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Introduction
In this contribution, we provide our views on some remaining issues on paging. 
This document is a revision of R1-1813196 [3], with the following changes:
· Addition of section 2.2 (overlapping POs for a PF).
· Addition of section 2.3 (order of transmit beams).
Discussion
1.1. Temporal locations of paging occasions
In a contribution [1] submitted to RAN1#94bis it was observed that “The current method for computing paging PDCCH monitoring slots results in inconsistent temporal locations of paging occasions within paging frames”, and the following was proposed,
	[bookmark: _Toc525924430][bookmark: _Toc525924450]Proposal 2      For computing paging PDCCH monitoring slot indices, the relative position from the start of the paging frame is used.


We don’t think there is any problem in “inconsistent temporal locations of paging occasions within paging frames” as was raised in [1]. Unlike in LTE, the PDCCH monitoring occasions (PMOs) for a PO can well span across radio frames. And the mapping of PMOs to “PMOs for paging” in non-default association does not require the PMOs to have a consistent pattern in terms of temporal locations.
Regarding the proposal in [1], we note that in case of TDD some of the PMOs for paging within a PO may be “invalid”, resulting in unevenly distributed PMOs for paging anyway. It is unclear how the proposal solves the problem it is trying to solve.
Observation 1: The temporal locations of paging occasions do not need to be consistent across paging frames.
1.2. Overlapping POs for a PF
It was raised in [4] that with the introduction of the RRC parameter firstPDCCH-MonitoringOccasionOfPO, two or more POs may be configured to start at the same PMO, and there should be a way to distinguish the index of the intended PO in paging PDCCH/DCI.
It is unclear what motivation it is to configure a large number of POs (e.g. 4) for a PF and then configure firstPDCCH-MonitoringOccasionOfPO for some of the POs to start at the same PMO. In our view the network can instead configure a smaller number of POs such that a proper number UEs are grouped for the same starting PMO.
Observation 2: No benefit has been identified in configuring two or more POs to start at the same PMO.
1.3. Order of transmit beams
According to [2] and [5], a paging message should be repeated using all transmitted beams. This is reasonable and necessary, as the gNB has no idea which “actual transmitted beam” the intended (idle/inactive) UE is assuming. If the paging message is not transmitted with the beam assumed by the intended UE, the latter may not have any chance to receive the paging message in the PO even if the paging message is transmitted with all other beams.
	7.1	Discontinuous Reception for paging
…
In multi-beam operations, the UE can assume that the same paging message is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message is up to UE implementation.
…


However, as observed in [6], with the current specification of the ordering of beams for paging (i.e. in ascending order of actual transmitted SSBs, see [2]), it may happen that during the beam sweeping for a paging message in a PO with non-default association, a paging PDCCH corresponding to SSB#i overlaps in time with another actual transmitted SSB#j (i ≠ j). An example is illustrated in Figure 1 where i = 8 and j = 0. In this case the gNB may have to drop one of the transmissions (i.e. either the paging PDCCH or the SSB). If the paging PDCCH is dropped and it is the one the intended UE is monitoring, reception of the paging message may have to be postponed to the next DRX cycle which may imply a unnecessarily long delay.
[image: ]
[bookmark: _Ref528334077]Figure 1: Paging PDCCH overlapping in time with an actual transmitted SSB.
In our view, in the above case the transmit beam of the paging PDCCH should always follow that of the SSB#j. The rest paging PDCCH(s) can be transmitted with the same principle as currently specified. This is illustrated in Figure 2.
[image: ]
[bookmark: _Ref528334091]Figure 2: Paging PDCCH overlapping in time with an actual transmitted SSB follows the transmit beam of that SSB.
Proposal 1: In non-default association, a paging PDCCH overlapping in time with an actual transmitted SSB shall follow the transmit beam of that SSB.

Conclusion
In this contribution, we discuss some remaining issues on paging, and make the following observations and proposal:
Observation 1: The temporal locations of paging occasions do not need to be consistent across paging frames.
Observation 2: No benefit has been identified in configuring two or more POs to start at the same PMO.
Proposal 1: In non-default association, a paging PDCCH overlapping in time with an actual transmitted SSB shall follow the transmit beam of that SSB.
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