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1. Introduction

In last RAN3 meeting, there are some discussions on PDU session split and CR for UPF initiate PDU session split is agreed. However, in current handover procedure, it is still not supported for target MN deciding to split the PDU session even UPF has already provided the additional TNL address. In this contribution, we make analysis and give our proposals on how to support PDU session split during handover procedure.
2. Discussion
Inter-MN handover with SN change is supported for MR-DC. In case source MN decides to split the PDU session between MN and SN, the target MN may also decide to split the PDU session. To support this feature, the following information should be provided between source MN and target MN on Xn AP
1) In Handover Request message, in the PDU Session Resources To Be Setup List IE, source MN should provide additional UL NG-U UP TNL Information at UPF.
2) To support direct data forwarding between source MN/SN and target SN, in Handover Request ACK message, target MN should provide additional PDU Session level DL data forwarding UP TNL Information  which corresponding to the data forwarding address allocated by target SN in Data Forwarding Info from target NG-RAN node IE.

At the same time, NGAP should also be updated as follows:

3) In Path Switch Request/Acknowledge message, additional DL NG-U UP TNL Information should be introduced in Path Switch Request Transfer IE and also additional UL NG-U UP TNL Information should be introduced in Path Switch Acknowledge Transfer IE. Since NG-RAN node would inform SMF the accepted flow list associated with corresponding NG-U UP TNL address, the current QoS flow accepted list IE could be removed.
3. Conclusion

Proposal: It is proposed to update the XnAP and NGAP to support PDU session split during inter-MN handover with SN change procedure.

We provide the corresponding TP for XnAP and NGAP. TP for XnAP is in the Annex and TP for NGAP is in R3-186549
4. TP for 38.423
9.2.1.1
PDU Session Resources To Be Setup List

This IE contains PDU session resource related information used at UE context transfer between NG-RAN nodes.

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

	PDU Session Resources To Be Setup List
	
	1
	
	
	–
	

	>PDU Session Resources To Be Setup Item
	
	1 .. <maxnoof PDU sessions >
	
	
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>S-NSSAI
	M
	
	9.2.3.21
	
	–
	

	>>PDU Session Resource Aggregate Maximum Bitrate
	M
	
	9.2.3.69
	This IE shall be present when at least one non-GBR QoS Flows are been setup.
	–
	

	>>UL NG-U UP TNL Information at UPF 
	M
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	>>Additional UL NG-U UP TNL Information at UPF
	O
	
	Additional UP Transport Layer Information 9.2.3.30
	Additional UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	
	

	>>Security Indication
	O
	
	9.2.3.52
	 
	–
	

	>>PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	>>QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>>>QoS Flows To Be Setup Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>DL data Forwarding
	O
	
	9.2.3.34
	
	–
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	
	–
	

	>>>>E-RAB ID
	O
	
	INTEGER (0..15, …)
	
	–
	

	>>Source DRB to QoS Flow Mapping List
	O
	
	DRB to QoS Flow Mapping List

9.2.1.15
	
	–
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


9.2.1.16
Data Forwarding Info from target NG-RAN node

This IE contains TNL information for the establishment of data forwarding tunnels towards the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.X
	To forward NG-U DL data to the target MN node/target node for which no PDCP SN has been assigned yet.
	–
	

	Additional PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.X
	To forward NG-U DL data to the target SN node for which no PDCP SN has been assigned yet.
	
	

	Data Forwarding Response DRB List
	
	0..1
	
	
	–
	

	>Data Forwarding Response DRB Item
	
	1..<maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	
	–
	

	>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs. Value is 32.


9.2.3.X QoS Flow per TNL Information
This IE indicates UP Transport layer information and the list of QoS flows associated with this UP TNL endpoint.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UP Transport Layer Information
	M
	
	9.2.3.30
	

	Associated QoS Flow List
	M
	
	9.2.3.Y
	


4.1.1.1 9.2.3.Y Associated QoS Flow List
This IE indicates the list of QoS flows associated with e.g. a UP TNL endpoint.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Associated QoS Flow Item
	
	1..<maxnoofQoSFlows>
	
	

	>QoS Flow Indicator
	M
	
	9.2.3.10
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


9.4.5
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

-- A

AssociatedQosFlowList ::= SEQUENCE (SIZE(1..maxnoofQosFlows)) OF AssociatedQosFlowItem
AssociatedQosFlowItem ::= SEQUENCE {


qosFlowIndicator



QosFlowIndicator,

iE-Extensions

ProtocolExtensionContainer { {AssociatedQosFlowItem-ExtIEs} }
OPTIONAL,


...

}

AssociatedQosFlowItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

-- D

DataforwardingInfoperPDUSession-List ::= SEQUENCE (SIZE(1..maxnoofPDUSessions)) OF DataforwardingInfoperPDUSession-Item

DataforwardingInfoperPDUSession-Item ::= SEQUENCE {


pduSession-ID


PDUSession-ID,


dataForwardingInfoFromTargetNGRANnode

DataForwardingInfoFromTargetNGRANnode










OPTIONAL,


iE-Extension


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


...

}

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


...

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


pduSessionLevelDLDataForwardingInfo



QosFlowPerTNLInformation







OPTIONAL,


AdditionalpduSessionLevelDLDataForwardingInfo   QosFlowPerTNLInformation           OPTIONAL,
dataForwardingResponseDRBItemList



DataForwardingResponseDRBItemList





OPTIONAL,


iE-Extension

ProtocolExtensionContainer { {DataForwardingInfoFromTargetNGRANnode-ExtIEs} }
OPTIONAL,


...

}

DataForwardingInfoFromTargetNGRANnode-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

QosFlowPerTNLInformation ::= SEQUENCE {


uPTransportLayerInformation

UPTransportLayerInformation,


associatedQosFlowList


AssociatedQosFlowList,


iE-Extensions

ProtocolExtensionContainer { { QosFlowPerTNLInformation-ExtIEs} }
OPTIONAL,


...

}

QosFlowPerTNLInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

-- P

-- **************************************************************

--

-- PDU Session Resources To Be Setup List

--

-- **************************************************************

PDUSessionResourcesToBeSetup-List ::= SEQUENCE (SIZE(1..maxnoofPDUSessions)) OF PDUSessionResourcesToBeSetup-Item
PDUSessionResourcesToBeSetup-Item ::= SEQUENCE {


pduSessionId




PDUSession-ID,


s-NSSAI






S-NSSAI,

pduSessionAMBR




PDUSessionAggregateMaximumBitRate,

uL-NG-U-TNLatUPF



UPTransportLayerInformation,
    Additional-uL-NG-U-TNLatUPF     UPTransportLayerInformation  OPTIONAL,

securityIndication



SecurityIndication
















OPTIONAL,


pduSessionType




PDUSessionType,


qosFlowsToBeSetup-List


QoSFlowsToBeSetup-List,


sourceDRBtoQoSFlowMapping

DRBToQoSFlowMapping-List














OPTIONAL,


iE-Extensions




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


...

}

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


...

}
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