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Introduction
In RAN1 NR AH#3 meeting, the following was agreed,
Agreements:
· For paging, RAN1 to down-select from the following options
· Option 1: Paging DCI followed by Paging Message
· Note: These do not imply that they are consecutive
· Option 2: Paging group indicator triggering UE feedback and Paging DCI followed by Paging Message
· Option 3: Paging group indicator and Paging DCI followed by Paging Message
· Option 4: Paging DCI indicates use of Option 1 or 2. 
· RAN1 to send LS to RAN2 on whether Paging DCI and Paging Message can be in the same or different POs, including the above options. LS to be drafted in R1-1716912, which is agreed in R1-1716918

This contribution discusses above options and other aspects. 
Discussion
Paging options
From our perspective, option 1 is the simplest solution and standardization effort is minimized. The DL overhead problem in case of multiple-beam scenario may be solved by reducing PO opportunities in a DRX cycle by adjusting paging parameters like Ns [1], or adjusting DRX cycle periodicty. To our understanding reducing PO times in a DRX cycle automatially means increasing the number of paged users in a paging message.  In addition, some companies proposed control channel and data channel associated with one paging message are transmitted in different PO but to understanding this approach may not be necessary as RAN2 already agreed one PO can include multiple time slots. 
Although maximum 64 beams are supported in case of 120 KHz SCS, the coverage itself in higher frequency would be still small compared with lower frequency macro cell deployment. In smaller cell deployment, the number of paged UEs is also relatively small compared with macro cell deployment. Therefore, our view is overall DL overhead problem is not so severe and rather proportional compared with the resource usage of SS/PBCH/RMSI.
For option 2, basically the intention of proposing paging group indicator and beam report is to save DL overhead in case of multiple-beam scenario. The reason is gNB can select the best beam to page UE instead of sweeping many beams for paging messages. But on the other hand, it will cause unnecessary power consumption for untargeted UEs of the same group with the paged, who have to transmit uplink signal to report the best beam when paging group indicator is indicated. Furthermore, additional standardization effort would be necessary to design paging group indicator, which may be involved by multiple standardization groups, for example how to define the group size, field size and control channel. UL transmission procedure needs to be defined. In this sense, the gain and overall finalization of option 2 function before Dec seems quite questionable. As a combination of option 1 and option 2, option 4 is also not so desirable although it provides some flexibility on option selection. For option 3, the benefit is not so clear.
Proposal 1: Paging DCI followed by Paging Message (option 1) is adopted as paging method

Above proposal is mainly applied for coming call like usage. For SI update and/or other urgent broadcast information like ETWS, it is useful to directly indicate that information in DCI, like the mechanism in eMTC, especially in the coverage limited scenario, which may require multiple of repetitions. 
Proposal 2: Support indicating SI update and/or other urgent broadcast information in DCI  

Relation between SSB and paging 
The relation between SSB and paging channel/message were mentioned in some contributions, e.g., [2][3]. To our understanding, it is reasonable to associate SSB and paging channel/message. When UE wakes up, it can measure the DL beams via SSB and selects the best beam to determine time/frequency location of paging channel. Such behavior can save UE’s power and guarantee reception of paging message. The network can configure the association offset between SSB and  paging channel although  our view is that SSB and associated paging channel should be kept close as much as possible. Such association is also called QCL relation.
Proposal 3: SSB and paging channel are associated and the network provides the associate offset. 

Numerology, CORESET and BWP for paging
Regarding numerology of paging channel, we do not see a major  benefit on the flexibility by configuration via RMSI so its numerology is same as that for RMSI, which represents a more straightforward approach. On the other hand, numerology and BWP have some relation. If CORESET for RMSI, PDSCH carrying RMSI, paging, broadcast OSI are confined within the initial active DL BWP, it is natural that their numerologies are same.
Proposal 4: CORESET for RMSI, PDSCH carrying RMSI, paging, broadcast OSI paging channel are confined within the initial active DL BWP.
Proposal 5: The numerology of paging channel is same as that for RMSI

Regarding CORESET of paging channel, basically there are three options so far based on summary [4] in last meeting,
Option 1: Configure the CORESET for Paging in PBCH MIB.
· Sharing with the CORESET for RMSI 
Option 2: Configure the CORESET for Paging in RMSI
Option 3: Fixed CORESET for Paging, placed in the remaining PRBs in the SS block  
In our view option 1 works well as it can reduce the number of configured CORESETs. In addition, not only CORESET but also search space can be shared between paging and RMSI, which is useful to reduce BD times in UE side. 
Proposal 6: Paging and RMSI shares the same CORESET.

Conclusion
In this contribution we discussed paging design. Based on the discussions we propose following,
Proposal 1: Paging DCI followed by Paging Message (option 1) is adopted as paging method
Proposal 2: Support indicating SI update and/or other urgent broadcast information in DCI  
Proposal 3: SSB and paging channel are associated and the network provides the associate offset.  
Proposal 4: CORESET for RMSI, PDSCH carrying RMSI, paging, broadcast OSI paging channel are confined within the initial active DL BWP.
Proposal 5: The numerology of paging channel is same as that for RMSI
Proposal 6: Paging and RMSI shares the same CORESET
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