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1. Introduction
In last RAN3 e-meeting, the early data forwarding was discussed. The summary was captured in the R3-202506[1] and the issues listed as below.

It is re-confirmed that the source decides when to start forwarding. The target shall always try processing early forwarded packets as much as it can.

FFS whether it is necessary to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding, with respect to the following:

· What is different to late forwarded packets is that early forwarded packets (with PDCP SNs assigned) don’t get sent to the UE when received. They are buffered until the UE accessed. Even if dropped due to buffer maxed out, the source neither knows whether dropped or not nor re-forwards them. FFS whether such SN gap could be critical when the UE accesses later.

· It is true that the target’s buffer can be relieved by the Discarding DL COUNT sent from the source. But currently there is no way for the source to know the situation, whether it needs to slow down forwarding or send Discarding DL COUNT more frequently to help relieve the target’s buffer. 
In this contribution, we will discuss these issues and provide proposal.

2. Discussion
In last meeting, the below issue was discussed.  

Should we specify a mechanism by which target cells can confirm to the serving cell whether they are willing to receive early data forwarding for CHO?
Mostly companies think the source node decides when to start the data forwarding regardless the target willing.  But there are some issue when perform early data forwarding identified as in section 1.

The target node may discard the receiving early forwarding data based on two conditions: Data buffer is overload and Source node sending discarding DL COUNT. The first coming condition will trigger the data discarding.  If the previous condition is early coming than the later one, the data may be discarded even though these data received may not be confirmed by UE.  So the target node should coordinate with source node to assure the data safety.     

Proposal 1：Target node informs source node the buffer size for early data forwarding

3. Conclusion 

This paper discussed Data Forwarding for CHO and provided relevant observations and proposals:

Proposal 1：Target node informs source node the buffer size for early data forwarding

4. Reference

[1]. R3-202506 Summary for CB: # 24_Email_MobEnh_Data_fwd_CHO 
5. TP for 36.423
/////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.1.1.2
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target eNB to inform the source eNB about the prepared resources at the target.

Direction: target eNB ( source eNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the source eNB
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the target eNB
	YES
	ignore

	E-RABs Admitted List
	
	1
	
	
	YES
	ignore

	>E-RABs Admitted Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>UL GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	

	>>DL GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	

	E-RABs Not Admitted List
	O
	
	E-RAB List

9.2.28
	A value for E-RAB ID shall only be present once in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	YES
	ignore

	Target eNB To Source eNB Transparent Container
	M
	
	OCTET STRING
	Includes the RRC E-UTRA Handover Command message as defined in subclause 10.2.2 in TS 36.331 [9]
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.85
	
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the source eNB
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the target eNB
	YES
	reject

	WT UE Context Kept Indicator
	O
	
	UE Context Kept Indicator

9.2.85
	Indicates that the WT has acknowledged to keep the UE context
	YES
	ignore

	DAPS Reponse Information 
	O
	
	9.2.y
	
	YES
	Reject

	Conditional Handover Information
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	ECGI

9.2.14
	Target cell indicated in the corresponding HANDOVER REQUEST message
	YES
	reject

	>Maximum Number of CHO Preparations
	O
	
	9.2.C
	
	YES
	reject

	>Buffer Size for Data Forwarding
	O
	
	INTEGER (0...1,000,000,…)
	The unit is: Megabyte
	
	


Editor’s note: FFS whether the response info should be considered per E-RAB？
	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


-- B

BandwidthReducedSI::= ENUMERATED {


scheduled,


...

}

BearerType ::= ENUMERATED {


non-IP,


...

}

BenefitMetric ::= INTEGER (-101..100, ...)

BitRate ::= INTEGER (0..10000000000)

BroadcastPLMNs-Item ::= SEQUENCE (SIZE(1..maxnoofBPLMNs)) OF PLMN-Identity

BluetoothMeasurementConfiguration ::= SEQUENCE {

bluetoothMeasConfig



BluetoothMeasConfig,

bluetoothMeasConfigNameList

BluetoothMeasConfigNameList


OPTIONAL,


bt-rssi






ENUMERATED {true, ...}



OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {BluetoothMeasurementConfiguration-ExtIEs} } OPTIONAL,


...

}

BluetoothMeasurementConfiguration-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
BluetoothMeasConfigNameList ::= SEQUENCE (SIZE(1..maxnoofBluetoothName)) OF BluetoothName
BluetoothMeasConfig::= ENUMERATED {setup,...}
BluetoothName ::= OCTET STRING (SIZE (1..248))

BPLMN-ID-Info-EUTRA ::= SEQUENCE (SIZE(1..maxnoofBPLMNsminus1)) OF BPLMN-ID-Info-EUTRA-Item

BPLMN-ID-Info-EUTRA-Item ::= SEQUENCE {


broadcastPLMNs




BroadcastPLMNs-Item,


tac







TAC,


e-utraCI





EUTRANCellIdentifier,

iE-Extension




ProtocolExtensionContainer { {BPLMN-ID-Info-EUTRA-Item-ExtIEs} } OPTIONAL,


...

}

BPLMN-ID-Info-EUTRA-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

BPLMN-ID-Info-NR ::= SEQUENCE (SIZE(1..maxnoofextBPLMNsminus1)) OF BPLMN-ID-Info-NR-Item

BPLMN-ID-Info-NR-Item ::= SEQUENCE {


broadcastPLMNs




BroadcastextPLMNs,


fiveGS-TAC





FiveGS-TAC

OPTIONAL,


nr-CI






NRCellIdentifier,

iE-Extension




ProtocolExtensionContainer { {BPLMN-ID-Info-NR-Item-ExtIEs} } OPTIONAL,


...

}

BPLMN-ID-Info-NR-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

BroadcastextPLMNs ::= SEQUENCE (SIZE(1..maxnoofextBPLMNs)) OF PLMN-Identity
BufferSizefordatafwd ::= INTEGER (1..1000000,...)

-- C

CapacityValue ::= INTEGER (0..100)
Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


transport


CauseTransport,


protocol


CauseProtocol,


misc



CauseMisc,


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,


om-intervention,


not-enough-user-plane-processing-resources,


unspecified,


...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


abstract-syntax-error-ignore-and-notify,


message-not-compatible-with-receiver-state,


semantic-error,


unspecified,


abstract-syntax-error-falsely-constructed-message,


...

}

CauseRadioNetwork ::= ENUMERATED {


handover-desirable-for-radio-reasons,


time-critical-handover,


resource-optimisation-handover,


reduce-load-in-serving-cell,


partial-handover,


unknown-new-eNB-UE-X2AP-ID, 


unknown-old-eNB-UE-X2AP-ID, 


unknown-pair-of-UE-X2AP-ID,


ho-target-not-allowed,


tx2relocoverall-expiry,

trelocprep-expiry,


cell-not-available,


no-radio-resources-available-in-target-cell,


invalid-MME-GroupID,


unknown-MME-Code,


encryption-and-or-integrity-protection-algorithms-not-supported,

reportCharacteristicsEmpty,


noReportPeriodicity,


existingMeasurementID,


unknown-eNB-Measurement-ID,


measurement-temporarily-not-available,

unspecified,


...,


load-balancing,


handover-optimisation,


value-out-of-allowed-range,


multiple-E-RAB-ID-instances,


switch-off-ongoing,


not-supported-QCI-value,


measurement-not-supported-for-the-object,


tDCoverall-expiry,


tDCprep-expiry,


action-desirable-for-radio-reasons,


reduce-load,


resource-optimisation,


time-critical-action,


target-not-allowed,


no-radio-resources-available,


invalid-QoS-combination,


encryption-algorithms-not-supported,


procedure-cancelled,


rRM-purpose,


improve-user-bit-rate,


user-inactivity,


radio-connection-with-UE-lost,


failure-in-the-radio-interface-procedure,


bearer-option-not-supported,


mCG-Mobility,


sCG-Mobility,


count-reaches-max-value,


unknown-old-en-gNB-UE-X2AP-ID,


pDCP-Overload
}

CauseTransport ::= ENUMERATED {


transport-resource-unavailable,


unspecified,


...

}

CellBasedMDT::= SEQUENCE {


cellIdListforMDT
CellIdListforMDT,


iE-Extensions

ProtocolExtensionContainer { {CellBasedMDT-ExtIEs} } OPTIONAL,


...

}

CellBasedMDT-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CellBasedQMC::= SEQUENCE {


cellIdListforQMC

CellIdListforQMC,


iE-Extensions

ProtocolExtensionContainer { {CellBasedQMC-ExtIEs} } OPTIONAL,


...

}

CellBasedQMC-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CellCapacityClassValue ::= INTEGER (1..100, ...)
CellDeploymentStatusIndicator ::= ENUMERATED {pre-change-notification, ...}

CellIdListforMDT ::= SEQUENCE (SIZE(1..maxnoofCellIDforMDT)) OF ECGI

CellIdListforQMC ::= SEQUENCE (SIZE(1..maxnoofCellIDforQMC)) OF ECGI

CellReplacingInfo ::= SEQUENCE {


replacingCellsList



ReplacingCellsList,


iE-Extensions




ProtocolExtensionContainer { {CellReplacingInfo-ExtIEs}}
OPTIONAL,


...

}

CellReplacingInfo-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CellReportingIndicator ::= ENUMERATED {stop-request, ... }

Cell-Size ::= ENUMERATED {verysmall, small, medium, large, ... }

CellType ::= SEQUENCE {


cell-Size





Cell-Size,


iE-Extensions




ProtocolExtensionContainer { {CellType-ExtIEs}}
OPTIONAL,


...

}

CellType-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CNTypeRestrictions ::= SEQUENCE (SIZE(1.. maxnoofEPLMNsPlusOne)) OF CNTypeRestrictionsItem

CNTypeRestrictionsItem ::= SEQUENCE {


plmn-Id



PLMN-Identity,


cn-type



ENUMERATED {fiveGC-forbidden, ... , epc-forbidden},


iE-Extensions

ProtocolExtensionContainer { {CNTypeRestrictionsItem-ExtIEs} } OPTIONAL,


...

}

CNTypeRestrictionsItem-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CoMPHypothesisSet ::= SEQUENCE (SIZE(1..maxnoofCoMPCells)) OF CoMPHypothesisSetItem

CoMPHypothesisSetItem ::= SEQUENCE {


coMPCellID





ECGI,


coMPHypothesis




BIT STRING (SIZE(6..4400, ...)),


iE-Extensions




ProtocolExtensionContainer { {CoMPHypothesisSetItem-ExtIEs} } OPTIONAL,


...

}

CoMPHypothesisSetItem-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CoMPInformation ::= SEQUENCE {


coMPInformationItem





CoMPInformationItem,


coMPInformationStartTime



CoMPInformationStartTime,


iE-Extensions






ProtocolExtensionContainer { {CoMPInformation-ExtIEs} } OPTIONAL,


...

}

CoMPInformation-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CoMPInformationItem ::= SEQUENCE (SIZE(1..maxnoofCoMPHypothesisSet)) OF


SEQUENCE {



coMPHypothesisSet




CoMPHypothesisSet,



benefitMetric





BenefitMetric,



iE-Extensions





ProtocolExtensionContainer { {CoMPInformationItem-ExtIEs} } OPTIONAL,



...


}

CoMPInformationItem-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CoMPInformationStartTime ::= SEQUENCE (SIZE(0..1)) OF


SEQUENCE {



startSFN






INTEGER (0..1023, ...),



startSubframeNumber




INTEGER (0..9, ...), 



iE-Extensions





ProtocolExtensionContainer { {CoMPInformationStartTime-ExtIEs} } OPTIONAL,



...


}

CoMPInformationStartTime-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CompositeAvailableCapacity ::= SEQUENCE {


cellCapacityClassValue






CellCapacityClassValue



OPTIONAL,

capacityValue








CapacityValue,


iE-Extensions








ProtocolExtensionContainer { {CompositeAvailableCapacity-ExtIEs} } OPTIONAL,


...

}

CompositeAvailableCapacity-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CompositeAvailableCapacityGroup
::= SEQUENCE {


dL-CompositeAvailableCapacity




CompositeAvailableCapacity,

uL-CompositeAvailableCapacity




CompositeAvailableCapacity,


iE-Extensions








ProtocolExtensionContainer { {CompositeAvailableCapacityGroup-ExtIEs} } OPTIONAL,


...

}

CompositeAvailableCapacityGroup-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

Correlation-ID ::= OCTET STRING (SIZE (4))

COUNTvalue ::= SEQUENCE {


pDCP-SN




PDCP-SN,


hFN





HFN,


iE-Extensions


ProtocolExtensionContainer { {COUNTvalue-ExtIEs} } OPTIONAL,


...

}

COUNTvalue-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

COUNTValueExtended ::= SEQUENCE {


pDCP-SNExtended


PDCP-SNExtended,


hFNModified



HFNModified,


iE-Extensions


ProtocolExtensionContainer { {COUNTValueExtended-ExtIEs} } OPTIONAL,


...

}

COUNTValueExtended-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

COUNTvaluePDCP-SNlength18 ::= SEQUENCE {


pDCP-SNlength18


PDCP-SNlength18,


hFNforPDCP-SNlength18
HFNforPDCP-SNlength18,


iE-Extensions


ProtocolExtensionContainer { {COUNTvaluePDCP-SNlength18-ExtIEs} } OPTIONAL,


...

}

COUNTvaluePDCP-SNlength18-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CoverageModificationList ::= SEQUENCE (SIZE (1..maxCellineNB)) OF CoverageModification-Item

CoverageModification-Item ::= SEQUENCE {


eCGI






ECGI,


coverageState




INTEGER (0..15, ...),


cellDeploymentStatusIndicator
CellDeploymentStatusIndicator


OPTIONAL,


cellReplacingInfo



CellReplacingInfo





OPTIONAL,

-- Included in case the Cell Deployment Status Indicator IE is present


...

}

CPTransportLayerInformation

::= CHOICE {


endpointIPAddress





TransportLayerAddress,


endpointIPAddressAndPort




TransportLayerAddressAndPort,


...

}
CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode




OPTIONAL,


triggeringMessage



TriggeringMessage



OPTIONAL,


procedureCriticality


Criticality





OPTIONAL,


iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} }
OPTIONAL,


...

}

CriticalityDiagnostics-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF


SEQUENCE {



iECriticality


Criticality,



iE-ID




ProtocolIE-ID,



typeOfError



TypeOfError,



iE-Extensions


ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,



...

}

CriticalityDiagnostics-IE-List-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CRNTI ::= BIT STRING (SIZE (16))
CSGMembershipStatus ::= ENUMERATED { 


member,


not-member

}

CSG-Id ::= BIT STRING (SIZE (27))

CSIReportList ::= SEQUENCE (SIZE(1..maxUEReport)) OF


SEQUENCE {



uEID






UEID,



cSIReportPerCSIProcess


CSIReportPerCSIProcess, 



iE-Extensions




ProtocolExtensionContainer { {CSIReportList-ExtIEs} } OPTIONAL,



...


}

CSIReportList-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CSIReportPerCSIProcess ::= SEQUENCE (SIZE(1.. maxCSIProcess)) OF


SEQUENCE {



cSIProcessConfigurationIndex
INTEGER (1..7, ...),



cSIReportPerCSIProcessItem

CSIReportPerCSIProcessItem, 



iE-Extensions




ProtocolExtensionContainer { {CSIReportPerCSIProcess-ExtIEs} } OPTIONAL,



...


}

CSIReportPerCSIProcess-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CSIReportPerCSIProcessItem ::= SEQUENCE (SIZE(1.. maxCSIReport)) OF


SEQUENCE {



rI







INTEGER (1..8, ...),



widebandCQI





WidebandCQI, 



subbandSize





SubbandSize,



subbandCQIList




SubbandCQIList
OPTIONAL,



iE-Extensions




ProtocolExtensionContainer { {CSIReportPerCSIProcessItem-ExtIEs} } OPTIONAL,



...


}

CSIReportPerCSIProcessItem-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CyclicPrefixDL ::= ENUMERATED { 


normal,


extended,


...

}

CyclicPrefixUL ::= ENUMERATED { 


normal,


extended,


...

}

CHOtrigger ::= ENUMERATED {


cho-initiation,


cho-replace,


...

}

CHOinformation-REQ ::= SEQUENCE {


cho-trigger





CHOtrigger,


new-eNB-UE-X2AP-ID



UE-X2AP-ID










OPTIONAL



-- This IE shall be present if the cho-trigger IE is present and set to "CHO-replace" --,


new-eNB-UE-X2AP-ID-Extension
UE-X2AP-ID-Extension







OPTIONAL,


cHO-EstimatedArrivalProbability
CHO-Probability









OPTIONAL,

iE-Extensions



ProtocolExtensionContainer { { CHOinformation-REQ-ExtIEs} }
OPTIONAL,


...

}

CHOinformation-REQ-ExtIEs X2AP-PROTOCOL-EXTENSION ::={


...

}
CHOinformation-ACK ::= SEQUENCE {


requestedTargetCellID


ECGI,


maxCHOpreparations



MaxCHOpreparations










OPTIONAL,

bufferSizefordatafwd


BufferSizefordatafwd





OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { { CHOinformation-ACK-ExtIEs} }
OPTIONAL,


...

}

CHOinformation-ACK-ExtIEs X2AP-PROTOCOL-EXTENSION ::={


...

}
CandidateCellsToBeCancelledList ::= SEQUENCE (SIZE (1..maxnoofCellsinCHO)) OF ECGI
CHO-Probability ::= INTEGER (1..100)

