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Introduction
As described in RAN1 LS in R1-1716918, RAN1 is considering the following options on NR paging mechanisms:
· 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.
In addition, RAN1 asked RAN2 the following question:

Q: Per RAN2 definition on Paging Occasion, are the Paging DCI and Paging Message sent in the same Paging Occasion or they can be sent in the different Paging Occasions.
In this document, we discuss NR paging occasion and propose how to respond to RAN1.
Discussion
In 36.304, PO is defined for E-UTRAN as follows:

	One Paging Occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH or MPDCCH or, for NB-IoT on NPDCCH addressing the paging message. In P-RNTI transmitted on MPDCCH case, PO refers to the starting subframe of MPDCCH repetitions. In case of P-RNTI transmitted on NPDCCH, PO refers to the starting subframe of NPDCCH repetitions unless subframe determined by PO is not a valid NB-IoT downlink subframe then the first valid NB-IoT downlink subframe after PO is the starting subframe of the NPDCCH repetitions.


Since LTE is considered as a baseline for NR design, it seems likely to reuse definition of LTE PO for NR PO. 

In 38.300, the following agreements on paging occasions are captured:

	-
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.

Transmission mechanism of paging in each time slot is up to RAN1 decision. Content of paging (e.g. paging message or paging indicator) is FFS when using beam sweeping.


In LTE, UE in RRC_IDLE begins to monitor its own PO after wake-up. Then, after monitoring the PO, UE will determine whether paging transmission is scheduled or not. Thus, whichever option is agreed in RAN1, the PO should contain the firstly transmitted information, i.e. the first one between the Paging Group Indicator and the Paging DCI.

In addition, RAN2 previously agreed that PO consists of multiple time slots e.g. for multiple beams or multiple repetitions. Thus, one PO should be able to contain multiple beams or repetition of the Paging Group Indicator or the Paging DCI. For Option 1, one PO consists of multiple beams of a Paging DCI. For Option 2 and 3, one PO consists of multiple beams of at least a Paging Group Indicator.
Proposal 1: One NR Paging Occasion consists of multiple beams (or repetition) of the Paging Group Indicator or the Paging DCI, whichever firstly comes for every RAN1 option.

To respond to RAN1 LS, it could be further discussed whether Paging Message should be sent in the same PO or different PO with Paging DCI. Normal UE receives PDCCH using P-RNTI and PDSCH including Paging Message at the same subframe. However, BL UE, UE in CE or NB-IOT UE receives PDCCH using P-RNTI and PDSCH including Paging Message from different subframes, because PDCCH and PDSCH are repeated multiple times. Even, BL UE, UE in CE or NB-IOT UE only receives N- or M-PDCCH using P-RNTI in its own PO. PDSCH including Paging Message is not part of PO. 

In our view, since NR is designed with beam operation, it seems likely to follow paging reception of BL UE, UE in CE or NB-IOT UE. However, we already have consensus that transmission mechanism of paging in each time slot is up to RAN1 decision as captured in 38.300. Thus, we propose to respond to RAN1 as follows:

From RAN2 perspective, definition of PO is used only to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI). Thus, UE is required to monitor the Paging Group Indicator or the Paging DCI in its own PO. It is up to RAN1 whether Paging Message is transmitted in the PO where the Paging Group Indicator or the Paging DCI is transmitted.
Proposal 2: RAN1 responds to RAN1 as follows:
“From RAN2 perspective, definition of PO is used only to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI). Thus, UE is required to monitor the Paging Group Indicator or the Paging DCI in its own PO. It is up to RAN1 whether Paging Message is transmitted in the PO where the Paging Group Indicator or the Paging DCI is transmitted.”
Conclusion

In conclusion, we propose that RAN2 should make the following agreements:
Proposal 1: One NR Paging Occasion consists of multiple beams (or repetition) of the Paging Group Indicator or the Paging DCI, whichever firstly comes for every RAN1 option.

Proposal 2: RAN1 responds to RAN1 as follows:

“From RAN2 perspective, definition of PO is used only to monitor NR PDCCH addressing paging (e.g. Paging Group Indicator or Paging DCI). Thus, UE is required to monitor the Paging Group Indicator or the Paging DCI in its own PO. It is up to RAN1 whether Paging Message is transmitted in the PO where the Paging Group Indicator or the Paging DCI is transmitted.”
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