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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 38.423
9.1.1.2
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.

Direction: target NG-RAN node ( source NG-RAN node.

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,

or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List

9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	DAPS Reponse Information 
	O
	
	9.2.1.EE
	
	YES
	reject

	Conditional Handover Information
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	
	

	>Maximum Number of CHO Preparations
	O
	
	9.2.3.FF
	
	
	

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


Editor’s note: FFS whether the DAPS response is per DRB?
----------------unchanged part skipped-------------------------------------

9.3.5
Information Element definitions

----------------unchanged part skipped-------------------------------------
-- B

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

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


broadcastPLMNs




BroadcastEUTRAPLMNs,


tac







TAC,


e-utraCI





E-UTRA-Cell-Identity,

ranac






RANAC OPTIONAL, 

iE-Extension




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


...

}

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


...

}

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

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


broadcastPLMNs




BroadcastPLMNs,


tac







TAC,


nr-CI






NR-Cell-Identity,

ranac






RANAC OPTIONAL, 

iE-Extension




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


...

}

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


...

}

BitRate
::= INTEGER (0..4000000000000,...)

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

BroadcastEUTRAPLMNs ::= SEQUENCE (SIZE(1..maxnoofEUTRABPLMNs)) OF PLMN-Identity

BroadcastPLMNinTAISupport-Item ::= SEQUENCE {


plmn-id






PLMN-Identity,


tAISliceSupport-List


SliceSupport-List,


iE-Extension




ProtocolExtensionContainer { {BroadcastPLMNinTAISupport-Item-ExtIEs} } OPTIONAL,


...

}

BroadcastPLMNinTAISupport-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

BufferSizefordatafwd ::= INTEGER (1..1000000,...)

-- C

Cause ::= CHOICE {


radioNetwork

CauseRadioNetworkLayer,


transport


CauseTransportLayer,


protocol


CauseProtocol,


misc



CauseMisc,


choice-extension
ProtocolIE-Single-Container { {Cause-ExtIEs} }

}

Cause-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

CauseRadioNetworkLayer ::= ENUMERATED {


cell-not-available,


handover-desirable-for-radio-reasons,


handover-target-not-allowed,


invalid-AMF-Set-ID,


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


partial-handover,


reduce-load-in-serving-cell,


resource-optimisation-handover,


time-critical-handover,


tXnRELOCoverall-expiry,


tTXnRELOCprep-expiry,


unknown-GUAMI-ID,


unknown-local-NG-RAN-node-UE-XnAP-ID,


inconsistent-remote-NG-RAN-node-UE-XnAP-ID,


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


protection-algorithms-not-supported,


multiple-PDU-session-ID-instances,


unknown-PDU-session-ID,


unknown-QoS-Flow-ID,


multiple-QoS-Flow-ID-instances,


switch-off-ongoing,


not-supported-5QI-value,


tXnDCoverall-expiry,


tXnDCprep-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,


up-integrity-protection-not-possible,


up-confidentiality-protection-not-possible,


resources-not-available-for-the-slice-s,


ue-max-IP-data-rate-reason,


cP-integrity-protection-failure,


uP-integrity-protection-failure,


slice-not-supported-by-NG-RAN,

mN-Mobility,


sN-Mobility,


count-reaches-max-value,


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


pDCP-Overload,


drb-id-not-available,


unspecified,


...,


ue-context-id-not-known,


non-relocation-of-context

}

CauseTransportLayer ::= ENUMERATED {


transport-resource-unavailable,

unspecified,


...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


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


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


semantic-error,


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


unspecified,


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,


o-and-M-intervention,


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

unspecified,


...

}

CellAssistanceInfo-NR
::= CHOICE {


limitedNR-List



SEQUENCE (SIZE(1..maxnoofCellsinNG-RANnode)) OF NR-CGI,


full-List




ENUMERATED {all-served-cells-NR, ...},


choice-extension


ProtocolIE-Single-Container { {CellAssistanceInfo-NR-ExtIEs} }

}

CellAssistanceInfo-NR-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

CellAndCapacityAssistanceInfo-NR
::= SEQUENCE {


maximumCellListSize




MaximumCellListSize







OPTIONAL,


cellAssistanceInfo-NR

CellAssistanceInfo-NR 



OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { CellAndCapacityAssistanceInfo-NR-ExtIEs} }
OPTIONAL,


...

}

CellAndCapacityAssistanceInfo-NR-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

CellAndCapacityAssistanceInfo-EUTRA
::= SEQUENCE {


maximumCellListSize




MaximumCellListSize







OPTIONAL,


cellAssistanceInfo-EUTRA


CellAssistanceInfo-EUTRA 



OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { CellAndCapacityAssistanceInfo-EUTRA-ExtIEs} }
OPTIONAL,


...

}

CellAndCapacityAssistanceInfo-EUTRA-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

CellAssistanceInfo-EUTRA
::= CHOICE {


limitedEUTRA-List


SEQUENCE (SIZE(1..maxnoofCellsinNG-RANnode)) OF E-UTRA-CGI,


full-List




ENUMERATED {all-served-cells-NR, ...},


choice-extension


ProtocolIE-Single-Container { {CellAssistanceInfo-EUTRA-ExtIEs} }

}

CellAssistanceInfo-EUTRA-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

CellGroupID ::= INTEGER (0..maxnoofSCellGroups)

CHOtrigger ::= ENUMERATED {


cho-initiation,


cho-replace,


...

}

CHOinformation-Req ::= SEQUENCE {


cho-trigger





CHOtrigger,


targetNG-RANnodeUEXnAPID

NG-RANnodeUEXnAPID









OPTIONAL



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

cHO-EstimatedArrivalProbability
CHO-Probability










OPTIONAL,

iE-Extensions




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


...

}

CHOinformation-Req-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}
CHOinformation-Ack ::= SEQUENCE {


requestedTargetCellGlobalID

Target-CGI,


maxCHOoperations



MaxCHOpreparations










OPTIONAL,

bufferSizefordatafwd


BufferSizefordatafwd





OPTIONAL,

iE-Extensions




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


...

}

CHOinformation-Ack-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}
CHO-Probability ::= INTEGER (1..100)

Connectivity-Support

::= SEQUENCE {


eNDC-Support


ENUMERATED {supported, not-supported, ...},


iE-Extensions


ProtocolExtensionContainer { {Connectivity-Support-ExtIEs} }
OPTIONAL,


...

}

Connectivity-Support-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...
}
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