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1. Introduction
[bookmark: _Toc474247438]At the previous RAN3 meetings, some progresses have been made on issues such as DAPS HO indicator, but there are one remaining issue over S1 to be further discussed as below:
FFS whether the COUNT of DL Discarding is included in the S1/NG Early Status Transfer

In this paper, we provide some proposals and analysis on the issue, and provide corresponding TPs based on the baseline CRs from last RAN3 meeting.
2. Discussion
For S1 DAPS HO, there is same reason to support the count of DL discarding mechanism [1].
[bookmark: _GoBack]It is proposed to support the count of DL discarding mechanism in S1 DAPS HO
Proposal 1: The COUNT of DL Discarding is included in the S1 Early Status Transfer message.
3. Reference
[1] R3-203565  (TP for [NR_Mob_enh] BL CR for TS 38413) Remaining NG Issues for DAPS HO,  CATT

4. TP for stage3 TS36.413
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////////////////////////////////////////////////////////////// Start of Change  /////////////////////////////////////////////////////////////////////
[bookmark: _Toc20953443][bookmark: _Toc29390620][bookmark: _Toc36551357]8.4.X	eNB Early Status Transfer
[bookmark: _Toc20953444][bookmark: _Toc29390621][bookmark: _Toc36551358]8.4.X.1	General
The purpose of the eNB Early Status Transfer procedure is to transfer the downlink PDCP-SN and HFN transmitter status of the first downlink SDU that the source eNB forwards to the target eNB, from the source to the target eNB via the MME during an intra LTE S1 handover for each respective E-RAB for which DAPS HO applies.
[bookmark: _Toc20953445][bookmark: _Toc29390622][bookmark: _Toc36551359]8.4.X.2	Successful Operation


Figure 8.4.X.2-1: eNB Early Status Transfer procedure
The source eNB initiates the procedure by sending the eNB EARLY STATUS TRANSFER message to the MME at the point in time when it considers starting early data forwarding to the target eNB.
-	For each E-RAB for which DAPS HO applies the source eNB shall include the E-RAB ID IE and the DL COUNT PDCP-SN length IE containing the COUNT of the first downlink SDU that the source eNB forwards to the target eNB within the E-RABs Subject to Early Status Transfer Item IE in the eNB Early Status Transfer Transparent Container IE of the eNB EARLY STATUS TRANSFER message. 
-	For each E-RAB for which the FIRST DL COUNT Value IE needs to be transferred to the target eNB, the source eNB shall include the E-RAB ID IE, the FIRST DL COUNT Value IE or FIRST DL COUNT Value Extended IE  or FIRST DL COUNT Value for PDCP SN Length 18 IE within the E-RABs Subject To Early Forwarding Transfer Item IE in the eNB Early Status Transfer Transparent Container IE of the eNB EARLY STATUS TRANSFER message.
-	For each E-RAB for which DL PDCP discarding needs to be applied at the target eNB, the source eNB shall include the E-RAB ID IE, the DISCARD DL COUNT Value IE or DISCARD DL COUNT Value Extended IE or DISCARD DL COUNT Value for PDCP SN Length 18 IE within the E-RABs Subject To Early Forwarding Transfer Item IE in the eNB Early Status Transfer Transparent Container IE of the eNB EARLY STATUS TRANSFER message.

[bookmark: _Toc20953446][bookmark: _Toc29390623][bookmark: _Toc36551360]8.4.X.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc20953447][bookmark: _Toc29390624][bookmark: _Toc36551361]8.4.X.4	Abnormal Conditions
Not applicable.
[bookmark: _Toc20953448][bookmark: _Toc29390625][bookmark: _Toc36551362]8.4.Y	MME Early Status Transfer
[bookmark: _Toc20953449][bookmark: _Toc29390626][bookmark: _Toc36551363]8.4.Y.1	General
The purpose of the MME Early Status Transfer procedure is to transfer the downlink PDCP-SN and HFN transmitter status of the first downlink SDU that the source eNB forwards to the target eNB, from the source to the target eNB via the MME during an S1 handover for each respective E-RAB for which DAPS HO applies.
[bookmark: _Toc20953450][bookmark: _Toc29390627][bookmark: _Toc36551364]8.4.Y.2	Successful Operation


Figure 8.4.Y.2-1: MME Early Status Transfer procedure
The MME initiates the procedure by sending the MME EARLY STATUS TRANSFER message to the eNB.
The E-RABs Subject To Early Forwarding Transfe List IE within the eNB Early Status Transfer Transparent Container IE included in the MME EARLY STATUS TRANSFER message contains the E-RAB ID(s) corresponding to the E-RAB(s) subject to be simultaneously served by the source and the target eNBs during DAPS Handover.
For each E-RAB for which the FIRST DL COUNT Value IE is received in the MME EARLY STATUS TRANSFER message, the target eNB shall use it as the COUNT of the first downlink SDU that the source eNB forwards to the target eNB. If the FIRST DL COUNT Value Extended IE or FIRST DL COUNT Value for PDCP SN Length 18 IE is included in the E-RABs Subject To Early Forwarding Transfer Item IE, the target eNB shall, if supported, use this value instead of the value contained in the FIRST DL COUNT Value IE.For each bearer in E-RABs Subject to Early Status Transfer List IE within the eNB Early Status Transfer Transparent Container IE received in the MME EARLY STATUS TRANSFER message, the target eNB shall use the information contained in the DL COUNT PDCP-SN length IE as the COUNT of the first downlink SDU that the source eNB forwards to the target eNB.
For each E-RAB for which the DISCARD DL COUNT Value IE is received in the MME EARLY STATUS TRANSFER message, the target eNB does not transmit forwarded downlink SDUs to the UE whose COUNT is less than the provided and discards them if transmission has not been attempted. If the DISCARD DL COUNT Value Extended IE or DISCARD DL COUNT Value for PDCP SN Length 18 IE is included in the E-RABs Subject To Early Forwarding Transfer Item IE, the target eNB shall, if supported, use this value instead of the value contained in the DISCARD DL COUNT Value IE

[bookmark: _Toc20953451][bookmark: _Toc29390628][bookmark: _Toc36551365]8.4.Y.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc20953452][bookmark: _Toc29390629][bookmark: _Toc36551366]8.4.Y.4	Abnormal Conditions
If the target eNB receives this message for a UE for which no prepared DAPS handover exists at the target eNB, the target eNB shall ignore the message.

///////////////////////////////////////////////////////////////////////1st Change/////////////////////////////////////////////////////////////////////

[bookmark: _Toc29390913][bookmark: _Toc36551650]9.2.1.X	eNB Early Status Transfer Transparent Container
The eNB Early Status Transfer Transparent Container IE is an information element that is produced by the source eNB and is transmitted to the target eNB. This IE is used for the intra SAE/LTE S1 DAPS handover case.
This IE is transparent to the EPC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Procedure Stage
	M
	
	
	
	YES
	reject

	>First DL COUNT
	
	
	
	
	
	

	>>E-RABs Subject To Early Forwarding Transfer List
	M
	1
	
	
	EACH
	ignore

	>>>E-RABs Subject To Early Forwarding Transfer Item
	
	1 .. <maxnoofBearers>
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.1.2
	
	–
	

	>>>>FIRST DL COUNT Value
	M
	
	COUNT Value 9.2.1.32
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB forwards to the target eNB in case of 12 bit long PDCP-SN
	
	

	>>>>FIRST DL COUNT Value Extended
	O
	
	COUNT Value Extended 9.2.1.90
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB forwards to the target eNB in case of 15 bit long PDCP-SN
	YES
	ignore

	>>>>FIRST DL COUNT Value for PDCP SN Length 18
	O
	
	COUNT Value for PDCP SN Length 18 9.2.1.100
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB forwards to the target eNB in case of 18 bit long PDCP-SN
	YES
	ignore

	>DL Discarding
	
	
	
	
	
	

	>>E-RABs Subject To DL Discarding List
	M
	1
	
	
	–
	

	>>>E-RABs Subject To DL Discarding Item
	
	1 .. <maxnoof E-RABs>
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.1.2
	
	–
	

	>>>>DISCARD DL COUNT Value
	M
	
	COUNT Value 9.2.1.32
	PDCP-SN and Hyper frame number for which the target eNB should discard forwarded DL SDUs associated with lower values in case of 12 bit long PDCP-SN
	
	

	>>>>DISCARD DL COUNT Value Extended
	O
	
	COUNT Value Extended 9.2.1.90
	PDCP-SN and Hyper frame number for which the target eNB should discard forwarded DL SDUs associated with lower values in case of 15 bit long PDCP-SN
	YES
	ignore

	>>>>DISCARD DL COUNT Value for PDCP SN Length 18
	O
	
	COUNT Value for PDCP SN Length 18 9.2.1.100
	PDCP-SN and Hyper frame number for which the target eNB should discard forwarded DL SDUs associated with lower values in case of 18 bit long PDCP-SN
	YES
	ignore



	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.






	

/////////////////////////////////////////////////////////////////////// 2 nd Change/////////////////////////////////////////////////////////////////////

9.3.4	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

S1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
	id-E-RABInformationListItem,
	id-E-RABItem,
	id-Bearers-SubjectToStatusTransfer-Item,
	id-Time-Synchronisation-Info,
	id-x2TNLConfigurationInfo,
	id-eNBX2ExtendedTransportLayerAddresses,
	id-MDTConfiguration,
	id-Time-UE-StayedInCell-EnhancedGranularity,
	id-HO-Cause,
	id-M3Configuration,
	id-M4Configuration,
	id-M5Configuration,
	id-MDT-Location-Info,
	id-SignallingBasedMDTPLMNList,
	id-MobilityInformation,
	id-ULCOUNTValueExtended,
	id-DLCOUNTValueExtended,
	id-ReceiveStatusOfULPDCPSDUsExtended,
	id-eNBIndirectX2TransportLayerAddresses,
	id-Muting-Availability-Indication,
	id-Muting-Pattern-Information,
	id-NRrestrictioninEPSasSecondaryRAT,
	id-NRrestrictionin5GS,
	id-Synchronisation-Information,
	id-uE-HistoryInformationFromTheUE,
	id-LoggedMBSFNMDT,
	id-SON-Information-Report,
	id-RecommendedCellItem,
	id-RecommendedENBItem,
	id-ProSeUEtoNetworkRelaying,
	id-ULCOUNTValuePDCP-SNlength18,
	id-DLCOUNTValuePDCP-SNlength18,
	id-ReceiveStatusOfULPDCPSDUsPDCP-SNlength18,
	id-M6Configuration,
	id-M7Configuration,
	id-RAT-Type,
	id-extended-e-RAB-MaximumBitrateDL,
	id-extended-e-RAB-MaximumBitrateUL,
	id-extended-e-RAB-GuaranteedBitrateDL,
	id-extended-e-RAB-GuaranteedBitrateUL,
	id-extended-uEaggregateMaximumBitRateDL,
	id-extended-uEaggregateMaximumBitRateUL,
	id-SecondaryRATDataUsageReportItem,
	id-E-RABUsageReportItem,
	id-UEAppLayerMeasConfig,
	id-serviceType,
	id-UnlicensedSpectrumRestriction, 
	id-CNTypeRestrictions,
	id-DownlinkPacketLossRate,
	id-UplinkPacketLossRate,
	id-BluetoothMeasurementConfiguration,
	id-WLANMeasurementConfiguration,
	id-LastNG-RANPLMNIdentity,
	id-PSCellInformation,
	id-IMSvoiceEPSfallbackfrom5G,
	id-RequestTypeAdditionalInfo,
	id-AdditionalRRMPriorityIndex,
	id-ContextatSource,
	id-DAPSInfo,
	id-DAPSResponseInfo,
	id-Bearers-SubjectToEarlyStatusTransfer-Item,
	maxnoofCSGs,
	maxnoofE-RABs,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofPLMNsPerMME,
	maxnoofTACs,
	maxnoofEPLMNs,
	maxnoofEPLMNsPlusOne,
	maxnoofForbLACs,
	maxnoofForbTACs,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellID,
	maxnoofDCNs,
	maxnoofEmergencyAreaID,
	maxnoofTAIforWarning,
	maxnoofCellinTAI,
	maxnoofCellinEAI,
	maxnoofeNBX2TLAs,
	maxnoofeNBX2ExtTLAs,
	maxnoofeNBX2GTPTLAs,
	maxnoofRATs,
	maxnoofGroupIDs,
	maxnoofMMECs,
	maxnoofTAforMDT,
	maxnoofCellIDforMDT,
	maxnoofMDTPLMNs,
	maxnoofCellsforRestart,
	maxnoofRestartTAIs,
	maxnoofRestartEmergencyAreaIDs,
	maxnoofMBSFNAreaMDT,
	maxEARFCN,
	maxnoofCellsineNB,
	maxnoofRecommendedCells,
	maxnoofRecommendedENBs,
	maxnooftimeperiods,
	maxnoofCellIDforQMC,
	maxnoofTAforQMC,
	maxnoofPLMNforQMC,
	maxnoofBluetoothName,
	maxnoofWLANName,
	maxnoofConnectedengNBs




FROM S1AP-Constants

-- TEXT OMITTED –
Bearers-SubjectToEarlyStatusTransferList ::= SEQUENCE (SIZE(1.. maxnoofE-RABs)) OF ProtocolIE-SingleContainer { { Bearers-SubjectToEarlyStatusTransfer-ItemIEs } }

Bearers-SubjectToEarlyStatusTransfer-ItemIEs S1AP-PROTOCOL-IES ::= {
	{ ID id-Bearers-SubjectToEarlyStatusTransfer-Item	CRITICALITY ignore	TYPE Bearers-SubjectToEarlyStatusTransfer-Item 	PRESENCE mandatory},
	...
}

Bearers-SubjectToEarlyStatusTransfer-Item ::= SEQUENCE {
	e-RAB-ID								E-RAB-ID,
	dLCOUNT-PDCP-SNlength					DLCOUNT-PDCP-SNlength,
	iE-Extensions							ProtocolExtensionContainer { {Bearers-SubjectToEarlyStatusTransfer-ItemExtIEs} } OPTIONAL,
	...
}

Bearers-SubjectToEarlyStatusTransfer-ItemExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

-- TEXT OMITTED –
DLCOUNT-PDCP-SNlength ::= CHOICE {
	dLCOUNTValuePDCP-SNlength12						COUNTvalue,
	dLCOUNTValuePDCP-SNlength15						COUNTValueExtended,
	dLCOUNTValuePDCP-SNlength18						COUNTvaluePDCP-SNlength18,
	...
}

-- TEXT OMITTED –

DLDiscarding ::= SEQUENCE {
	e-RABsSubjectToDLDiscarding-List			E-RABsSubjectToDLDiscarding-List,
	iE-Extension								ProtocolExtensionContainer { {DLDiscarding-ExtIEs} }	OPTIONAL,
	...
}

DLDiscarding-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}


-- TEXT OMITTED –
ENB-EarlyStatusTransfer-TransparentContainer		::= SEQUENCE {
	procedureStage					ProcedureStageChoice,
	bearers-SubjectToEarlyStatusTransferList		Bearers-SubjectToEarlyStatusTransferList,
	iE-Extensions			ProtocolExtensionContainer { {ENB-EarlyStatusTransfer-TransparentContainer-ExtIEs} }	OPTIONAL,
	...
}

ENB-EarlyStatusTransfer-TransparentContainer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}
-- TEXT OMITTED –


E-RABsSubjectToEarlyForwardingTransfer-List ::= SEQUENCE (SIZE (1.. maxnoofE-RABs)) OF E-RABsSubjectToEarlyForwardingTransfer-Item

E-RABsSubjectToEarlyForwardingTransfer-Item ::= SEQUENCE {
	e-RAB-ID											E-RAB-ID,
	fIRST-DL-COUNTValue									COUNTvalue,
	fIRST-DL-COUNTValueExtended							COUNTValueExtended													OPTIONAL,
	fIRST-DL-COUNTValueforPDCPSNLength18				COUNTvaluePDCP-SNlength18													OPTIONAL,
	iE-Extension		ProtocolExtensionContainer { { E-RABsSubjectToEarlyForwardingTransfer-Item-ExtIEs} }	OPTIONAL,
	...
}

E-RABsSubjectToEarlyForwardingTransfer-Item-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

E-RABsSubjectToDLDiscarding-List ::= SEQUENCE (SIZE (1.. maxnoofE-RABs)) OF E-RABsSubjectToDLDiscarding-Item

E-RABsSubjectToDLDiscarding-Item ::= SEQUENCE {
	e-RAB-ID											E-RAB-ID,
	dISCARD-DL-COUNTValue								COUNTvalue,
	dISCARD-DL-COUNTValueExtended						COUNTValueExtended													OPTIONAL,
	dISCARD-DL-COUNTValueforPDCPSNLength18				COUNTvaluePDCP-SNlength18													OPTIONAL,
	iE-Extension		ProtocolExtensionContainer { { E-RABsSubjectToDLDiscarding-Item-ExtIEs} }					OPTIONAL,
	...
}

E-RABsSubjectToDLDiscarding-Item-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

-- TEXT OMITTED –

FirstDLCount ::= SEQUENCE {
	e-RABsSubjectToEarlyForwardingTransfer		E-RABsSubjectToEarlyForwardingTransfer-List,
	iE-Extension								ProtocolExtensionContainer { {FirstDLCount-ExtIEs} }	OPTIONAL,
	...
}

FirstDLCount-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}


-- TEXT OMITTED –

ProcedureStageChoice ::= CHOICE {
	first-dl-count						FirstDLCount,
	dl-discarding						DLDiscarding,
	choice-extension					ProtocolIE-Single-Container { {ProcedureStageChoice-ExtIEs} }
}

ProcedureStageChoice-ExtIEs S1AP-PROTOCOL-IES ::= {
	...
}

-- TEXT OMITTED –

id-ConnectedengNBToRemoveList						ProtocolIE-ID ::= 293
id-EN-DCSONConfigurationTransfer-ECT				ProtocolIE-ID ::= 294
id-EN-DCSONConfigurationTransfer-MCT				ProtocolIE-ID ::= 295
id-IMSvoiceEPSfallbackfrom5G						ProtocolIE-ID ::= 296
id-TimeSinceSecondaryNodeRelease					ProtocolIE-ID ::= 297
id-RequestTypeAdditionalInfo						ProtocolIE-ID ::= 298
id-AdditionalRRMPriorityIndex						ProtocolIE-ID ::= 299
id-ContextatSource									ProtocolIE-ID ::= 300
id-DAPSInfo											ProtocolIE-ID ::= XXX
id-DAPSResponseInfo									ProtocolIE-ID ::= YYY
id-NotifySourceeNB									ProtocolIE-ID ::= ZZ1
id-eNB-EarlyStatusTransfer-TransparentContainer		ProtocolIE-ID ::= ZZ2
id-Bearers-SubjectToEarlyStatusTransfer-Item		ProtocolIE-ID ::= ZZ3

END

//////////////////////////////////////////////////////////////// End of Change /////////////////////////////////////////////////////////////////////
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