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Introduction
In RAN1 NR Ad Hoc, several alternatives of NR physical channel design to carry paging information as follows,
Agreements:
· 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
· RAN1 sends a LS to RAN2, asking about
· Paging payload and capacity requirement
In this contribution, we discuss the NR paging channel framework to support different deployment scenario.  
NR Paging Channel and Broadcast Channel 

 Paging is used to inform UE the arrival of incoming data or voice call.   The paging occasion is designed along with the DRX cycle.  In LTE, paging is a cell-specific configuration.  UE monitors one paging occasion in a specific paging frame per DRX cycle.  UE determines the paging occasion for its paging using the DRX parameters provided in system information along with the system frame number (SFN) and UE ID.  In a paging occasion, paging message is transmitted on PDSCH, which is scheduled by DCI scrambled with P-RNTI.  UE identity, such as IMSI, is included in paging message for a specific UE. 

In RAN1 NR Ad Hoc, it was agreed that the paging could be carried in the following options,  

· 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


Opt-1 has the paging information carried by NR-PDSCH with dynamic resource allocation through DCI similar to that in LTE.   Paging information carried by NR-PDSCH provided the flexibility of resource allocation with target for the need of each UE, such as individual DRX cycle.  However in NR, a cell could contain more than one TRP if a cell contains only one TRP with single beam configuration,.  A TRP within a cell could be configured with multiple beams as shown in Figure 1.   The dynamic NR-PDSCH resource allocation is possible when single TRP/beam is configured in a cell or centralized scheduler and control functions are used for multi-TRP/beam configuration.  If no centralized scheduler and control function is used for multi-TRP/beam configuration, transmitting paging information on NR-PDSCH requires coordination of resource allocation and scheduling among TRPs/beams in a cell.  Moreover, the NR-PDCCH among TRPs/beams within a cell needs to be in the same radio resource.   Thus, Opt-1 paging message carried by NR-PDSCH with dynamic resource allocation would be supported in special network deployment scenario.   

Proposal 1:  Paging information could be carried by NR-PDSCH with dynamic resource allocation for special network deployment scenario, such as single TRP/beam or centralized scheduler/control function for multi-TRP/beam configuration in a cell.   

Opt-2, Opt 3, and Opt 5 are designed for the paging information carried by non-scheduled physical channel, such as NR-PDSCH, NR-PBCH or new PPCH (Physical Paging Channel) to avoid the requirement of coordinated resource allocation and scheduling for transmission of paging information among TRPs/beams within a cell.  The non-scheduled physical channel carried the paging information should be transmitted periodically for both IDLE and CONNECTED mode UEs.  The non-scheduled physical channels would be prefigured with periodical radio resource.  The preconfigured radio resource could be indicated by common channel, such as broadcast channel or common control channel.    The non-scheduled physical channel should be configured with short duty cycle to minimize the latency of UE initial access.  Thus, the cell-specific paging information is better to be carried by non-scheduled physical channel in order to avoid coordinated resource allocation and scheduling among TRPs/beam.    


Proposal 2:  The paging information should be carried by a non-scheduled physical channel with short duty cycle to minimize the latency of incoming data delivery 


The drawback of the paging information carried by non-scheduled physical channel with preconfigured periodic resource is the inflexibility.  The duty cycle of non-scheduled physical channel with preconfigured resource would be indicated to the UE.   The paging occasion needs to align with the duty cycle of non-scheduled physical channel carrying paging information.  In some special deployment scenario, such as one TRP in a cell as the cell 4 of Figure 1, the resource allocation and the scheduling could be performed by the gNB independently.   The cell-specific paging information could be carried by NR-PDSCH, which is scheduled by DCI from NR-PDCCH.   Thus, both Opt-1 and Opt-2 should be supported for NR paging channel.  If two options are supported, an additional indication is required to inform UEs whether paging information is carried by non-scheduled physical channel or scheduled NR-PDSCH.  Thus, one indication bit is included in NR-PBCH to indicate whether the paging information is carried by periodic non-scheduled physical channel or dynamic scheduled NR-PDSCH. 


Proposal 3: One indication bit is included in the minimum system information in NR-PBCH to indicate whether paging information is carried by periodic non-scheduled physical channel or dynamic scheduled NR-PDSCH.  







[bookmark: _Ref465974780]Figure 1:  NR cell with multi-TRP and multi-beam configuration


Conclusion
This paper discusses the NR physical channel carrying paging information.  We propose the following,  
· Proposal 1:  Paging information could be carried by NR-PDSCH with dynamic resource allocation for special network deployment scenario, such as single TRP/beam or centralized scheduler/control function for multi-TRP/beam configuration in a cell.   
· Proposal 2:  The paging information should be carried by a non-scheduled physical channel with short duty cycle to minimize the latency of incoming data delivery 
· Proposal 3: One indication bit is included in the minimum system information in NR-PBCH to indicate whether paging information is carried by periodic non-scheduled physical channel or dynamic scheduled NR-PDSCH.  
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