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1. Introduction
After RAN3#114bis-e meeting, there is left issue as below.

Whether to introduce separate IEs or one common IE for Paging eDRX Cycle over F1AP

In Current F1AP paging message,  there is only a common Paging DRX IE in the message to indicate the minimum{RAN UE Paging DRX, CN UE Paging DRX}. So, In the previous meeting, Some companies preferred to introduce one common IE for paging eDRX for both RRC IDLE and RRC INACTIVE to follow the legacy F1 paging principle. however, we think the existing common Paging DRX IE in F1 paging message need to be extended.

In previous meeting, according the following RAN2 agreements , [1] proposed "Over F1, introduce RAN UE paging DRX for RRC INACTIVE in Paging Message".
"Besides, for RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and INACTIVE eDRX cycle is not configured, 
· During CN PTW, T is determined by the shortest of UE specific DRX cycle, if configured by upper layer, RAN paging cycle and default paging cycle. 
· Outside CN PTW, T is determined by RAN paging cycle. "
since the Paging DRX IE in the F1 paging message indicates the minimum{RAN UE Paging DRX, CN UE Paging DRX}, therefore, DU only know CN UE paging cycle, if CN UE paging cycle is smaller than RAN paging cycle. in this case, DU can not determine T outside CN PTW. (RAN paging cycle is missing). so, we agree to introduce RAN UE paging cycle in F1 paging message.

Furthermore, in the current TS38.304, The PF and PO for paging are determined by the following formula:
SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
Index (i_s), indicating the index of the PO is determined by:
i_s = floor (UE_ID/N) mod Ns

As a result, the index of the PO (i.e. the i_s) would be different for inactive state and idle state as the N is a value related to the T while the T has different value in idle and inactive state, which deviates from the intention that the POs of a UE for CN-initiated and RAN-initiated paging should be overlapped. In RAN2  #116-e meeting, the CR[2] for TS38.304 is agreed to add description that UE in inactive mode shall use the same i_s to determine the PO as in idle mode as below. 
In RRC_INACTIVE state, if the UE supports inactiveStatePO-Determination and the network broadcasts ranPagingInIdlePO with value “true”, the UE shall use the same i_s as for RRC_IDLE state. Otherwise, the UE determines the i_s based on the parameters and formula above
According the above agreed CR, considering that gNB may use the DRX cycle(T) of UE in RRC_IDLE to calaulate i_s for UE in RRC_INACTIVE, the gNB-DU should know the DRX cycle(T) of UE in RRC_IDLE(e.g. CN UE paging DRX), but based on the current TS 38.473 specification, gNB-DU can only know the minimum between the RAN UE Paging DRX and CN UE Paging DRX. so, we think CN UE Paging DRX is also needed in F1AP paging message.

Proposal 1:  Both CN UE Paging cycle and RAN UE paging cycle are needed in F1AP paging message.

In the current XnAP specification , The Paging DRX IE in the RAN PAGING is interpreted as the RAN Paging cycle,and UE specific DRX IE is included as  as below.
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This message is sent by the NG-RAN node1 to NG-RAN node2 to page a UE.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	CHOICE UE Identity Index Value
	M
	
	
	
	YES
	reject

	>Length-10
	
	
	
	
	
	

	>>Index Length-10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 38.304 [33] and TS 36.304 [34].
	–
	

	UE RAN Paging Identity
	M
	
	9.2.3.43
	
	YES
	ignore

	Paging DRX
	M
	
	9.2.3.66
	Includes the RAN paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore

	RAN Paging Area
	M
	
	9.2.3.38
	
	YES
	reject

	Paging Priority
	O
	
	9.2.3.44
	
	YES
	ignore

	Assistance Data for RAN Paging
	O
	
	9.2.3.41
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.3.91
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.141
	Coded as specified in TS 36.304 [34].

	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.3.142
	
	YES
	ignore

	UE specific DRX
	O
	
	9.2.3.143
	Includes the UE specific paging cycle as defined in TS 36.304 [34] and 38.304 [33].
	YES
	ignore




In order to align with Xn RAN paging,  we suggest to introduce UE specific DRX IE in F1AP paging message, and if UE specific DRX IE is present, the existing Paging DRX IE in F1AP paging message is interpreted as the RAN Paging cycle. The changes is shown in below.
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[bookmark: _Toc88657951]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
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity 
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	Paging Cell List 
	
	1
	
	
	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	ignore

	UE specific DRX
	O
	
	9.3.1.40
	This IE  indicates the UE specific paging cycle as defined in  38.304 [24].

If this IE is present, the Paging DRX IE indicates RAN paging cycle defined in  38.304 [24].
	YES
	ignore




Proposal 2:   Introduce UE specific DRX IE in F1AP paging message to align with Xn interface, and if UE specific DRX IE is present, the existing Paging DRX IE  in F1AP paging message is interpreted as the RAN Paging cycle.

RAN2 also agreed that “For RRC_INACTIVE UE, when IDLE eDRX cycle is longer than 10.24s and Inactive eDRX cycle is no longer than 10.24s, outside CN PTW, T is determined by INACTIVE eDRX cycle”, so, for F1 paging, the Paging eDRX information for RRC_INACTIVE is needed. Furthermore, we also think that defining two separate  NR Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE over F1AP is probably more extensible for future release than CU deriving a common IE, just like the existing common Paging DRX IE  also needs to be extended.


Proposal 3: Introduce two separate  Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE in F1AP paging message.

Proposal 4: The corresponding  text proposal to TS38.473 BL CR[4] is provided in Annex.

3. Conclusions
Proposal 1:  Both CN UE Paging cycle and RAN UE paging cycle are needed in F1AP paging message.

Proposal 2:   Introduce UE specific DRX IE in F1AP paging message to align with Xn interface, and if UE specific DRX IE is present, the existing Paging DRX IE  in F1AP paging message is interpreted as the RAN Paging cycle.

Proposal 3: Introduce two separate  Paging eDRX IEs for RRC_IDLE and RRC_INACTIVE in F1AP paging message.

Proposal 4: The corresponding  text proposal to TS38.473 BL CR[4] is provided in Annex.
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5. Annex: Text Proposal for TS38.473 BL CR
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Figure 8.7.1.2-1: Paging procedure. Successful operation.
The gNB-CU initiates the procedure by sending a PAGING message.
The Paging DRX IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24] and if present the gNB-DU may use it to determine the final paging cycle for the UE.
The UE specific DRX  IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].

The Paging Priority IE may be included in the PAGING message, and if present the gNB-DU may use it according to TS 23.501 [21].
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 Paging Origin IE may be included in the PAGING message, and if present the gNB-DU shall transfer it to the UE.
The NR Paging eDRX Information IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].
The NR Paging eDRX Information for RRC INACTIVE IE may be included in the PAGING message, and if present the gNB-DU shall, if supported, use it according to TS 38.304 [24].

<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>
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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
	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.3.1.39
	
	YES
	reject

	CHOICE Paging Identity 
	M
	
	
	
	YES
	reject

	>RAN UE Paging identity
	M
	
	9.3.1.43
	
	-
	

	>CN UE paging identity 
	M
	
	9.3.1.44
	
	-
	

	Paging DRX
	O
	
	9.3.1.40
	It is defined as the minimum between the RAN UE Paging DRX and CN UE Paging DRX
	YES
	ignore

	Paging Priority
	O
	
	9.3.1.41
	
	YES
	ignore

	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Paging Cell List 
	
	1
	
	
	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	Paging Origin
	O
	
	9.3.1.79
	
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.3.1.xxx1
	
	YES
	ignore

	NR Paging eDRX Information for RRC INACTIVE
	O
	
	9.3.1.xxx2
	
	YES
	ignore

	UE specific DRX
	O
	
	9.3.1.40
	This IE  indicates the UE specific paging cycle as defined in  38.304 [24].

If this IE is present, the Paging DRX IE indicates RAN paging cycle defined in  38.304 [24].
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>
9.3.1.xxx1	NR Paging eDRX Information
This IE indicates the NR Paging eDRX parameters for RRC_IDLE as defined in TS 38.304 [24].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle Idle
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 38.304 [24]. Unit: [number of hyperframes].

	NR Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, …)
	Unit: [1.28 seconds]




9.3.1.xxx2	NR Paging eDRX Information for RRC INACTIVE
This IE indicates the NR Paging eDRX parameters for RRC_INACTIVE as defined in TS 38.304 [24].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle Inactive
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, …)
	TeDRX defined in TS 38.304 [24]. Unit: [number of hyperframes].




<<<<<<<<<<<<<<<<<<<< NEXT CHANGE >>>>>>>>>>>>>>>>>>>>
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-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************


IMPORTS
<unchanged omitted>
SCGIndicator,
	SpatialRelationPerSRSResource,
	NRPagingeDRX,
NRPagingeDRXForInactive

FROM F1AP-Containers
<unchanged omitted>
	id-SCGIndicator,
	id-SRSSpatialRelationPerSRSResource,
	id-NRPagingeDRX,
id-NRPagingeDRXForInactive,
id-UESpecificDRX,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofPotentialSpCells,
	maxnoofSCells,
	maxnoofSRBs,
	maxnoofPagingCells,
	maxnoofTNLAssociations,
	maxCellineNB,
	maxnoofUEIDs,
	maxnoofBHRLCChannels,
	maxnoofRoutingEntries,
	maxnoofChildIABNodes,
	maxnoofServedCellsIAB,
	maxnoofTLAsIAB,
	maxnoofULUPTNLInformationforIAB,
	maxnoofUPTNLAddresses,
	maxnoofSLDRBs,
	maxnoofTRPInfoTypes,
	maxnoofTRPs


FROM F1AP-Constants;
<unchanged omitted>
-- **************************************************************
--
-- Paging PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Paging
--
-- **************************************************************

Paging ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ PagingIEs}},
	...
}

PagingIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-UEIdentityIndexValue	CRITICALITY reject	TYPE UEIdentityIndexValue		PRESENCE mandatory	}|
	{ ID id-PagingIdentity			CRITICALITY reject	TYPE PagingIdentity				PRESENCE mandatory	}|
	{ ID id-PagingDRX				CRITICALITY ignore	TYPE PagingDRX					PRESENCE optional	}|
	{ ID id-PagingPriority			CRITICALITY ignore	TYPE PagingPriority				PRESENCE optional	}|
	{ ID id-PagingCell-List			CRITICALITY ignore	TYPE PagingCell-list			PRESENCE mandatory	}|
	{ ID id-PagingOrigin			CRITICALITY ignore	TYPE PagingOrigin				PRESENCE optional	}|,
{ ID id-NRPagingeDRX							CRITICALITY ignore	TYPE NRPagingeDRX			PRESENCE optional	}|
{ ID id-NRPagingeDRXForInactive			CRITICALITY ignore	TYPE NRPagingeDRXForInactive			PRESENCE optional	}|
{ ID id-UESpecificDRX						CRITICALITY ignore	TYPE PagingDRX			PRESENCE optional	},	
...
}
<unchanged omitted>

<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>
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-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
<unchanged omitted>

-- N
<unchanged omitted>
NR-PRSBeamInformationItem-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}
NRPagingeDRX ::= SEQUENCE {
	nrpaging-eDRX-Cycle-Idle		NRPaging-eDRX-Cycle-Idle,
	nrpaging-Time-Window		NRPaging-Time-Window											OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { {NRPagingeDRX-ExtIEs} }	OPTIONAL,
	...
}

NRPagingeDRX-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

NRPaging-eDRX-Cycle-Idle ::= ENUMERATED {
	hfquarter, hfhalf, hf1, hf2, hf4, hf6, 
	hf8, hf10, hf12, hf14, hf16, 
	hf32, hf64, hf128, hf256, hf512, hf1024,
	...
}


NRPaging-Time-Window ::= ENUMERATED {
	s1, s2, s3, s4, s5, 
	s6, s7, s8, s9, s10, 
	s11, s12, s13, s14, s15, s16,
	s17, s18, s19, s20, s21, s22, 
	s23, s24, s25, s26, s27, s28, 
	s29, s30, s31, s32,
	...
}

NRPagingeDRXForInactive	::= SEQUENCE {
	nrpaging-eDRX-Cycle-Inactive		NRPaging-eDRX-Cycle-Inactive,
	iE-Extensions			ProtocolExtensionContainer { { NRPagingeDRXForInactive-ExtIEs} }	OPTIONAL,
	...
}

NRPagingeDRXForInactive-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

NRPaging-eDRX-Cycle-Inactive ::= ENUMERATED {
	hfquarter, hfhalf, hf1, 
	...
}


<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>
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-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

<unchanged omitted>

-- **************************************************************
--
-- IEs
--
-- **************************************************************
<unchanged omitted>
id-SFN-Offset										ProtocolIE-ID ::= 429
id-TransmissionStopIndicator						ProtocolIE-ID ::= 430
id-SrsFrequency										ProtocolIE-ID ::= 431
id-SCGIndicator										ProtocolIE-ID ::= 432
id-EstimatedArrivalProbability						ProtocolIE-ID ::= 433
id-TRPType											ProtocolIE-ID ::= 434
id-SRSSpatialRelationPerSRSResource					ProtocolIE-ID ::= 435
id-NRPagingeDRX,								ProtocolIE-ID ::= xx1
id-NRPagingeDRXForInactive,				ProtocolIE-ID ::= xx2
id-UESpecificDRX,								ProtocolIE-ID ::= xx3


<unchanged omitted>




<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>
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