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1. Introduction
In RAN3#107bis -e meeting, S1/NG based DAPS handover was discussed and achieved the following agreements [1]:
Align with Xn/X2 on whether DAPS Response Information per DRB or one shot and related TP may be provided in next meeting
Define 2 new class-2 messages for COUNT value transfer
Reuse the HO Notify and add new indicator for target node to AMF/MME
Liaise SA2/CT4 about S1/NG DAPS HO

And, the left issues are as below:
FFS on whether the COUNT of DL Discarding is included in the S1/NG Early Status Transfer

In this paper, we would further discuss the left issues for DAPS HO. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Based on analysis for X2/Xn based DAPS HO [2], we have the proposals that:
“Proposal 1: The per E-RAB/DRB DAPS Request Information IE should be included in the E-RABs To Be Setup List / DRB to QoS Flow Mapping List IE.
Proposal 3: The per E-RAB/DRB DAPS Response Information IE should be included in the E-RABs Admitted List / Data Forwarding Info from target NG-RAN node IE.
Proposal 4: The per E-RAB/ DRB DAPS response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the DAPS Response Information IE within the HANDOVER REQUEST ACK message.”
To align with X2/Xn based DAPS HO, we have the following proposals for S1/NG based DAPS handover:
Proposal 1: The per E-RAB/DRB DAPS Information IE should be included in the E-RABs Information List / DRB to QoS Flow Mapping List IE.
Proposal 2: The per E-RAB/DRB DAPS Response Information IE should be included in the E-RABs Admitted List / E-RABs Subject to Forwarding List / Data Forwarding Response DRB List IE.
Proposal 3: The per E-RAB/ DRB DAPS response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the DAPS Response Information IE.
In last RAN3 meeting, UPLINK RAN EARLY STATUS TRANSFER and DOWNLINK RAN EARLY STATUS TRANSFER are introduced to transfer the COUNT value related to the forwarded downlink SDUs during NG DAPS Handover. Similar as X2/Xn based DAPS HO, the first DL COUNT for the first forwarded PDCP SDU by the source node or the DL Discarding COUNT for which the target node should discard forwarded DL SDUs, i.e. the COUNT of DL Discarding should be included in the S1/NG Early Status Transfer Transparent Container IE. 
Proposal 4:  The COUNT of DL Discarding should be included in the S1/NG Early Status Transfer Transparent Container IE.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
This paper mainly discusses about S1/NG based DAPS handover and proposes:
Proposal 1: The per E-RAB/DRB DAPS Information IE should be included in the E-RABs Information List / DRB to QoS Flow Mapping List IE.
Proposal 2: The per E-RAB/DRB DAPS Response Information IE should be included in the E-RABs Admitted List / E-RABs Subject to Forwarding List / Data Forwarding Response DRB List IE.
Proposal 3: The per E-RAB/ DRB DAPS response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the DAPS Response Information IE.
Proposal 4:  The COUNT of DL Discarding should be included in the S1/NG Early Status Transfer Transparent Container IE.
The TPs for the BLCRs are provided in annex and reference.
5. Reference
[1] Chairman notes, “Draft Report of 3GPP TSG RAN WG3 meeting #107bis-e”.
[2] R3-203509	(TP for LTE_feMob-Core BL CR for TS 36.413): Left issues for S1/NG DAPS handover
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9.3.1.30	Target NG-RAN Node to Source NG-RAN Node Transparent Container
This IE is produced by the target NG-RAN node and is transmitted to the source NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the target NG-RAN node to the external relocation source.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverCommand message as defined in TS 38.331 [18] if the target is a gNB.
Includes the RRC HandoverCommand message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	
	
	
	
	
	
	



/////////////////////////////////////////////////////////////// unchange skipped /////////////////////////////////////////////////////////////////////

[bookmark: _Toc29503469][bookmark: _Toc20955198]9.3.1.34	DRBs to QoS Flows Mapping List
This IE contains a list of DRBs containing information about the mapped QoS flows.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs to QoS Flows Mapping Item
	
	1..<maxnoofDRBs>
	
	
	
	

	>DRB ID
	M
	
	9.3.1.53
	
	
	

	>Associated QoS Flow List
	M
	
	9.3.1.99
	Contains information of the QoS flows mapped to the DRB
	
	

	>DAPS Information
	O
	
	9.3.1.x
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32.




/////////////////////////////////////////////////////////////unchange skipped/////////////////////////////////////////////////////////////////////

[bookmark: _Toc36555031][bookmark: _Toc36553304][bookmark: _Toc29504858][bookmark: _Toc29504274][bookmark: _Toc29503690][bookmark: _Toc20955241]9.3.1.77	Data Forwarding Response DRB List
This IE indicates data forwarding related information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Forwarding Response DRB Item
	
	1..<maxnoofDRBs>
	
	

	>DRB ID
	M
	
	9.3.1.53
	

	>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	

	>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	

	>DAPS Response Information
	O
	
	9.3.1.y
	



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32.



/////////////////////////////////////////////////////////////unchange skipped/////////////////////////////////////////////////////////////////////
9.3.1.y	DAPS Response Information
The DAPS Response Indicator IE indicates that the response to a requested DAPS Handover..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DAPS Response Indicator
	M
	
	ENUMERATED (DAPS HO accepted, fallback to legacy HO, …)
	Indicates if the DAPS Handover is accepted






/////////////////////////////////////////////////////////////unchange skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20953736][bookmark: _Toc29390265]9.3.1.z	Early Status Transfer Transparent Container
The Early Status Transfer Transparent Container IE is an information element that is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. This IE is used for the NG DAPS handover case.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Procedure Stage
	M
	
	
	
	YES
	reject

	>First DL COUNT
	
	
	
	
	
	

	>>DRBs Subject To Early Forwarding Transfer List
	M
	1
	
	
	EACH
	ignore

	>>>DRBs Subject To Early Forwarding Transfer Item
	
	1 .. <maxnoofDRBs>
	
	
	
	

	>>>>DRB ID
	M
	
	9.3.1.53
	
	–
	

	>>>>CHOICE First DL COUNT
	M
	
	
	
	–
	

	>>>>>12 bits
	
	
	
	
	
	

	>>>>>> FIRST DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.3.1.109
	PDCP-SN and Hyper frame number of the first DL SDU that the source NG-RAN node forwards to the target NG-RAN node in case of 12 bit long PDCP-SN
	–
	

	>>>>>18 bits
	
	
	
	
	
	

	>>>>>> FIRST DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18
9.3.1.110
	PDCP-SN and Hyper frame number of the first DL SDU that the source NG-RAN node forwards to the target NG-RAN node in case of 18 bit long PDCP-SN
	–
	

	>DL Discarding
	
	
	
	
	
	

	>>DRBs Subject To DL Discarding List
	M
	1
	
	
	–
	

	>>>DRBs Subject To DL Discarding Item
	
	1 .. <maxnoofDRBs>
	
	
	
	

	>>>>DRB ID
	M
	
	9.3.1.53
	
	–
	

	>>>>CHOICE DL Discarding
	M
	
	
	
	–
	

	>>>>>12 bits
	
	
	
	
	
	

	>>>>>> DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.3.1.109
	PDCP-SN and Hyper frame number for which the target NG-RAN node should discard forwarded DL SDUs associated with lower values in case of 12 bit long PDCP-SN
	–
	

	>>>>>18 bits
	
	
	
	
	
	

	>>>>>> DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18
9.3.1.110
	PDCP-SN and Hyper frame number for which the target NG-RAN node should discard forwarded DL SDUs associated with lower values in case of 18 bit long PDCP-SN
	–
	




	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32.
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9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

/////////////////////////////////////////////////////////////unchange skipped/////////////////////////////////////////////////////////////////////
-- D

DataCodingScheme ::= BIT STRING (SIZE(8))

DataForwardingAccepted ::= ENUMERATED {
	data-forwarding-accepted,
	...
}

DataForwardingNotPossible ::= ENUMERATED {
	data-forwarding-not-possible,
	...
}

DataForwardingResponseDRBList ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DataForwardingResponseDRBItem

DataForwardingResponseDRBItem ::= SEQUENCE {
	dRB-ID								DRB-ID,
	dLForwardingUP-TNLInformation		UPTransportLayerInformation								OPTIONAL,
	uLForwardingUP-TNLInformation		UPTransportLayerInformation								OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer {{DataForwardingResponseDRBItem-ExtIEs}}		OPTIONAL,
	...
}

DataForwardingResponseDRBItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-DAPSResponseInfo		CRITICALITY reject		EXTENSION DAPSResponseInfo		PRESENCE optional  },
	...
}

/////////////////////////////////////////////////////////////unchange skipped/////////////////////////////////////////////////////////////////////
-- T

TAC ::= OCTET STRING (SIZE(3))

TAI ::= SEQUENCE {
	pLMNIdentity		PLMNIdentity,
	tAC					TAC,
	iE-Extensions		ProtocolExtensionContainer { {TAI-ExtIEs} } OPTIONAL,
	...
}

TAI-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAIBroadcastEUTRA ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAIBroadcastEUTRA-Item

TAIBroadcastEUTRA-Item ::= SEQUENCE {
	tAI								TAI,
	completedCellsInTAI-EUTRA		CompletedCellsInTAI-EUTRA,
	iE-Extensions		ProtocolExtensionContainer { {TAIBroadcastEUTRA-Item-ExtIEs} } OPTIONAL,
	...
}

TAIBroadcastEUTRA-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAIBroadcastNR ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAIBroadcastNR-Item

TAIBroadcastNR-Item ::= SEQUENCE {
	tAI							TAI,
	completedCellsInTAI-NR		CompletedCellsInTAI-NR,
	iE-Extensions		ProtocolExtensionContainer { {TAIBroadcastNR-Item-ExtIEs} } OPTIONAL,
	...
}

TAIBroadcastNR-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAICancelledEUTRA ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAICancelledEUTRA-Item

TAICancelledEUTRA-Item ::= SEQUENCE {
	tAI								TAI,
	cancelledCellsInTAI-EUTRA		CancelledCellsInTAI-EUTRA,
	iE-Extensions		ProtocolExtensionContainer { {TAICancelledEUTRA-Item-ExtIEs} } OPTIONAL,
	...
}

TAICancelledEUTRA-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAICancelledNR ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAICancelledNR-Item

TAICancelledNR-Item ::= SEQUENCE {
	tAI							TAI,
	cancelledCellsInTAI-NR		CancelledCellsInTAI-NR,
	iE-Extensions		ProtocolExtensionContainer { {TAICancelledNR-Item-ExtIEs} } OPTIONAL,
	...
}

TAICancelledNR-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAIListForInactive ::= SEQUENCE (SIZE(1..maxnoofTAIforInactive)) OF TAIListForInactiveItem

TAIListForInactiveItem ::= SEQUENCE {
	tAI					TAI,
	iE-Extensions		ProtocolExtensionContainer { {TAIListForInactiveItem-ExtIEs} } OPTIONAL,
	...
}

TAIListForInactiveItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAIListForPaging ::= SEQUENCE (SIZE(1..maxnoofTAIforPaging)) OF TAIListForPagingItem

TAIListForPagingItem ::= SEQUENCE {
	tAI					TAI,
	iE-Extensions		ProtocolExtensionContainer { {TAIListForPagingItem-ExtIEs} } OPTIONAL,
	...
}

TAIListForPagingItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TAIListForRestart ::= SEQUENCE (SIZE(1..maxnoofTAIforRestart)) OF TAI

TAIListForWarning ::= SEQUENCE (SIZE(1..maxnoofTAIforWarning)) OF TAI

TargeteNB-ID ::= SEQUENCE {
	globalENB-ID		GlobalNgENB-ID,
	selected-EPS-TAI	EPS-TAI,
	iE-Extensions		ProtocolExtensionContainer { {TargeteNB-ID-ExtIEs} } OPTIONAL,
	...
}

TargeteNB-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

TargetID ::= CHOICE {
	targetRANNodeID		TargetRANNodeID,
	targeteNB-ID		TargeteNB-ID,
	choice-Extensions		ProtocolIE-SingleContainer { {TargetID-ExtIEs} }
}

TargetID-ExtIEs NGAP-PROTOCOL-IES ::= {
	{ID id-TargetRNC-ID		CRITICALITY reject	TYPE TargetRNC-ID PRESENCE mandatory },
	...
}

TargetNGRANNode-ToSourceNGRANNode-TransparentContainer ::= SEQUENCE {
	rRCContainer		RRCContainer,
	iE-Extensions		ProtocolExtensionContainer { {TargetNGRANNode-ToSourceNGRANNode-TransparentContainer-ExtIEs} } OPTIONAL,
	...
}

TargetNGRANNode-ToSourceNGRANNode-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	
	...
}

/////////////////////////////////////////////////////////////unchange skipped/////////////////////////////////////////////////////////////////////

	End of second changes



