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Introduction
Paging is an essential function in a wireless communication system. For NR the paging functionality of LTE can be used as a baseline. However, the conditions are different for NR, which motivates differences in the paging mechanisms, e.g. due to higher frequency bands to be supported and the difference in the usage of reference signals, because of the lean design principle applied for NR.
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In LTE paging is delivered like any downlink data using the PDCCH and the PDSCH, where the paging message, which is transmitted on the PDSCH, is allocated transmission resources by a scheduling assignment on the PDCCH addressed to the P-RNTI (which is shared by all UEs). The delivery channel is cell specific, since both the assisting reference signals – the CRS – and the scrambling are derived from the PCI. 
Observation 1	In LTE the configuration of the channel used for delivery of paging can be derived from the PCI.
The same principle, i.e. delivering paging on a channel whose configuration can be derived from the PCI may be used in NR too.
However, as mentioned above, the conditions are different in NR than in LTE and paging may be delivered in different ways. At least three different delivery means may be used, i.e. omnidirectional or wide beam (e.g. sector) transmission, sweeping of narrow beams or single frequency network (SFN) transmission involving multiple cells or multiple transmission points serving the same cell.
In low frequency bands omnidirectional or wide beam transmission is a straightforward method without any specific drawbacks. In higher frequencies sweeping of narrow beams may be used, but disadvantages of this approach include large overhead and increased DRX active/wake time for the UE to monitor the paging channel, since it does not know which beam(s) in the sweep it can receive. A potentially better alternative could be to use omnidirectional or wide beam transmission with repetition to allow accumulation of multiple receptions for UEs at the cell edge. The number of repetitions needed to provide coverage at the cell edge depend on the deployment density and the applied modulation and coding.
Yet another way to improve the link budget is to use SFN transmission from synchronized transmission points, serving the same or different cells.
The lack of ever-available CRSs motivates DMRS to be configured for the paging delivery. Similarly, the lack of a consistently present PDCCH+PDSCH motivates configuration of transmission resources to be used for paging delivery. If the NR-PSS/NR-SSS transmissions, from which the PCI is derived, are sparse, it may be beneficial to include a synchronization component in the reference signal for the paging delivery to prevent that a UE which has been in DRX sleep mode a relatively long time has to receive the NR-PSS/NR-SSS before receiving the paging channel. Reference signal and transmission resources, as well as scrambling, may be derived from the PCI, which is a straightforward and lightweight mechanism. 
Observation 2	The paging channel configuration may be derived from the PCI, similar to the principle used in LTE. This is a straightforward and lightweight mechanism which does not add any explicit configuration information to the system information.
However, explicit configuration of reference signal and scrambling may also be motivated. This is needed to enable SFN transmission involving multiple cells. Explicit configuration may be useful also for beam sweeping of paging, because the configuration may contain beam sweep related information that facilitates monitoring and reception for the UE. Explicit paging channel configuration information may be provided in the system information, e.g. in the minimum system information.
Observation 3	The paging channel may be explicitly configured via the system information, e.g. the minimum system information. The benefits would be that it enables single frequency network (SFN) transmission of paging in multiple cells and may provide beam sweep information in higher frequency bands.
Both derivation from the PCI and explicit configuration via system information have their respective merits. It would be good to be allow the network to use either of them in different scenarios.
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Once a configured paging channel is in place and available for UEs in idle mode or the “new state”, it may be considered to use this channel for delivery of other data to UEs in idle mode or the “new state”. Such data could e.g. be on demand triggered broadcast of other system information (i.e. system information that is not included in the periodically broadcast minimum system information). The channel may have a “two-channel” structure with a principle similar to the PDCCH+PDSCH approach of LTE. This would make it a generic channel for delivery of control information to UEs in idle mode or the “new state”.
Observation 4	The channel for delivering paging could be a generic channel for delivery of control information to UEs in idle mode or the “new state”. In addition to paging, it could e.g. be used for transmission of on demand system information. It may have a “two-channel” structure with a principle similar to the PDCCH+PDSCH approach of LTE. This is primarily a RAN1 issue.

Conclusion
In section 2 we made the following observations:
Observation 1	In LTE the configuration of the channel used for delivery of paging can be derived from the PCI.
Observation 2	The paging channel configuration may be derived from the PCI, similar to the principle used in LTE. This is a straightforward and lightweight mechanism which does not add any explicit configuration information to the system information.
Observation 3	The paging channel may be explicitly configured via the system information, e.g. the minimum system information. The benefits would be that it enables single frequency network (SFN) transmission of paging in multiple cells and may provide beam sweep information in higher frequency bands.
Observation 4	The channel for delivering paging could be a generic channel for delivery of control information to UEs in idle mode or the “new state”. In addition to paging, it could e.g. be used for transmission of on demand system information. It may have a “two-channel” structure with a principle similar to the PDCCH+PDSCH approach of LTE. This is primarily a RAN1 issue.

Based on the discussion in section 2 we propose the following:
Proposal 1	NR should support delivery of paging through omnidirectional/wide beam transmission, beam sweeping or SFN transmission.
Proposal 2	A default configuration of the paging channel should be derived from the PCI. This default configuration may be overridden by explicit configuration information in the system information.
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