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Introduction
Issues related to NR paging channel were discussed in RAN1 # 91 meeting. And RAN1 has made the following agreements for NR Paging design [1]:
Agreements:
· UE may assume QCL between SS Blocks, Paging DCIs and Paging Messages.
· UE is not required to soft combine multiple Paging DCIs within one PO.
Agreements:
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.
Conclusion:
· No additional paging mechanism is supported in Rel-15 
Agreements:
· For paging,
· The following parameters for paging are explicitly signaled in the corresponding OSI/RMSI.
· It is up to RAN2 where the paging configuration is provided
· Paging occasion configuration, e.g., time offset, duration, periodicity
· [It is up to RAN2 how to configure the paging occasion.]
· PDCCH configuration which gives search space configuration including monitoring occasions within the paging occasion.
· For paging CORESET configuration, reuse the same configuration for RMSI CORESET as indicated in PBCH.
In this contribution, we further discuss the NR paging channel framework to support different deployment scenario, including the design for PDCCH only paging message and the issues about paging configuration.
PDCCH only paging message 
In LTE eMTC, Direct Indication Information has been supported. The agreement for Direct Indication Information is as following [2]
• In each Paging Occasion (PO), an RRC idle UE monitors one DCI type
· The DCI includes an indication (e.g. S_flag)
· An indication (e.g. S_flag) used in the DCI with P-RNTI for paging
· If S_flag=TRUE, the rest of DCI bits carries scheduling information of PDSCH for paging message
· If S_flag=FALSE, the rest of DCI bits carries system information update, ETWS, CMAS, and EAB without scheduling information of PDSCH
The agreement for Direct Indication Information can be reused for NR PDDCH only paging. In above agreement, EAB is the abbreviation of Extended Access Barring, which is used for machine-like communication. The single UE ID can be included in the PDCCH only paging message to reduce the overload for paging messages. The content of the PDCCH only paging message will be decided by RAN2.
Proposal 1:  NR PDCCH only paging message should reuse the LTE Direct Indication Information scheme.  The content of the PDCCH only paging message will be decided by RAN2.
Paging configuration 
In RAN1 #91 meeting, the follow agreement is achieved:
· For paging,
· The following parameters for paging are explicitly signaled in the corresponding OSI/RMSI.
· It is up to RAN2 where the paging configuration is provided
· Paging occasion configuration, e.g., time offset, duration, periodicity
· [It is up to RAN2 how to configure the paging occasion.]
· PDCCH configuration which gives search space configuration including monitoring occasions within the paging occasion.
· For paging CORESET configuration, reuse the same configuration for RMSI CORESET as indicated in PBCH.
The configuration parameters of paging CORESET reuse the configuration table for RMSI CORESET. The configuration for RMSI CORESET indicated in PBCH includes the configuration for RMSI CORESET monitoring window. For the monitor window, in RAN1 #91 meeting there is the following agreement
· When the SS/PBCH blocks and corresponding RMSI CORESETs occur in different time instances,
· The UE assumes that the RMSI CORESET monitoring window corresponding to an SS/PBCH block in the radio frame satisfies the condition mod(SFN,2)=0
· Note: RMSI scheduling periodicity is up to gNB implementation
If the same configuration rule as RMSI monitor window is applied to paging occasion when the SS/PBCH blocks and corresponding paging CORESETs occur in different time instances, the paging CORESET corresponding to an SS/PBCH block should satisfy the condition mod(SFN,2)=0, which means that only half of frames can be configured for paging occasion. Compared with the configuration that PO can be configured in even and odd frame, it limits the candidate positions for paging CORESET and causes the increase of collision probability of later PRACH transmission.
For the monitor window, there is the following working assumption.
· When the SS/PBCH blocks and corresponding RMSI search space sets occur for pattern 1 NR supports the configuration where the RMSI CORESET monitoring window associated with the SS/PBCH block SSB_i in a burst set is defined as follows:
· The RMSI CORESET monitoring window duration with RMSI numerology is 2 slots;
In a LTE paging occasion, paging indication and paging message could be retrieved by UE at same time. Paging message is transmitted on PDSCH, which the radio resource of PDSCH is scheduled by DCI scrambled with P-RNTI as the paging indication.  UE identity, such as IMSI, is included in paging message for a specific UE.  In NR, although the paging indication and paging message might not bundle in the same time, whether the RMSI CORESET in 2 slots can accommodate all of paging message should be further studied based on paging content and payload. 
After UE receives paging messages, UE will send PRACH for random access. If the RSMI monitor window configuration is reused for paging configuration broadcasted in RMSI or OSI, the monitor window configuration for paging is the same for all of the UEs in the cell, which may results in that all paged UEs send the PRACH in the same duration and increase the PRACH collision probability. 
In LTE, the paging occasion is designed along with the DRX cycle.  UE monitors one paging occasion to retrieve the paging indication and obtain the paging message 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 NR, it is reasonable to use the UE ID and SFN for paging occasion configuration based on DRX cycle. The configuration of RMSI monitor window will restrict the paging occasion configuration.  It is suggested that paging CORESET configuration should not reuse the configuration for RMSI CORESET monitor window.  So the PO configuration can be independent with the configuration for RMSI CORESET monitor window.
Proposal 2: Paging CORESET configuration should not reuse the configuration for RMSI CORESET monitor window. The PO configuration should be configured independent of the configuration for RMSI CORESET monitor window.
Conclusion
This paper discusses the NR physical channel carrying paging information.  We propose the following,  
Proposal 1:  NR PDCCH only paging message should reuse the LTE Direct Indication Information scheme.  The content of the PDCCH only paging message will be decided by RAN2.
Proposal 2: Paging CORESET configuration should not reuse the configuration for RMSI CORESET monitor window. The PO configuration should be configured independent of the configuration for RMSI CORESET monitor window.
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