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1. Introduction

NR idle paging was discussed during SI phase and the following agreements were captured into TR [1]: 
-
Paging DRX cycle length is configurable;

-
A default DRX cycle for CN paging is configurable via system information;

-
A UE specific DRX cycle for CN paging is configurable via UE dedicated signaling;

-
The number of paging occasions in a DRX cycle is configurable via system information;

-
A network may distribute UEs to the paging occasions based on UE id when multiple paging occasions are configured in the DRX cycle.

-
Paging occasion can consist of multiple time slots (e.g. subframe or OFDM symbol). The number of time slots in a paging occasion is configurable via system information.

-
A network may transmit a paging using a different set of DL Tx beam(s) or repetitions in each time slot.

In this contribution, we would like to discuss more details on calculation of paging occasion for the idle mode UE. 
2. Discussion
2.1 Calculation of paging occasion:

RAN1 has discussed paging issues, but details of how paging is transmitted is not decided. See the following RAN1 agreements. It means to open many possibilities, e.g. paging is transmitted in the same time with SSB, paging is transmitted in similar manner as RMSI, or paging is transmitted in different manner, etc.  It makes us difficult to define paging occasion since it is not clear how the length of paging occasion looks like. Figure1 shows an example of paging transmission in time domain.
[From RAN1#90bis]: 

R1-1709037
Offline summary for Al 7.1.3 on Paging for NR
Huawei, HiSilicon

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.

Agreements:
· 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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Figure1. An example of paging transmission

In multi-beam operations, each paging within a paging transmission period is transmitted using a different set of DL Tx beam. As mentioned we don’t know how paging CORESET and the associated PDSCH are transmitted using a different set of DL Tx beam within a paging transmission period, but it is assumed the UE either knows the monitoring time duration by implicit mapping rule associated with SSB or by explicit signaling via RMSI. With the above example structure of paging transmission, it is observed that paging DRX cycle is equivalent to an integer M times of paging interval and paging occasion is made up the time on actual transmitted paging, which means e.g. union of the time slots with blue color in paging occasion#1 in the figure1, in the selected paging transmission period.
Within SFN duration, paging transmission period can be indexed in the order. UE id can be used to distribute idle UEs into different paging transmission period within a paging DRX cycle. For instance the UE selects a paging transmission period with the index to meet (UE id mod M) = 0, where M is number of paging transmission periods within a paging DRX cycle. In multi-beam operation, further idle UEs’ distribution within the selected paging transmission period does not sound making sense. The UE need to monitor all time on actual transmitted paging until the successful reception of paging. Once successfully received, the UE can sleep during the remaining time.

[Proposal1]: Paging DRX cycle is equivalent to M times of paging interval, where M is signaled via RMSI. 
[Proposal2]: Paging occasion is defined by selection of paging transmission period out of multiples within SFN duration and the time on actual transmitted paging within the selected paging transmission period. 

[Proposal3]: Selects a paging transmission period with the index meeting (UE id mod M) = 0. 

[Proposal4]: The UE can stop monitoring paging reception within the remaining time of paging occasion if the UE already receives paging successfully. 

[Proposal5]: RAN2 is asked to send LS to RAN1 to ask how the UE knows the duration of paging transmission period, the time on actual transmitted paging and whether multiple CORESET for paging can be configured for a given timing.
2.2 UE UL feedback triggered paging transmission:

RAN1 has already discussed it. Based on the following RAN1 agreements, we understand UE UL feedback triggered paging transmission mechanism is not supported in Rel-15. 
[From RAN1 Ad-Hoc NR3]:

R1-1716895
Summary of remaining details on paging
Huawei

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.

[From RAN1#90bis]: 

R1-1718771
Summary on Paging
Huawei, HiSilicon

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 

· LS to RAN2 to inform the above agreements – Teck (Huawei)
[From RAN1#91]: 

R1-1721535
Offline summary for Al 7.1.3 on Paging
Huawei

Decision: The document is noted.
Conclusion:

· No additional paging mechanism is supported in Rel-15 
[Proposal6]: UE UL feedback triggered paging transmission mechanism is not supported in Rel-15.

3. Conclusions

In this contribution, we had discussion on definition of paging occasion and the need of UE UL feedback triggered paging transmission in Rel-15. In summary the following proposals are made: 
[Proposal1]: Paging DRX cycle is equivalent to M times of paging interval, where M is signaled via RMSI. 

[Proposal2]: Paging occasion is defined by selection of paging transmission period out of multiples within SFN duration and the time on actual transmitted paging within the selected paging transmission period. 

[Proposal3]: Selects a paging transmission period with the index meeting (UE id mod M) = 0. 

[Proposal4]: The UE can stop monitoring paging reception within the remaining time of paging occasion if the UE already receives paging successfully. 

[Proposal5]: RAN2 is asked to send LS to RAN1 to ask how the UE knows the duration of paging transmission period, the time on actual transmitted paging and whether multiple CORESET for paging can be configured for a given timing.

[Proposal6]: UE UL feedback triggered paging transmission mechanism is not supported in Rel-15.
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