET-time-duration: 4

And the paging configuration is configured as: the DRX cycle is T, N=T/2 and Ns=2. Besides, the number of SSB (N_SSB) =4.

Observation 1: POs crossing frames may cause some frames cannot be configured as a PF.
The problem mentioned above can be improved via reasonable configuration, when it is configured that POs related to a PF can occupy n full frame. In this case, there are restrictions to the relationship of Monitoring-periodicity-PDCCH-slot andthe number of slots in a frame,  the number of paging monitoring occasions in a frame and the setting of Ns.
However, in last meeting, unuseful PDCCH monitoring occasion problem was discussed. When taking this into consideration, even the parameters satisfy the restrictions mentioned above, POs related to a PF can occupy n full frame, there still will be circumstance that with the retroposition of useful PDCCH monitoring occasions of the front PFs, some POs cross frames, and a frame which is calculated as the PF of a UE 1 actually transmits paging messages not related to UE 1.

Since the UL transmission is flexible, if we want to avoid this just through network realization, it will bring huge restrictions to the network configuration, not only to paging, but also to UL/DL transmission.

To solve this simply, we can make the PFs sparser to promise that retroposition of useful PDCCH monitoring occasion caused by unuseful PDCCH monitoring occasion will not occupy frames related to the next PF. But, sparser PF means the paging capacity maybe become smaller.

Observation 2: Unuseful PDCCH monitoring occsions may cause complex configuration or paging capacity reduction. 
Proposal: It is necessary to solve the problem discussed in this contribution.
3 Conlusions
In summary, our considerations and recommendations are list below:
Observation 1: POs crossing frames may cause some frames cannot be configured as a PF.

Observation 2: Unuseful PDCCH monitoring occsions may cause complex configuration or paging capacity reduction. 
Proposal: It is necessary to solve the problem discussed in this contribution.
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