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1. Introduction

RAN2 agreed that RLC mode reconfiguration can only be supported by DRB release/addition (including RLC bearer release) or full configuration [1]. In paper [2], we discussed the RAN3 spec impact to EN-DC introduced by RLC mode change. And In paper [3], the corresponding CR to 36.423 is provided. 

In this paper, we suggest the same changes are also applied to TS 38.423 for MR-DC with 5GC and NR-NR DC. The corresponding TP is provided in the Annex.

2. Discussion
As discussed in [2], the following procedures should be enhanced to include RLC mode information to enable RLC mode change.

1: RLC mode information should be exchanged during SN modification procedure to enable RLC mode reconfiguration.

2: MN should provide RLC mode information to SN during SN addition procedure and SN modification procedure triggered by MN for MCG to SCG bearer type change. This modification is reflected in another paper for DRB level offloading [4].

3: SN should provide RLC mode information to MN during the SN release procedure or SN modification procedure trigged by SN for SCG to MCG bearer type change.
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Annex

	1st change


9.2.1.11
PDU Session Resource Modification Info – MN terminated

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.

This IE contains information related to PDU session resource for an M-NG-RAN node initiated request to modify DRBs configured with an MN terminated bearer option.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	DRBs To Be Setup List
	
	0..1
	
	
	–
	

	>DRBS to Be Setup Item
	
	1 .. <maxnoof DRBs>
	
	
	–
	

	>>DRB-ID
	M
	
	9.2.3.33
	
	–
	

	>>MN UL PDCP UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>RLC Mode
	
	
	9.2.3.28
	
	–
	

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

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>secondary MN UL PDCP UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>Duplication Activation
	O
	
	9.2.3.71
	Information on the initial state of UL PDCP duplication
	–
	

	>>QoS Flows Mapped to DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

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

	DRBs To Be Modified List
	
	0..1
	
	
	–
	

	>DRBS to Be Modified Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>MN UL PDCP UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>DRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>PDCP SN Length
	O
	
	9.2.3.63
	Indicates the PDCP SN length of the DRB.
	–
	

	>>secondary MN UL PDCP UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of PDCP duplication.
	–
	

	>>RLC Mode
	
	
	9.2.3.28
	
	–
	

	>>QoS Flows Mapped To DRB List
	
	0..1
	
	Overwriting the existing QoS Flow List
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoof QoS Flows>
	
	
	–
	

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	DRBs To Be Released List
	O
	
	DRB List with Cause

9.2.1.28
	
	–
	


	Range bound
	Explanation

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

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


	2nd change


9.2.1.20
PDU Session Modification Required Info – SN terminated

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.

This IE contains PDU session resource information of an S-NG-RAN node initiated modification request of DRBs configured with an SN terminated bearer option.

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

	DL NG-U UP TNL Information at NG-RAN
	O
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of the NG-U transport bearer. For delivery of DL PDUs.
	–
	

	QoS Flows To Be Released List
	O
	
	QoS Flow List with Cause

9.2.1.4
	
	–
	

	Data Forwarding Request List
	O
	
	9.2.1.17
	
	–
	

	DRBs To Be Setup List
	
	0..1
	
	
	–
	

	>DRBS to Be Setup Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>UL Xn-U UP TNL Information at SN
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

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

	>>RLC Mode
	O
	
	9.2.3.28
	
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

	>>>QoS Flows Mapped To DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	DRBs To Be Modified List
	
	0..1
	
	
	–
	

	>DRBS to Be Modified Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>UL Xn-U UP TNL Information at SN
	O
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	–
	

	>>DRB QoS
	O
	
	QoS Flow Level QoS Parameters
9.2.3.5
	
	–
	

	>>RLC Mode
	O
	
	9.2.3.28
	
	–
	

	>>QoS Flows Mapped to DRB List
	
	0..1
	
	Overwriting the existing QoS Flow List
	-
	

	>>>QoS Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	–
	

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	–
	

	DRBs To Be Released List
	O
	0..1
	DRB List with cause

9.2.1.28
	
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Range bound
	Explanation

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

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64.


	3rd change


9.1.2.17
S-NODE RELEASE REQUIRED

This message is sent by the S-NG-RAN node to request the release of all resources for a specific UE at the S-NG-RAN node.

Direction: S-NG-RAN node ( M-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

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU sessions To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU sessions to be released List – SN terminated
	O
	
	PDU session List with data forwarding request info
9.2.1.24
	
	–
	

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	DRBs To Be Released List
	O
	0..1
	DRB List

9.2.1.29
	
	YES
	ignore


	4th change


9.2.1.28
DRB List with Cause

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.

This IE contains a list of DRBs, a cause may accompany each list element.

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

	DRB List with Cause
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>DRB ID
	M
	
	9.2.3.18
	
	–
	

	>Cause
	O
	
	9.2.3.2
	
	–
	

	>RLC Mode
	O
	
	9.2.3.28
	
	–
	


9.2.1.29
DRB List

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, the content of this section is FFS.

This IE contains a list of DRBs.

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

	DRB List
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>RLC Mode
	O
	
	9.2.3.28
	
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs. Value is 32.


	5th change


FROM XnAP-Containers


id-ActivatedServedCells,


id-ActivationIDforCellActivation,


id-AMF-Pool-Information,


id-AssistanceDataForRANPaging,


id-Cause,

id-DRB-List,

id-cellAssistanceInfo-NR,


id-ConfigurationUpdateInitiatingNodeChoice,


id-UEContextID,


id-CriticalityDiagnostics,


id-dataforwardingInfoperPDUSession,


id-DRBsSubjectToStatusTransfer-List,


id-ExpectedUEBehaviour,


id-GlobalNG-RAN-node-ID,


id-GUAMI,


id-indexToRatFrequSelectionPriority,


id-List-of-served-cells-E-UTRA,


id-List-of-served-cells-NR,


id-LocationReportingInformation,

id-MAC-I,


id-MaskedIMEISV,


id-MN-to-SN-Container,

id-MobilityRestrictionList,

id-M-NG-RANnodeUEXnAPID,


id-new-NG-RAN-Cell-Identity,


id-newNG-RANnodeUEXnAPID,


id-oldNG-RANnodeUEXnAPID,


id-OldtoNewNG-RANnodeResumeContainer,


id-PagingDRX,


id-PagingPriority,


id-PCellID,


id-PDUSessionResourcesActivityNotifyList,

id-PDUSessionResourcesAdmitted-List,


id-PDUSessionResourcesNotAdmitted-List,


id-PDUSessionResourcesNotifyList,


id-PDUSessionToBeAddedAddReq,


id-RANPagingArea,


id-requestedSplitSRB,


id-ResetRequestTypeInfo,

id-ResetResponseTypeInfo,


id-RespondingNodeTypeConfigUpdateAck,


id-RRCResumeCause,


id-selectedPLMN,

id-ServedCellsToActivate,


id-servedCellsToUpdate-E-UTRA,


id-ServedCellsToUpdateInitiatingNodeChoice,


id-servedCellsToUpdate-NR,


id-sourceNG-RANnodeUEXnAPID,


id-S-NG-RANnodeUEXnAPID,


id-TAISupport-list,


id-Target2SourceNG-RANnodeTranspContainer,


id-targetCellGlobalID,


id-targetNG-RANnodeUEXnAPID,


id-TimeToWait,


id-TraceActivation,


id-TraceActivation,


id-UEContextInfoHORequest,


id-UEContextInfoRetrUECtxtResp,


id-UEContextKeptIndicator,

id-UEContextRefAtSN-HORequest,


id-UEHistoryInformation,

id-UEIdentityIndexValue,


id-UERANPagingIdentity,


id-UESecurityCapabilities,

id-UserPlaneTrafficActivityReport,

id-XnRemovalThreshold,


id-PDUSessionAdmittedAddedAddReqAck,

id-PDUSessionNotAdmittedAddReqAck,

id-SN-to-MN-Container,

id-admittedSplitSRB,

id-RRCConfigIndication,


id-SplitSRB-RRCTransfer,

id-NRUEMeasurementReportRRCTransfer,


id-PDUSessionReleasedList-RelConf,


id-BearersSubjectToCounterCheck,


id-PDUSessionReleasedList-RelConf,


id-PDUSessionToBeReleasedList-RelRqd,


id-ResponseInfo-ReconfCompl,

id-initiatingNodeType-ResourceCoordRequest,

id-respondingNodeType-ResourceCoordResponse,


id-PDUSessionToBeReleased-RelReq,


id-PDUSession-SNChangeRequired-List,


id-PDUSession-SNChangeConfirm-List,


id-PDCPChangeIndication,


id-SCGConfigurationQuery,


id-UEContextInfo-SNModRequest,


id-requestedSplitSRBrelease,


id-PDUSessionAdmitted-SNModResponse,


id-PDUSessionNotAdmitted-SNModResponse,


id-admittedSplitSRB,


id-admittedSplitSRBrelease,


id-PDUSessionAdmittedModSNModConfirm,

id-PDUSessionReleasedSNModConfirm,


id-s-ng-RANnode-SecurityKey,


id-PDUSessionToBeModifiedSNModRequired,


id-S-NG-RANnodeUE-AMBR,


id-PDUSessionToBeReleasedSNModRequired,


id-target-S-NG-RANnodeID,


maxnoofBearerConfigs,


maxnoofCellsinNG-RANnode,


maxnoofDRBs,


maxnoofPDUSessions,


maxnoofQoSFlows

	6th change


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

--

-- S-NODE RELEASE REQUIRED

--

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

-- Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018.

SNodeReleaseRequired ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ SNodeReleaseRequired-IEs}},


...

}

SNodeReleaseRequired-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-M-NG-RANnodeUEXnAPID




CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-S-NG-RANnodeUEXnAPID




CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-PDUSessionToBeReleasedList-RelRqd
CRITICALITY ignore

TYPE PDUSessionToBeReleasedList-RelRqd
PRESENCE optional }|


{ ID id-Cause







CRITICALITY ignore

TYPE Cause











PRESENCE mandatory},


{ ID id-DRB-List       





CRITICALITY ignore

TYPE DRB-List





   PRESENCE optional },

...

}

PDUSessionToBeReleasedList-RelRqd ::= SEQUENCE {


pduSessionsToBeReleasedList-SNterminated

PDUSession-List-withDataForwardingRequest





OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { {PDUSessionToBeReleasedList-RelRqd-ExtIEs} }
OPTIONAL,


...

}

PDUSessionToBeReleasedList-RelRqd-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

	7th change


DRBsToBeModifiedList-Modification-MNterminated-Item ::= SEQUENCE {


drb-ID












DRB-ID,


mN-UL-PDCP-UP-TNLInfo








UPTransportLayerInformation

OPTIONAL,


dRB-QoS












QoSFlowLevelQoSParameters


OPTIONAL,

rLC-Mode





RLCMode






OPTIONAL,

pDCP-SNLength










PDCPSNLength





OPTIONAL,


secondary-MN-UL-PDCP-UP-TNLInfo





UPTransportLayerInformation

OPTIONAL,


qoSFlowsMappedtoDRB-Setup-MNterminated

QoSFlowsMappedtoDRB-Setup-MNterminated
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeModifiedList-Modification-MNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeModifiedList-Modification-MNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsToBeSetup-List-ModRqd-SNterminated-Item ::= SEQUENCE {


drb-ID










DRB-ID,


uL-Xn-U-TNLinfoatSN






UPTransportLayerInformation,


dRB-QoS










QoSFlowLevelQoSParameters,

rLC-Mode





RLCMode






OPTIONAL,

qoSFlowsMappedtoDRB-ModRqd-SNterminated

QoSFlowsSetupMappedtoDRB-ModRqd-SNterminated,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeSetup-List-ModRqd-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeSetup-List-ModRqd-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

	8th change


DRBsToBeModified-List-ModRqd-SNterminated-Item ::= SEQUENCE {


drb-ID










DRB-ID,


uL-Xn-U-TNLinfoatSN






UPTransportLayerInformation






OPTIONAL,


dRB-QoS










QoSFlowLevelQoSParameters





OPTIONAL,

rLC-Mode





RLCMode






OPTIONAL,

qoSFlowsMappedtoDRB-ModRqd-SNterminated

QoSFlowsModifiedMappedtoDRB-ModRqd-SNterminated

OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeModified-List-ModRqd-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeModified-List-ModRqd-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}
	9th change


DRB-List ::= SEQUENCE (SIZE (1..maxnoofDRBs)) OF DRB-List-Item
DRB-List-Item ::= SEQUENCE {

drb-id

DRB-ID,


rLC-Mode

RLCMode
OPTIONAL,

iE-Extension

ProtocolExtensionContainer { {DRB-List-Item-ExtIEs} }
OPTIONAL,


...

}

DRB-List-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRB-List-withCause ::= SEQUENCE (SIZE (1..maxnoofDRBs)) OF DRB-List-withCause-Item
DRB-List-withCause-Item ::= SEQUENCE {

drb-id

DRB-ID,


cause

Cause
OPTIONAL,

rLC-Mode

RLCMode
OPTIONAL,

iE-Extension

ProtocolExtensionContainer { {DRB-List-withCause-Item-ExtIEs} }
OPTIONAL,


...

}

DRB-List-withCause-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

	End of change


