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[bookmark: _Ref298777854]Introduction
The last meeting concluded by encouraging companies to provide their views on the following options [1]:
· Companies are encouraged to compare the following options for channel design for paging, taking the necessity of beam sweeping into consideration
· Opt-1: Paging message is scheduled by DCI carried by NR-PDCCH and is transmitted over PCH carried by NR-PDSCH
· Opt-2: Paging message is transmitted in a non-scheduled physical channel 
· Where the paging indication may be carried by NR-PBCH or some other channel(s)
· Opt-3: Paging message is transmitted over PCH carried by NR-PDSCH without DCI. The resource is semi-statically configured
· Opt-4: Paging message (e.g., only for SI change indication) is transmitted over NR-PDCCH without NR-PDSCH
· Opt-5: Paging message is transmitted by PDSCH and paging indication is transmitted non-scheduled physical channel
· Companies are encouraged to provide their views on 
· Definitions of paging occasion and paging periodicity
· Content and payload of paging message

In this contribution, we discuss options 1-5, the definition of paging occasion and periodicity, and the content and payload of paging message.
Discussion 
Options for Paging Channel Design
In multi-beam scenarios, paging of RRC-IDLE and RRC-INACTIVE UEs is inherently DL-capacity-constraint due to the need for beam sweeping [2] [3]. This DL capacity constraint needs to be considered in the NR channel design for paging.

Observation 1: In multi-beam scenarios, the paging design needs to consider DL capacity constraints caused by the need for beam sweep.

Since the high DL-capacity demand is caused by the need for beam sweep it is rather independent of the particular paging channel design. 

Observation 2: The high demand for DL capacity is caused by the need for beam sweep rather than the particular choice of the channel design. 

To lower the capacity demand, the amount of information transmitted or the angular range covered through beam sweeping has to be reduced. For the paging design, this can be accomplished through a two stage procedure, where only an indication is broadcast via beam sweep while the full message is delivered via directional transmission. The beams selected for the directional transmission may be derived from the UE’s response triggered by the indication, for instance [3].   

Observation 3: An indication-based paging design allows reducing the DL capacity demand. 

Based on these observations, NR should support a channel design that supports broadcast of paging indication reception of response to the paging indication, and directional transmission of paging message.

Proposal 1: NR should support a channel design that supports broadcast of paging indication, reception of response to paging indication and directional transmission of paging message.

To ensure sufficient support of these paging channels by upper layers, RAN-1 should send an LS to RAN-2 to provide a paging design that leverages the channels for broadcast-based paging indication and directional paging message delivery.

Proposal 2: RAN-1 should send an LS to RAN-2 to provide a paging design that leverages the channels for broadcast-based paging indication, reception of paging response, and directional paging message delivery.

The paging channel design should further allow for flexible resource allocation to deliver the paging message. A PDSCH-based paging channel provides such a flexibility as the gNB can dynamically select, e.g., the number of mini-slots and the symbol duration per mini slot for paging delivery.

Proposal 3: The paging channel design should allow for flexible resource allocation to deliver the paging message.

Based on the above observations and proposals, Option 5 is the favored paging-channel design candidate since it supports broadcast-based paging indication, directional paging message delivery, and flexible resource allocation to deliver the paging message.

Proposal 4: Option 5 is considered the preferred candidate for paging channel design. 


Option 4 considers an indication-based mechanism in case all UE’s have to be paged, e.g. for SI change. This option may be acceptable as long as it is restricted to scenarios where all UEs are paged.

Proposal 5: Option 4 might be considered for scenarios where all UEs are paged (e.g. for SI update). 

Options 1, 2 and 3 should not be considered for channel design since they either do not allow separate transmission of paging indication and paging message, or they are inflexible in the allocation of resources for paging message delivery.

Proposal 6: Option 1, 2 and 3 should not be considered for channel design. 

Paging Opportunity, Periodicity and Payload
For paging occasion and paging periodicity, NR can adopt the same concepts as defined for LTE.

Proposal 7: For paging occasion and paging periodicity, NR can adopt the same concepts defined for LTE.

The content and payload of the paging message are uncritical as long as they are delivered via directional transmission rather than beam-swept broadcast. For that reason, these aspects of the paging design can be regulated by RAN-2.  


Conclusion
[bookmark: _Ref442441852][bookmark: _Ref441562466]NR should consider the following aspects for multi-beam paging channel design:
Observation 1: In multi-beam scenarios, the paging design needs to consider DL capacity constraints caused by the need for beam sweep.

Observation 2: The increased demand for DL capacity is caused by the need for beam sweep rather than the particular choice of the channel design. 

Observation 3: An indication-based paging design allows reducing the DL capacity demand. 

Proposal 1: NR should support a channel design that supports broadcast of paging indication and directional transmission of paging message.

Proposal 2: RAN-1 should send an LS to RAN-2 to provide a paging design that utilizes the channels for broadcast-based paging indication and directional paging message delivery.

Proposal 3: The paging channel design should allow for flexible resource allocation to deliver the paging message.

Proposal 4: Option 5 is considered the preferred candidate for paging channel design. 

Proposal 5: Option 4 might be considered for scenarios where all UEs are paged (e.g. for SI update). 

Proposal 6: Option 1, 2 and 3 should not be considered for channel design. 

Proposal 7: For paging occasion and paging periodicity, NR can adopt the same concepts defined for LTE.
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