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1. Introduction
In RAN3#107-e meeting, DAPS handover was discussed and achieved the following agreements [1]:
For DAPS indicator:
[bookmark: OLE_LINK155]The DAPS HO indicator is configured per E-RAB/DRB, and check RAN2’s discussion, if the indication is not included in the RRC container, it should be added into the handover request message over X2/Xn interface.
Add the DAPS indicator in the E-RABs To Be Setup Item IE for X2 interface.
Add the DAPS indicator per E-RAB/DRB into the Handover Required message and Handover Request message over S1/NG interface.
The DAPS HO indicator per E-RAB / DRB be separately included in Source eNB to Target eNB Transparent Container / Source NG-RAN Node to Target NG-RAN Node Transparent Container IE over S1/NG interface
Add the DAPS indicator per E-RAB in the E-RABs Information List over S1/NG interface
For DAPS fallback mechanism:
During X2/Xn based DAPS HO, if target cell does not support DAPS operations, the fallback mechanism should be allowed over X2/Xn interface.
Through the explicit IE over the X2/Xn interface, source cell obtains the fallback result from target cell.
Left to target node implementation to decide whether or not to fallback to legacy HO or reject the HO.
During S1/NG based DAPS HO, if target cell does not support DAPS operations, the fallback mechanism should be allowed over S1/NG interface
During S1/NG based DAPS HO, the fallback mechanism is similar to that of the X2/Xn interface
For HO Success:
[bookmark: OLE_LINK146]Introduce two new class 2 procedures to support the HO Success procedure similar to the X2/Xn interface.

And, the left issues are as below:
Further discuss which option should be applied to standardize the DAPS indicator per DRB for NR
Option 1:  Top-level indication + lists of DAPS DRB 
Option 2:  Be included in DRB to QoS Flow Mapping List
Option 3:  UE Context level indication + lists of DAPS DRB 
Further discuss which option should be applied in DAPS HO response message
Option 1：To carry more information in the DAPS HO response message, e.g, DAPS HO accepted, fallback to legacy HO
Option 2:  Only an indicator “DAPS HO accepted” is carried in the handover response message
Option 3：For DAPS HO, the response info per E-RAB / DRB should be considered
Further discuss the impact on E1 interface for DAPS HO.
Further discuss S1/NG DAPS HO Count.
To be continued on this basis...
In this paper, we would further discuss the left issues for DAPS HO. 
2. Discussion
Issue1: DAPS indicator in the HANDOVER REQUIRED and HANDOVER REQUEST message
For S1/NG based DAPS HO, it has agreed to add the DAPS indicator per E-RAB/DRB into the Handover Required message and Handover Request message over S1/NG interface. Therefore, the DAPS HO indicator per E-RAB / DRB is separately included in Source eNB to Target eNB Transparent Container / Source NG-RAN Node to Target NG-RAN Node Transparent Container IE over S1/NG interface. 
The potential three option3 are as below [2]:
Option 1:  Top-level indication + lists of DAPS DRB;
Option 2:  Be included in DRB to QoS Flow Mapping List;
Option 3:  UE Context level indication + lists of DAPS DRB;
Compared these options, Option 2 is simply and straight to indicate the per E-RAB/DRB indicator. Based on BLCR to TS38413 [3], Option 2 is used, i.e. the DAPS indicator per DRB is included in the DRBs to QoS Flows Mapping List IE, thus no change is needed. 
Proposal 1: The DAPS indicator per DRB could be included in the DRBs to QoS Flows Mapping List IE.
Issue 2: DAPS indicator in the BEARER CONTEXT SETUP REQUEST message
Considering CU-CP/CU-UP separation, the target gNB-CU-UP can take charge of admission control, e.g. determine whether DAPS HO request for any concerned DRB is accepted after receiving the BEARER CONTEXT SETUP REQUEST message which includes the per DRB DAPS indicator. 
Proposal 2: The per DRB DAPS HO indicator should be included in the BEARER CONTEXT SETUP REQUEST message. 
Issue 3: DAPS response information in the HANDOVER REQUEST ACK and HANDOVER COMMAND message
Based on the request message, the target node would perform admission control and generate the HANDOVER REQUEST ACK message. In last meeting, three options are shown as below [2]: 
Option 1：To carry more information in the DAPS HO response message, e.g, DAPS HO accepted, fallback to legacy HO
Option 2:  Only an indicator “DAPS HO accepted” is carried in the handover response message
Option 3：For DAPS HO, the response info per E-RAB / DRB should be considered
Firstly, we think admission control should be performed per E-RAB/ DRB, thus the response information should be per E-RAB/ DRB. Secondly, since fallback mechanism should be allowed when the target node does not support DAPS HO, the detailed response information, e.g, DAPS HO accepted or fallback to legacy HO considering NG based DAPS HO, or, DAPS HO accepted or fallback to legacy HO or falllback to rel14 MBB considering S1 based DAPS HO, should be included in the HANDOVER REQUEST ACK message. In this way, the source node can understand whether to keep data transmission with the UE after sending the DAPS HO command to the UE. For example, the source node would stop transmission for the concerned DRB after the DAPS HO command if the target node’s decision is fallback to legacy HO, if the target node’s decision is fallback to rel14 MBB or DAPS HO accepted, the source node would keep transmission for the concerned DRB. 
In general, it is better to combine Option1 with Option3. Based on BLCR to TS38413 [3], the DAPS Reponse Information IE can be used for this purpose.
Proposal 3: The per E-RAB/ DRB response information, e.g, DAPS HO accepted or fallback to legacy HO or fallback to rel14 MBB, should be included in the HANDOVER REQUEST ACK and HANDOVER COMMAND message.
Issue 4: DAPS response information in the BEARER CONTEXT SETUP RESPONSE message
Considering CU-CP/CU-UP separation, the target gNB-CU-UP can determine whether it accept the DAPS HO request or not, e.g. it may allow DAPS HO request or it may just allow legacy HO or it may reject DAPS HO request. And then the gNB-CU-UP would inform its decision to the gNB-CU-CP via the BEARER CONTEXT SETUP RESPONSE message, i.e. the per DRB response information, e.g. DAPS HO accepted or fallback to legacy HO, should be included in the BEARER CONTEXT SETUP RESPONSE message. 
Proposal 4: The DAPS HO response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the BEARER CONTEXT SETUP RESPONSE message.
Issue 5: HO success procedure
In X2/Xn based DAPS HO procedure, HO SUCCESS message is introduced to inform the source node that the UE has successfully accessed to the target node. Similarly, for S1/NG-based DAPS HO, we need to consider how to implement feature like the HO success procedure over X2/Xn interface. There are two potential options:
Option 1: Introduce new class2 procedure;
Option 2: Re-use HO notify procedure
To make little spec impact, re-using HO notify procedure to inform successful DAPS HO seems better since all the IEs in current HO NOTIFY message can also be applicable for successful DAPS HO procedure. 
[bookmark: OLE_LINK1]Proposal 5: To re-use HO notify procedure for DAPS HO success. 
3. Conclusion
This paper mainly discusses about S1/NG based DAPS handover and proposes:
Proposal 1: The DAPS indicator per DRB could be included in the DRBs to QoS Flows Mapping List IE.
Proposal 2: The per DRB DAPS HO indicator should be included in the BEARER CONTEXT SETUP REQUEST message. 
Proposal 3: The per E-RAB/ DRB response information, e.g, DAPS HO accepted or fallback to legacy HO or falllback to rel14 MBB, should be included in the HANDOVER REQUEST ACK and HANDOVER COMMAND message.
Proposal 4: The DAPS HO response information, e.g, DAPS HO accepted or fallback to legacy HO, should be included in the BEARER CONTEXT SETUP RESPONSE message.
Proposal 5: To re-use HO notify procedure for DAPS HO success. 
[bookmark: _GoBack]The TPs for the BLCRs are provided in annex and reference.
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[bookmark: OLE_LINK4][bookmark: _Toc36554664][bookmark: _Toc36552937][bookmark: _Toc29504491][bookmark: _Toc29503907][bookmark: _Toc29503323][bookmark: _Toc20954886]8.4.3	Handover Notification
[bookmark: _Toc36554665][bookmark: _Toc36552938][bookmark: _Toc29504492][bookmark: _Toc29503908][bookmark: _Toc29503324][bookmark: _Toc20954887]8.4.3.1	General
The purpose of the Handover Notification procedure is to indicate to the AMF that the UE has arrived to the target cell and the NG-based handover has been successfully completed.
[bookmark: _Toc36554666][bookmark: _Toc36552939][bookmark: _Toc29504493][bookmark: _Toc29503909][bookmark: _Toc29503325][bookmark: _Toc20954888]8.4.3.2	Successful Operation


Figure 8.4.3.2-1: Handover notification
The target NG-RAN node shall send the HANDOVER NOTIFY message to the AMF when the UE has been identified in the target cell and the NG-based handover has been successfully completed.
[bookmark: _Toc36554667][bookmark: _Toc36552940][bookmark: _Toc29504494][bookmark: _Toc29503910][bookmark: _Toc29503326][bookmark: _Toc20954889]8.4.3.3	Abnormal Conditions
Void.
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8.4.x	Handover Success
[bookmark: _Toc5691801]8.4.x.1	General
The Handover Success procedure is used during a DAPS Handover, to inform the source NG-RAN node that the UE has successfully accessed the target NG-RAN node.
The procedure uses UE-associated signalling.
[bookmark: _Toc5691802]8.4.x.2	Successful Operation




Figure 8.4.x.2-1: Handover Success, successful operation
The AMF initiates the procedure by sending the HANDOVER SUCCESS message to the source NG-RAN node.

8.4.x.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc5691804]8.4.x.4	Abnormal Conditions
If the HANDOVER SUCCESS message refers to a context that does not exist, the source NG-RAN node shall ignore the message.


	Next change



[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.





	Next change



[bookmark: OLE_LINK5]9.3.1.y	DAPS Response Information
The DAPS Response Indicator IE indicates that the per DRB response to a requested DAPS Handover.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DAPS Response Information List
	
	
	
	

	>DAPS Response Information Item
	
	1..<maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.3.1.53
	

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






	Next  change



9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

[bookmark: _Hlk512952190]	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-Cause,
	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-CommonNetworkInstance,
	id-DataForwardingNotPossible,
	id-DL-NGU-UP-TNLInformation,
	id-EndpointIPAddressAndPort,
	id-LastEUTRAN-PLMNIdentity,
	id-LocationReportingAdditionalInfo,
	id-MaximumIntegrityProtectedDataRate-DL,
	id-NetworkInstance,
	id-OldAssociatedQosFlowList-ULendmarkerexpected,
	id-PDUSessionAggregateMaximumBitRate,
	id-PDUSessionResourceFailedToSetupListCxtFail,
	id-PDUSessionResourceReleaseResponseTransfer,
	id-PDUSessionType,
	id-PSCellInformation,
	id-QosFlowAddOrModifyRequestList,
	id-QosFlowSetupRequestList,
	id-QosFlowToReleaseList,
	id-SCTP-TLAs,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,
	id-SecurityResult,
	id-S-NSSAI,
	id-TNLAssociationTransportLayerAddressNGRAN,
	id-UL-NGU-UP-TNLInformation,
	id-UL-NGU-UP-TNLModifyList,
	id-ULForwarding,
	id-ULForwardingUP-TNLInformation,
	id-DAPSInfo,
	id-DAPSResponseInformation-List,
	maxnoofAllowedAreas,
	maxnoofAllowedS-NSSAIs,
	maxnoofBPLMNs,
	maxnoofCellIDforWarning,
	maxnoofCellinAoI,
	maxnoofCellinEAI,
	maxnoofCellsingNB,
	maxnoofCellsinngeNB,
	maxnoofCellinTAI,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEmergencyAreaID,
	maxnoofEAIforRestart,
	maxnoofEPLMNs,
	maxnoofEPLMNsPlusOne,
	maxnoofE-RABs,
	maxnoofErrors,
	maxnoofForbTACs,
	maxnoofMultiConnectivity,
	maxnoofMultiConnectivityMinusOne,
	maxnoofNGConnectionsToReset,
	maxnoofPDUSessions,
	maxnoofPLMNs,
	maxnoofQosFlows,
	maxnoofRANNodeinAoI,
	maxnoofRecommendedCells,
	maxnoofRecommendedRANNodes,
	maxnoofAoI,
	maxnoofServedGUAMIs,
	maxnoofSliceItems,
	maxnoofTACs,
	maxnoofTAIforInactive,
	maxnoofTAIforPaging,
	maxnoofTAIforRestart,
	maxnoofTAIforWarning,
	maxnoofTAIinAoI,
	maxnoofTimePeriods,
	maxnoofTNLAssociations,
	maxnoofXnExtTLAs,
	maxnoofXnGTP-TLAs,
	maxnoofXnTLAs

FROM NGAP-Constants

///////////////////////////////////////////////////////////////////////unchange skiped /////////////////////////////////////////////////////////////////////

-- 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 ::= {
	...
}

DAPSInfo ::= SEQUENCE {
	DAPSIndicator				ENUMERATED {DAPS-HO-required, ...},
	iE-Extensions				ProtocolExtensionContainer { {DAPSInfo-ExtIEs} } OPTIONAL,
	...
}

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












DAPSResponseInformation-List	::= SEQUENCE (SIZE (1..maxnoofDRBs)) OF DAPSResponseInformation–Item

DAPSResponseInformation-Item	::= SEQUENCE {
	drbID						DRB-ID,
	dapsresponseindicator	ENUMERATED {dapshoaccepted, fallback-to-legacy-HO,...},
	iE-Extension				ProtocolExtensionContainer { { DAPSResponseInformation-Item-ExtIEs } }	OPTIONAL,
	...
}



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


///////////////////////////////////////////////////////////////////////unchange skiped /////////////////////////////////////////////////////////////////////

-- 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 ::= {
	...
}

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

TargetNGRANNode-ToSourceNGRANNode-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-DAPSResponseInformation-List						CRITICALITY reject	EXTENSION DAPSResponseInformation-List	PRESENCE optional},
	...
}


///////////////////////////////////////////////////////////////////////unchange skiped /////////////////////////////////////////////////////////////////////

-- U


/////////////////////////////////////////////////////////////// unchange skiped ////////////////////////////////////////////////////////////////////

	id-LastEUTRAN-PLMNIdentity								ProtocolIE-ID ::= 150
	id-MaximumIntegrityProtectedDataRate-DL					ProtocolIE-ID ::= 151
	id-AdditionalDLForwardingUPTNLInformation				ProtocolIE-ID ::= 152
	id-AdditionalDLUPTNLInformationForHOList				ProtocolIE-ID ::= 153
	id-AdditionalNGU-UP-TNLInformation						ProtocolIE-ID ::= 154
	id-AdditionalDLQosFlowPerTNLInformation					ProtocolIE-ID ::= 155
	id-SecurityResult										ProtocolIE-ID ::= 156
	id-ENDC-SONConfigurationTransferDL						ProtocolIE-ID ::= 157
	id-ENDC-SONConfigurationTransferUL						ProtocolIE-ID ::= 158
	id-OldAssociatedQosFlowList-ULendmarkerexpected			ProtocolIE-ID ::= 159
	id-CNTypeRestrictionsForEquivalent						ProtocolIE-ID ::= 160
	id-CNTypeRestrictionsForServing							ProtocolIE-ID ::= 161
	id-NewGUAMI												ProtocolIE-ID ::= 162
	id-ULForwarding											ProtocolIE-ID ::= 163
	id-ULForwardingUP-TNLInformation						ProtocolIE-ID ::= 164
	id-CNAssistedRANTuning									ProtocolIE-ID ::= 165
	id-CommonNetworkInstance								ProtocolIE-ID ::= 166
	id-NGRAN-TNLAssociationToRemoveList						ProtocolIE-ID ::= 167
	id-TNLAssociationTransportLayerAddressNGRAN				ProtocolIE-ID ::= 168
	id-EndpointIPAddressAndPort								ProtocolIE-ID ::= 169
	id-LocationReportingAdditionalInfo						ProtocolIE-ID ::= 170
	id-SourceToTarget-AMFInformationReroute					ProtocolIE-ID ::= 171
	id-AdditionalULForwardingUPTNLInformation				ProtocolIE-ID ::= 172
	id-SCTP-TLAs											ProtocolIE-ID ::= 173
	id-DAPSInfo												ProtocolIE-ID ::= XXX
	id-DAPSResponseInformation-List								ProtocolIE-ID ::= YYY

END



	End of fourth change
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