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1   Introduction
During last RAN3 meeting, the principle of paging over F1 is determined. PA calculated in CU, and PF/PO calculated in DU according to assistant info sent from CU. Final RRC paging message which main contain multiple paging records is encoded in the DU. In this paper, the remaining open issues for paging is discussed. 
2   Discussion

Generally, paging message is used to initiate mobile terminated activities, to trigger UEs to re-acquire system information and to provide an ETWS/CMAS indication.
Issue 1: Paging over F1 upon SI update
For CU-DU architecture, it is agreed that MIB and RMSI are encoded in gNB-DU, which includes MIB and RMSI. For CU-DU architecture, it is agreed that MIB and RMSI are encoded in gNB-DU, and other SIBs are encoded in CU. Based on the procedures of F1 setup, gNB-CU configuration update and gNB-DU configuration update, gNB-CU system info and gNB-DU system info can be exchanged over F1 interface.  
Observation 1
Both gNB-CU and gNB-DU is able to acquire all the latest system information based on F1 setup, gNB-CU configuration update and gNB-DU configuration update procedures.
Upon receiving F1AP message GNB-CU CONFIGURATION UPDATE, gNB-DU is able to know whether other SI is updated by checking whether the gNB-CU system information IE is exist or not. Upon other SI update, gNB-DU will trigger paging over air interface. 
Proposal 1

 
It is proposed gNB-DU trigger paging over air interface for the purpose of SI update directly. 

Issue 2: ETWS and CMAS indication
For NR, it is agreed in RAN2 that different NR system information blocks are defined for ETWS primary notification, ETWS secondary notification and CMAS notification, then such notification should be conveyed to gNB-DU to be composed as part of paging message, just similar as in LTE.. 
Proposal 2

It is proposed to include ETWS and CMAS indicator in F1AP PAGING message. 
Issue 3: the definition of paging DRX IE
In LTE system, paging DRX transmitted over S1 interface is UE specific CN DRX. For NR system, there’re two kinds of paging, CN paging and RAN-based paging. For CN paging, the final paging cycle of UE is determined by the shortest of UE specific CN DRX cycle and cell broadcasted DRX cycle. For RAN-based paging, the final paging cycle of UE is determined by the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the UE specific RAN DRX cycle. In RAN3#97bis meeting, it is agreed that UE specific DRX cycle (i.e., longDRX-Cycle and shortDRX-Cycle) is controlled by gNB-CU, and all other DRX parameters are controlled by DU except timers as the working assumption. Therefore, cell broadcasted DRX cycle is controlled by gNB-DU. Regarding RAN DRX cycle, as gNB-CU holds RRC mode which determines inactive mode, and shall also be responsible for determine RAN DRX cycle. In short, 
· Cell broadcasted DRX cycle is controlled by DU
· UE specific RAN DRX cycle is controlled by CU
· UE specific CN DRX is provided by NGC

The gNB-CU needs to forward UE specific CN DRX to gNB-DU over F1 interface for CN paging, and forward UE specific CN DRX and UE specific RAN DRX for RAN-based paging as well, so the two DRX parameters controlled by CU should anyway be sent to DU; taking a further step, since anyway DU just needs a minimum DRX cycle for PO calculation, then we would have two options here for the DU to get the DRX parameters:

· Option 1: To explicitly include both UE specific RAN DRX cycle and UE specific CN DRX cycle in F1 AP paging message;

· Option 2: To define a new paging DRX IE, which is defined as the minimum of UE specific CN DRX and UE specific RAN DRX, and include in F1 AP paging message.  
Here in order to be simple, option 2 is preferred here.
Proposal 3
It is proposed that paging DRX IE can be defined as the min (UE specific CN DRX, UE specific RAN DRX).
3   Conclusion
Based on the discussion in this paper, we have the following observations and proposals:
Observation 1
Both gNB-CU and gNB-DU is able to acquire all the latest system information based on F1 setup, gNB-CU configuration update and gNB-DU configuration update procedures.

Proposal 1
It is proposed gNB-DU trigger paging over air interface for the purpose of SI update directly. 
Proposal 2
It is proposed to include ETWS and CMAS indicator in F1AP PAGING message. 

Proposal 3
It is proposed that paging DRX IE can be defined as the min (UE specific CN DRX, UE specific RAN DRX).
4   Reference

5   Annex – TP 38.473 v.4.0
8.6.1
Paging 
8.6.1.1
General
The purpose of the Paging procedure is used to provide the paging information to enable gNB-DU to page a UE. The procedure uses non-UE associated signalling.

8.6.1.2
Successful Operation
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Figure 8.6.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.
At the reception of the PAGING message, the gNB-DU shall perform paging of the UE in cells which belong to cells as indicated in the Paging Cell List IE.

The UE Identity Index value is used by the gNB-DU to calculate PF and PO. The UE Paging identity IE is used to index for paging UE over the air interface. The gNB-DU shall use paging DRX to determine the final paging cycle for the UE. 
8.6.1.3
Abnormal Conditions
Not applicable.
--------------------------------------------------------Contexts Omitted--------------------------------------------------------------
9.2.6
Paging messages

9.2.6.1
PAGING

This message is sent by the gNB-CU and is used to request the gNB-DU to page UEs.

Direction: gNB-CU ( gNB-DU

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	UE Identity Index value
	M
	
	FFS
	
	YES
	reject

	UE Paging identity
	M
	
	FFS
	
	YES
	reject

	Paging DRX
	O
	
	FFS
	
	YES
	ignore

	Paging Priority
	O
	
	FFS
	
	YES
	ignore

	ETWS-Indication
	O
	
	ENUMERATED (TRUE)
	
	YES
	ignore

	CMAS-Indication
	O
	
	ENUMERATED (TRUE)
	
	YES
	ignore

	Paging Cell List 
	
	1
	
	
	YES
	ignore

	>Paging Cell Item IEs
	
	1 .. <maxnoofPagingCells>
	
	
	EACH
	ignore

	>>Cell-ID
	M
	
	FFS
	
	-
	-


	Range bound
	Explanation

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is FFS. 


Editor’s note: The detailed definition for the IEs above and the inclusion of additional IEs is FFS.
--------------------------------------------------------Contexts Omitted--------------------------------------------------------------
9.4.4
PDU Definitions
FROM F1AP-Containers


id-UE-Identity-Index-value,

id-Paging-Identity,

id-Paging-DRX,

id-Paging-Priority,

id-ETWS-Indication,

id-CMAS-Indication,

id-Paging-Cell-List

FROM F1AP-Constants;

maxnoofPagingCells
--------------------------------------------------------Contexts Omitted--------------------------------------------------------------
PagingIEs F1AP-PROTOCOL-IES ::= {


{ ID id-UE-Identity-Index-value

CRITICALITY reject
TYPE UE-Identity-Index-Value

PRESENCE mandatory
}|


{ ID id-Paging-Identity



CRITICALITY reject
TYPE Paging-Identity



PRESENCE mandatory
}|

{ ID id-Paging-DRX




CRITICALITY ignore
TYPE Paging-DRX




PRESENCE optional
}|


{ ID id-Paging-Priority



CRITICALITY ignore
TYPE Paging-Priority



PRESENCE optional
}|


{ ID id-ETWS-Indication



CRITICALITY ignore
TYPE ETWS-Indication



PRESENCE optional
}|

{ ID id-CMAS-Indication



CRITICALITY ignore
TYPE CMAS-Indication



PRESENCE optional
}|

{ ID id-Paging-Cell-List



CRITICALITY ignore
TYPE Paging-Cell-List


PRESENCE mandatory
},

...

}
Paging-Cell-List
::= SEQUENCE (SIZE(1.. maxnoofPagingCells)) OF ProtocolIE-Single-Container { { Paging-Cell-ItemIEs} }

Paging-Cell-ItemIEs
::= SEQUENCE {


cell-ID





Cell-ID,

...

}

--------------------------------------------------------Contexts Omitted--------------------------------------------------------------
9.4.5
Information Element Definitions
-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

-- C

Cell-ID



::= INTEGER (0..FFS)
CMAS-Indication
::=
ENUMERATED {TRUE}
-- E

ETWS-Indication
::=
ENUMERATED {TRUE}
-- P

Paging-DRX


::= INTEGER (0..FFS)
Paging-Identity
::= INTEGER (0..FFS)
Paging-Priority
::= INTEGER (0..FFS)
-- U
UE-Identity-Value
::= INTEGER (0..FFS)
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