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1	Introduction
In the following, we discuss the aspects related to Paging for Release 15 maintenance requiring clarifications.
[bookmark: _Ref178064866]2		Paging
2.1 	Paging monitoring occasions
A paging occasion (PO) consists of a set of PDCCH monitoring occasions (PMOs), which are both equal in number as, and QCL with, the SSBs used in the cell. Every PO is associated with a paging frame (PF). Calculation of PMOs for paging occasions (POs) for the non-default case in NR is based on the pagingSearchSpace parameters (which are the same parameters as provided in any SearchSpace). Additionally, the NR framework includes the notion of Paging Frames (PFs) which the POs are associated with. To calculate the PDCCH monitoring occasions for a PO, the pagingSearchSpace parameters are applied from the start of the PF and PDCCH monitoring occasions prior to the PF are ignored. The calculation of slots containing PDCCH monitoring occasions is based on the frame number as defined in section 10.1 in TS 38.213:




For search space set , the UE determines that a PDCCH monitoring occasion(s) exists in a slot with number  [4, TS 38.211] in a frame with number  if . 
In this formula ks is the monitoring slot periodicity and os is the monitoring slot offset.
The pagingSearchSpace is a continuously repetitive pattern of slots and symbols defining the PDCCH monitoring occasions. If the periodicity of the pagingSearchSpace (p) is not matched with the duration of a frame (f) or the inter-PF interval (i) (not to be confused with the DRX cycle), i.e. if p  i / N (note that if p = f / N then it is also valid that p = i / N), the PMO pattern, and consequently the PO pattern, will shift between different PFs and hence be different for different PFs in an inconsistent manner. Hence, if a radio frame is not evenly divisible by the monitoring slot periodicity (as configured by the monitoringSlotPeriodicityAndOffset parameter in the pagingSearchSpace) and the slot monitoring periodicity is not a multiple of radio frame length, the monitoring slot period will glide in relation to frame boundaries, potentially resulting in different numbers of monitoring slots and POs in different PFs.
As an example, if two POs per PF are configured, they may turn out as illustrated below. In addition to the undesirable inconsistency, this can cause problems in dense PO configurations, e.g. when every frame is a PF, when having a PO slip out beyond the end of the PF is not acceptable.
[image: ]
For instance, if an operator wants 2 POs in each PF and wants them to be placed with a time distance between them that is greater than the duration of a half-frame but shorter than the duration of a full frame, then some PFs will have 2 POs and some will have only 1. It is then unclear what the appropriate setting of Ns be that indicates the number of POs in each PF. Even if the Ns setting could be made unambiguous by letting the POs extend beyond the PF, the PDCCH monitoring slot pattern would be inconsistent between different PFs. This scenario conflicts with the current PO calculation formula and has undesirable properties in general.
It may be argued that this is not a critical problem in near-term Release-15 deployments, but the limitations may have a severe impact later, in fully loaded systems where the paging efficiency is an important performance aspect. While easy to fix now, making the required changes will be much more difficult in Release-16 or later releases due to an already established PMO pattern. Furthermore, yet unforeseen problems caused by this inconsistent PO shifting cannot be precluded when future features are introduced. 
The current method for computing paging PDCCH monitoring slots results in inconsistent temporal locations of paging occasions within paging frames.  
[bookmark: _GoBack]Removing the possibility for such inconsistent PDCCH monitoring patterns to occur only requires a simple change of the PMO calculation for paging. The pagingSearchSpace is only used to calculate PMOs in relation to a PF. Hence, it is natural to associate the PMO calculation with the PF to which the pagingSearchSpace is applied, which would make the PMO calculation consistently the same for each PF. To do this, the frame number considered as the starting point for the PMO pattern configured by the pagingSearchSpace should be the PF instead of frame number 0. This would imply a change of the calculation of the slots indices containing PDCCH monitoring occasions, as described in section 10 of TS 38.213, but only when used for calculation of PDCCH monitoring occasions for paging (i.e. when the search space set is a Type2-PDCCH common search space set). This is reflected in the accompanying CR to 38.213. 
[bookmark: _Toc525924430][bookmark: _Toc525924450][bookmark: _Toc528930000]For computing paging PDCCH monitoring slot indices, the relative position from the start of the paging frame is used. Agree accompanying CR to 38.213.

3 		Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	For computing paging PDCCH monitoring slot indices, the relative position from the start of the paging frame is used. Agree accompanying CR to 38.213.
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