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1. Introduction
In this document, we discuss on paging message and paging resource configuration.

2. Discussion
Paging Message
In LTE, paging message is composed of cmas-Indication, etws-Indication, and systemInfoModification and UE record lists. However, it looks inefficiency that transmission of the same payload size for paging message repeatedly since it leads to system overhead and delay. Therefore, at least, the information of cmas-Indication, etws-Indication, and systemInfoModification needs to be transmitted in Paging DCI.
Proposal 1: 
· At least, the information of cmas-Indication, etws-Indication, and systemInfoModification needs to be transmitted in Paging DCI.

Resource configuration for paging transmission
Before discussing the details, we will provide the definition for discussion.
· [bookmark: _GoBack]Paging frame (PF) is defined as duration during which the set of paging occasions are repeated.
· Paging occasion (PO) is defined as OFDM symbol group containing PDCCH for paging message. Each PO should be one-to-one mapped to the corresponding SS/PBCH block.
· Paging Occasion Group (PG) is defined as the group of paging occasions over which a paging message is transmitted in all beam directions, and it consists of consecutive M POs, where M is the number of actually transmitted SS/PBCH block as shown in Figure 4.


Figure 1. An example of the relationship between PO and PG

DRX cycle
In LTE system, DRX cycle is configured as basic parameter for paging, and same DRX cycle (T) with LTE such as {320, 640, 1280, 2560}ms is used for NR system.
Proposal 2: 
· NR at least supports same DRX cycle (T) in LTE such as {320, 640, 1280, 2560}ms.  

Paging Frame
As mentioned in above defined, PF is defined as basic time unit for constructing paging occasion, and RF consists of multple POs. The PF duration could be used as the parameter of PF configuraiton. If the PF duration is configured for paging, the duration corresponding to DRX cycle is evenly divided by the PF duration. For example, if the DRX cycle and the PF duration are configured as 640ms and 40ms, then 16 PFs are consturcted whtin the DRX cycle. As the paremeter of PF duration, {10, 20, 40, 80, 160, 320, 640, 1280, 2560}ms could be used.
Proposal 3:
· As the parameter of PF configuration, the PF duration could be used with {10, 20, 40, 80, 160, 320, 640, 1280, 2560}ms. 

Paging occasion
In case of TDD system, available slots/symbols for downlink tranmission are configured by semi-static DL/UL assignemnt in RMSI, and resources for paging tranmission should be also configured based on semi-static DL/UL assignemnt in RMSI. For resource configuration for paging, slot/symbol positions of paging occasions within a PF should be informed of UE, and its pattern would be repeated every paging frame. As the configuration parameter, the set of slot indices (or bitmap within a PF) and the number of CORESET within a slot could be used.
Proposal 4:
· As the parameter of paging occasions, the set of slot indices (or bitmap within a PF) and the number of CORESET within a slot could be used

Paging occasion group
After constuction of paging occasion pattern within a PF, each paging occasion should be mapped to SS/PBCH block. In this case, if the number of actually transmitted SS/PBCH block is K, K consecutive paing occasions would be used for mapping between PO and SS/PBCH block and it would be called paging occasion group (PG). Therefore, when N paging occasions are configured within a PF, the number of paging occasion group would be N/K within a PF. 
Proposal 5: 
· PG is defined as the group of paging occasion over which a paging message is transmitted in all beam directions, and it consists of consecutive M POs where M is the number of actual transmitted SS block.
· Paging frame might consist of multiple PGs according to the number of paging occasion within a PF and the number of actually transmitted SS/PBCH block.

With the paging configuration parameters defined in above, an example of the resource construction for paging is shown in Figure 5.



Figure 2. An example of the resource configuration for paging

3. Conclusion
In this contribution, we discussed on paging design in NR and our observations and proposals are as follows :
Proposal 1: 
· At least, the information of cmas-Indication, etws-Indication, and systemInfoModification needs to be transmitted in Paging DCI.
Proposal 2: 
· NR at least supports same DRX cycle (T) in LTE such as {320, 640, 1280, 2560}ms.  
Proposal 3:
· As the parameter of PF configuration, the PF duration could be used with {10, 20, 40, 80, 160, 320, 640, 1280, 2560}ms. 
Proposal 4:
· As the parameter of paging occasions, the set of slot indices (or bitmap within a PF) and the number of CORESET within a slot could be used
Proposal 5: 
· PG is defined as the group of paging occasion over which a paging message is transmitted in all beam directions, and it consists of consecutive M POs where M is the number of actual transmitted SS block.
· Paging frame might consist of multiple PGs according to the number of paging occasion within a PF and the number of actually transmitted SS/PBCH block.
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Appendix 1. Previous agreement
In RAN1 #90bis meeting [1], some specific details of paging design for NR were agreed as follows:
	Agreements:
At least Option 1 (Paging scheduling DCI followed by Paging Message) is supported
· From RAN1 perspective, paging scheduling DCI and Paging Message are sent at least in the same slot
· From RAN1 perspective, NR supports LTE-like UE grouping where UE is specifically configured of its PO/slot. This is considered part of Option 1.
· Details of UE grouping are up to RAN2 
Agreements:
Paging DCI andMessage numerology is the same as RMSI. 
At least some parameters for Paging Occasions are explicitly signaled. 
· RAN1 understands this includes at least periodicity for the UE to monitor the paging scheduling DCI.
Up to RAN2 to decide whether the above such information is in RMSI or OSI
FFS: whether to support FDM of Paging Occasions and it’s configuration 
Agreements:
UE may assume QCL between SS Blocks, Paging DCIs and Paging Messages
· FFS: The details on the associations between SS blocks and possible subsets of Paging DCI/Messages.
· NR supports both slot and non slot based PDSCH  transmissions for Paging delivery
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the Paging PDSCH is supported
· FFS: Support of non-slot for PDCCH for Paging delivery
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