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1 Introduction
During RAN1#91 meeting, the following agreements related to NR paging design were made [1]:
Agreements:
· 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.
· 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.
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.

In this document, we discuss how to configure paging DCI monitoring occasions within a paging occasion.
2 Discussion
In NR, a paging occasion is defined as a number of slots where a UE has to monitor a PDCCH carrying paging DCI (TS 38.300 section 9.2.5). As in LTE, the UE may compute its own paging frame and paging occasion within the paging frame based on its UE identity and a discontinuous reception (DRX) cycle length. 

A control resource set (CORESET) configuration for paging DCI including subcarrier spacing, a CP length, a number of consecutive resource blocks, a number of consecutive symbols, resource element group (REG) bundle size, and control channel element (CCE) to REG mapping type, is assumed to be the same as the CORESET configuration for PDCCH carrying RMSI scheduling information, while PDCCH monitoring symbols/slots may be different and are separately configured with the higher layer parameter ‘paging-SearchSpace’. 

According to Section 13 in 3GPP TS 38.213, a UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of Type0-PDCCH common search space (for a DCI format with CRC scrambled by a SI-RNTI on a primary cell) from the first four bits of RMSI-PDCCH-Config as described in Tables 13-1 through 13-8 and determines PDCCH monitoring occasions from the second four bits of RMSI-PDCCH-Config as described in Tables 13-9 through 13-13. The allowed PDCCH configurations for PDCCH carrying RMSI scheduling information include three different multiplexing types for a SS/PBCH block and a corresponding CORESET (i.e. the CORESET which is spatially quasi-co-located with the SS/PBCH block).
· Type 1: The SS/PBCH block and the corresponding RMSI CORESET occur in different time instances, and a SS/PBCH block transmit bandwidth and the initial active DL BWP containing RMSI CORESET overlap.

· Type 2: The SS/PBCH block and the RMSI CORESET occur in different time instances, and the SS/PBCH block transmit bandwidth and the initial active DL BWP containing RMSI CORESET do not overlap.

· Type 3: The SS/PBCH block and the RMSI CORESET occur in the same time instance, and the SS/PBCH block transmit bandwidth and the initial active DL BWP containing RMSI CORESET do not overlap.

According to the above definition of different multiplexing types, a configuration framework of RMSI CORESET monitoring occasions defined for Type 1 multiplexing can be re-used to define multiple sets of CORESET monitoring occasions for all RMSI/paging CORESETs defined for Type 1/2/3 multiplexing, wherein each set of CORESET monitoring occasions may correspond to one paging occasion. Further, at least one paging occasion may be the same as the RMSI monitoring occasions.  

Thus, the following information elements can be defined for the higher layer parameter ‘paging-SearchSpace’:

· pagingOccasionList: a list of paging occasion configurations. The number of paging occasions per paging frame can be determined by the number of paging occasion configurations. Alternatively, the first paging occasion of the paging frame is always same as the RMSI monitoring occasions (i.e. Type0-PDCCH common search space in TS 38.213), and the configuration for the first paging occasion of the paging frame may not be explicitly signaled. 

· pagingFrameDuration: 1 paging frame can be 1 radio frame or 2 radio frames.

· PagingOccasion: a paging occasion configuration based on which UE can determine slot(s) and symbol(s) within a paging frame to monitor paging DCI  
· groupOffset (O): possible values are {0, 2, 5, 7} when subcarrier spacing of SS/PBCH block is 15kHz or 30kHz and {0, 2.5, 5, 7.5} when subcarrier spacing of SS/PBCH is 120kHz or 240kHz

· nrofSearchSpaceSetsPerSlot (N): possible values are {1, 2}

· slotIncrementStep (M): possible values are {1/2, 1, 2}

· startOFDMsymbol: possible values are {0, 1, 2, 3, …, 12, 13}
· slotOffset (K): possible values are {0, 1}
Example: paging-SearchSpace information element
paging-SearchSpace ::= 





SEQUENCE {


pagingOccassionList


SEQUENCE(SIZE (1..maxNrofPagingOccasions)) OF PagingOccasion 



pagingFrameDuration
                ENUMERATED {rf1, rf2},   
}

PagingOccasion ::= 





SEQUENCE {


pagingOccasionId






PagingOccaionId,


groupOffset





 {0, 2, 5, 7} or {0, 2.5, 5, 7.5},

nrofSearchSpaceSetsPerSlot
     {1, 2},


slotIncrementStep



 {0.5, 1, 2},


startOFDMsymbol




 {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13}

slotOffset




     {0, 1},

}

For SS/PBCH block with index 
[image: image1.wmf]i

 and a given ‘PagingOccasion’ configuration, UE can determine an index of the paging occasion slot 
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 in a paging frame as 
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where O is a group offset, M is a slot increment step, K is a slot offset, as defined above, µ is subcarrier spacing (in KHz) of paging PDCCH normalized by 15KHz, and 
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3 Conclusion
In summary, we propose the followings for NR paging search space configuration:

Proposal 1: NR supports signalling of one or more paging occasion configurations. Each paging occasion configuration is associated with one paging occasion in a paging frame. 

Proposal 2: The higher layer parameter ‘paging-SearchSpace’ has the following information elements:

· pagingOccasionList: a list of paging occasion configurations 

· pagingFrameDuration: 1 paging frame can be 1 radio frame or 2 radio frames.

· PagingOccasion: a paging occasion configuration  
· groupOffset (O): possible values are {0, 2, 5, 7} when subcarrier spacing of SS/PBCH block is 15kHz or 30kHz and {0, 2.5, 5, 7.5} when subcarrier spacing of SS/PBCH is 120kHz or 240kHz

· nrofSearchSpaceSetsPerSlot (N): possible values are {1, 2}

· slotIncrementStep (M): possible values are {1/2, 1, 2}

· startOFDMsymbol: possible values are {0, 1, 2, 3, …, 12, 13}
· slotOffset (K): possible values are {0, 1}
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