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Introduction
The following WID was agreed with common parts between RAN2 and RAN3:

· Specify support for the following Extended DRX enhancements for RedCap UEs [RAN2, RAN3, RAN4]:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.
At RAN3#114 meeting the following was agreed:

· Agree to introduce Paging eDRX Information IE into NGAP Paging message with only one new idle eDRX Cycle IE.  
· WA: this IE is for NR and not only Redcap (take NR and add editor’s note in BL CR).
· Agree to add the same Paging eDRX Information IE with the same one new idle eDRX Cycle IE in the NGAP Core Network Assistance Information IE. 
· Agree to add a new Redcap Indicator IE into the NGAP Initial UE Message message.
· [bookmark: _Hlk90309014]Agree to add a Paging eDRX Information IE with one new eDRX cycle into XnAP Paging message.
· Agree to add NR Redcap Indicator to the F1 Initial UL Message Transfer. 
Then at RAN3#114bis the following complementary agreements were taken:

· the new NR Paging eDRX Information is not specific for Redcap but generalized NR
· introduce a RedCap Indication IE in NGAP Handover Request Acknowledge and Path Switch Request messages
· Introduce a "NR Paging eDRX Information for RRC INACTIVE" IE in the XnAP RAN Paging Message (i.e. separate from the "NR Paging eDRX Information for RRC IDLE" IE).
· The barring signalling over F1 topic is not pursued in Rel-17.

This paper addresses the remaining open issues:
· Whether to introduce separate IEs or one common IE for Paging eDRX Cycle over F1AP

Discussion

Configuration of eDRX over F1
At the last RAN3 meeting the following was agreed:
Agree to add NR Redcap Indicator to the F1 Initial UL Message Transfer. 

And we have the following to be continued:
· Whether to introduce separate IEs or one common IE for Paging eDRX Cycle over F1AP

Currently on F1 interface there is one Paging DRX but no Paging eDRX:
[bookmark: _Toc20955945][bookmark: _Toc29893063][bookmark: _Toc36557000][bookmark: _Toc45832448][bookmark: _Toc51763728][bookmark: _Toc64448897][bookmark: _Toc66289556][bookmark: _Toc74154669]9.3.1.40	Paging DRX 
This IE indicates the Paging DRX as defined in TS 38.304 [24].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging DRX
	M
	
	ENUMERATED (32, 64, 128, 256, …)
	Unit in radio frame.



The eDRX information needs to be transferred also over F1 interface.
For the eDRX cycle we have the following options:
Option 1: add one new idle eDRX cycle and one new inactive eDRX Cycle
Option 2: add one new eDRX cycle for both idle and inactive
The paging of the UE is either in idle or in inactive, and the paging should be similar; therefore, we don’t see a compelling need to have two distinct IEs.
Proposal 1: add a new eDRX cycle for both idle and inactive over F1.

Assistance Information between RAN and CN
At the last RAN3 meetings it was discussed whether assistance information is needed to be exchanged between RAN and CN. The main idea behind is to tune the NAS retransmission timers with any eDRX Cycle Inactive assumed to be determined by RAN.
However, in the incoming LS in [4] SA2 informed at last RAN3#114 that they have decided to not go beyond 10.24s eDRX Cycle for RRC inactive in release 17:
· For RRC Inactive, SA2 agreed to support eDRX of up to 10.24s.
· Regarding eDRX extension beyond 10.24s for RRC Inactive, SA2 did not agree to support it in Rel-17 and instead will study potential solutions in Rel-18. 
There is no compelling need to fine tune the NAS timers in release 17 and this can be postponed to release 18.  
Proposal 2: The need of assistance information to exchange between RAN and CN is not confirmed so far.

Conclusion and Proposals
This paper has made some further analysis of the remaining open points concerning the Work Item of Reduced Capability for UEs taking into account recent decisions in other groups and makes following proposals.

Proposal 1: add a new eDRX cycle for both idle and inactive over F1.
Proposal 2: The need of assistance information to exchange between RAN and CN is not confirmed so far.


It is proposed to agree the corresponding TP below for TS 38.473.
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[bookmark: _Toc13920090][bookmark: _Toc29393006][bookmark: _Toc29393054][bookmark: _Toc36556408][bookmark: _Toc45833072][bookmark: _Toc64448129][bookmark: _Toc74152925]5.2.5	Paging function 
The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters provided.
The gNB-CU provides paging information to enable the gNB-DU to calculate the exact PO and PF. The gNB-CU determines the PA. The gNB-DU consolidates all the paging records for a particular PO, PF and PA, and encodes the final RRC message and broadcasts the paging message on the respective PO, PF in the PA.
The gNB-CU may also provide NR eDRX information to the gNB-DU to allow the UE to operate in eDRX in RRC_IDLE or RRC_INACTIVE mode as defined in TS 38.304 [xx].
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[bookmark: _Toc20955847][bookmark: _Toc29892941][bookmark: _Toc36556878][bookmark: _Toc45832268][bookmark: _Toc51763448][bookmark: _Toc64448611][bookmark: _Toc66289270][bookmark: _Toc74154383][bookmark: _Toc81383127][bookmark: _Toc73981838][bookmark: _Toc20954911][bookmark: _Toc29503348][bookmark: _Toc29503932][bookmark: _Toc29504516][bookmark: _Toc36552962][bookmark: _Toc36554689][bookmark: _Toc45651979][bookmark: _Toc45658411][bookmark: _Toc45720231][bookmark: _Toc45798111][bookmark: _Toc45897500][bookmark: _Toc51745704][bookmark: _Toc56613356][bookmark: _Toc64445968][bookmark: _Toc81304422][bookmark: _Hlk84788036]8.7.1.2	Successful Operation
[image: ]
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 may use it to determine the final paging cycle for the UE.
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].  
Next change
[bookmark: _Toc20955902][bookmark: _Toc29893014][bookmark: _Toc36556951][bookmark: _Toc45832383][bookmark: _Toc51763636][bookmark: _Toc64448802][bookmark: _Toc66289461][bookmark: _Toc74154574][bookmark: _Toc81383318]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
	
	-
	

	[bookmark: _Hlk90328355]Paging Origin
	O
	
	9.3.1.79
	
	YES
	ignore

	NR Paging eDRX Information
	O
	
	9.3.1.x
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPagingCells
	Maximum no. of paging cells, the maximum value is 512. 




Next change
[bookmark: _Toc45720656][bookmark: _Toc45798536][bookmark: _Toc45897925][bookmark: _Toc51746129][bookmark: _Toc64446393][bookmark: _Toc73982263][bookmark: _Toc45652404][bookmark: _Toc45658836]9.3.1.xx	NR  Paging eDRX Information
This IE indicates the NR Paging eDRX parameters as defined in TS 38.304 [12].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR Paging eDRX Cycle
	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, …)
	PTW defined in TS 38.304 [12]. Unit: [1.28 seconds]




Not modified
[bookmark: _Toc20956002][bookmark: _Toc29893128][bookmark: _Toc36557065][bookmark: _Toc45832585][bookmark: _Toc51763907][bookmark: _Toc52132245]9.4.4	PDU Definitions
-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

[bookmark: _Hlk94645036]Not modified
	NotificationControl,
	NRCGI,
	NRPagingeDRXInformation,
	NRPCI,
	UEContextNotRetrievable,
	Potential-SpCell-Item,


Not modified
	id-InactivityMonitoringResponse,
	id-new-gNB-CU-UE-F1AP-ID,
	id-new-gNB-DU-UE-F1AP-ID,
	id-NRPagingeDRXInformation,
	id-oldgNB-DU-UE-F1AP-ID,
	id-PLMNAssistanceInfoForNetShar,
	id-Potential-SpCell-Item,
	id-Potential-SpCell-List,

Not modified
-- **************************************************************
--
-- 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-NRPagingeDRXInformation			CRITICALITY ignore	TYPE NRPagingeDRXInformation				PRESENCE optional	},
	...
}

PagingCell-list::= SEQUENCE (SIZE(1.. maxnoofPagingCells)) OF ProtocolIE-SingleContainer { { PagingCell-ItemIEs } }

PagingCell-ItemIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-PagingCell-Item		CRITICALITY ignore	TYPE PagingCell-Item			PRESENCE mandatory}	,
	...
}

Not modified
[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Not modified
NR-Mode-Info ::= CHOICE {
	fDD		FDD-Info,
	tDD		TDD-Info,
	choice-extension			ProtocolIE-SingleContainer { { NR-Mode-Info-ExtIEs} }
}

NR-Mode-Info-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

NRPagingeDRXInformation ::= SEQUENCE {
	nRPagingeDRXCycle			NRPagingeDRXCycle,
	nRPagingTimeWindow		   NRPagingTimeWindow	OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { {NRPagingeDRXInformation-ExtIEs} } OPTIONAL,
	...
}

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


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


NRPagingTimeWindow ::= 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, ...}



NRPRACHConfig ::= SEQUENCE {
	ulPRACHConfigList			NRPRACHConfigList									OPTIONAL,
	sulPRACHConfigList			NRPRACHConfigList									OPTIONAL,
	iE-Extension				ProtocolExtensionContainer { {NRPRACHConfig-ExtIEs} } 	OPTIONAL,
	...
}

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


Not modified
[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598][bookmark: _Toc88658232]9.4.7	Constant Definitions
-- ASN1START 
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

F1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Not modified
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-NRPagingeDRXInformation							ProtocolIE-ID ::= xxx



END
-- ASN1STOP 
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