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1. Introduction
During the previous meetings, RAN1 made the following agreements on the paging mechanism. In this contribution, we discuss more details on the paging mechanism and the paging DCI design.
Agreements:
· For paging, RAN1 to down-select from the following options
· Option 1: Paging DCI followed by Paging Message
· [bookmark: _GoBack]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. 
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:
· No additional paging mechanism is supported in Rel-15 


2. Discussion
Paging Mechanism
As shown in the agreement, additional options for paging mechanism are introduced to reduce beam sweeping overhead. Option 2 in the agreements is that UE who has been received paging indicator reports can report the best DL Tx beam to gNB so that gNB can accurately use the corresponding beam direction to send information and it also reduces network overhead. In case of option 3, it does not support beam reporting but just divides UEs into sub-groups to reduce wake-up time for paging. Due to beam sweeping operation in NR, it is obvious that additional mechanism for paging delivery is necessary in order to reduce paging overhead.  Though no additional mechanism is adopted for paging for the sake of the timely completion of Rel-15, paging design of Rel-15 should be forward compatible considering the possibilities of enhancement and optimization of paging delivery as discussed during the past meetings. 
Observation 1: 
· Even if paging design of Rel-15 does not support any other additional mechanism for paging delivery, depending on the merits of adopting additional paging mechanism, the additional mechanism might be supported in later release. 
Proposal 1: 
· Paging design of Rel-15 should be forward compatible considering the possibilities of enhancement and optimization of paging delivery as discussed during the past meetings.
There can be many ways to indicate paging options. For example, one of the many ways is that paging configuration in RMSI can be recomposed with additional bits for indication of paging mechanism. Another example is either making additional specific DCI format or re-designing bit field on exist DCI format.
Paging DCI 
Regarding paging message, the following agreement was achieved in RAN1#91 meeting.
Agreements:
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.


In eMTC, special DCI format 6-2 is used for paging, direct indication, scheduling of one PDSCH codeword carrying SC-MCCH in one cell, and notifying SC-MCCH change. In that case, certain flag (1bit) is used for paging/direct indication differentiation. If the flag is zero, direct indication information such as systemInfoModification, etws-Indication, cmas-Indication, eab-ParamModification, etc. are transmitted. On the other hand, if the flag is one, DCI carries scheduling information of paging message. According to above information, reusing the same indication method of using DCI in MTC would be applicable to NR paging. However, in case of MPDDCH for paging, paging message and SI information changes cannot be transmitted simultaneously because certain flag bit is used to differentiate between transmitting notification of system information modification and transmitting paging messages for multiple UE. So, it seems that reapplying the rule for NR causes performance degradation. Alternatively, it is desirable that NR paging should enable simultaneous transmission of paging message and notification of SI information change. 
In additions, rest of options RAN1 discussed on the paging mechanism in the agreements above should be further discussed and developed for the later release. Paging DCI should be designed in consideration of the additional mechanisms for forward compatibility, for example, paging DCI can be composed of some flag bits to indicate additional paging mechanism and whether there is simultaneous transmission of paging message and SI update or not. 
 Proposal 2: 
· NR should design paging DCI considering simultaneous transmission of message and notification of SI information change and additional mechanism for forward compatibility.
Non-slot based PDCCH
The non-slot based transmission of PDCCH for RMSI and PRACH are agreed in the previous meeting. . For paging, it seems that supporting non-slot based PDCCH for paging is also natural.Furthermore, it seems that using non-slot based PDCCH transmission can efficiently use for resources with the non-slot based PDSCH transmission.
Proposal 3: 
· NR should support both slot and non-slot based PDCCH for paging delivery.
3. Conclusion
In this contribution, we discussed on paging design in NR and our observations and proposals are as follows :
Observation 1: 
· Even if paging design of Rel-15 does not support any other additional mechanism for paging delivery, depending on the merits of adopting additional paging mechanism, the additional mechanism might be supported in later release. 
Proposal 1: 
· Paging design of Rel-15 should be forward compatible considering the possibilities of enhancement and optimization of paging delivery as discussed during the past meetings.
Proposal 2: 
· NR should design paging DCI considering simultaneous transmission of message and notification of SI information change and additional mechanism for forward compatibility.
Proposal 3: 
· NR should support both slot and non-slot based PDCCH for paging delivery.

