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Introduction
In RAN1 NR#3 meeting, a LS on NR paging occasion from RAN1 has been sent to RAN2, details are as followed:
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. 
Regarding the above paging mechanisms that are for down-selection in RAN1, RAN1 would like to ask RAN2 the following question:
[bookmark: OLE_LINK12]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. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we’d like to clarify the definition of paging occasion.
Discussion
2.1  Paging occasion definition in LTE
[bookmark: OLE_LINK66][bookmark: OLE_LINK67]In LTE, one paging occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH addressing the paging message. When DRX is used the UE needs only to monitor one PO per DRX cycle.
The definition of paging occasion in TS36.304 release8 is copied in Annex A:
In the subsequent release, the tables in Annex A have been updated when considering NB-IoT case. If P-RNTI is transmitted on PDCCH or NPDCCH, the tables in Annex A are still applicable. NB-IoT case is not included in our discussion.
According to the LTE PO definition, we can find some POs are continuous distribution no matter for FDD or TDD. When DRX is used the UE needs only to monitor one PO per DRX cycle. The paging message should be transmitted in the PO UE belongs to, so the paging DCI and paging Message will be sent in the same paging occasion in LTE. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Observation 1: When DRX is used the UE needs only to monitor one PO per DRX cycle. The paging message should be transmitted in the PO UE belongs to, so the paging DCI and paging Message will be sent in the same paging occasion in LTE.
2.2  Paging occasion definition discussion for NR
In RAN2 #97 meeting, NR paging was discussed and the following agreements were reached.
Agreements
1:  UE in RRC_IDLE and RRC_INACTVE state monitors paging/notification every DRX cycle. 
2:  UE monitors one paging occasion per DRX cycle. Paging occasion is the time interval over which a paging message is transmitted by gNB. 
3:  The length of DRX cycle is configurable. A default DRX cycle length is provided in system information. Additionally, a UE specific DRX cycle length can also be provided to UE in dedicated signaling.
4:  The number of paging occasions in the DRX cycle is configurable and provided in system information.
5:  If multiple paging occasions are configured by network in the DRX cycle then UEs can be distributed to these paging occasions based on UE ID.
6:  RAN2 understanding is that paging can be transmitted at least using beam sweeping (content of paging may be a paging indicator or the paging message, FFS)
[bookmark: OLE_LINK7]7:  Paging occasion can consists of multiple time slots (e.g. subframe or OFDM symbol). (Multiple time slots enable transmission of paging using a different set of DL TX beam(s) in each time slot, or could enable repetition - RAN1 decision).
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK3][bookmark: OLE_LINK4]8:  The number of time slots in a paging occasion is provided in system information.

[bookmark: OLE_LINK78][bookmark: OLE_LINK79]From the agreements above, UE monitors one paging occasion per DRX cycle and paging occasion is the time interval over which a paging message is transmitted by gNB. If paging DCI and paging message are sent in different paging occasions, per UE will need to monitor more than one PO which is contradicting with the agreements above. 
In addition, agreements above also point out paging occasion can consists of multiple time slots and the number of time slots in a paging occasion is provided in system information. The network can dynamically adjust the number of time slots in a paging occasion in the system information if some case is special, i.e. the number of beam being swept is very large, which needs more time slots to transmit paging message. The principle in LTE for the transmission of paging DCI and paging message is the baseline for NR and the paging DCI and paging message should be sent in the same paging occasion like LTE.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1: The principle in LTE for the transmission of paging DCI and paging message is the baseline for NR and the paging DCI and paging message should be sent in the same paging occasion for NR.  
Conclusion
In this contribution, we discuss the definition of paging occasion in LTE and NR, our view is below：
Observation 1: When DRX is used the UE needs only to monitor one PO per DRX cycle. The paging message should be transmitted in the PO UE belongs to, so the paging DCI and paging Message will be sent in the same paging occasion in LTE.
Proposal 1: The principle in LTE for the transmission of paging DCI and paging message is the baseline for NR and the paging DCI and paging message should be sent in the same paging occasion for NR. 
Annex A
PF is given by following equation:
SFN mod T= (T div N)*(UE_ID mod N)
Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:
i_s = floor(UE_ID/N) mod Ns
The following Parameters are used for the calculation of the PF and i_s:
-	T: DRX cycle of the UE. T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied. 
-	nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32.
-	N: min(T,nB)
-	Ns: max(1,nB/T)
-	UE_ID: IMSI mod 1024.
FDD:
	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	9
	N/A
	N/A
	N/A

	2
	4
	9
	N/A
	N/A

	4
	0
	4
	5
	9



TDD (all UL/DL patterns):
	Ns
	PO when i_s=0
	PO when i_s=1
	PO when i_s=2
	PO when i_s=3

	1
	0
	N/A
	N/A
	N/A

	2
	0
	5
	N/A
	N/A

	4
	0
	1
	5
	6
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