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1   Introduction
RAN2 has agreed that DRB level offloading is supported between MN and SN. However, in the current version of TS38.423 [1], this function is not captured. In this paper, we intend to discuss how to support DRB level offloading and give the corresponding TP to TS 38.423. 
2   Discussion

At RAN2 NR AH#2, the following agreements are made.

Agreements

1
At SN addition and at new PDU session establishment then MN makes the decision which QoS flows are moved SN
FFS Whether the SN can reject the movement of a QoS flow.

2
Irrespective of which node makes the decision of where a QoS flow is mapped (to MN or SN) then RAN2 will aim that the RRC signalling is the same.
1: The MN makes the decision to move ongoing/existing QoS flows to the SN (this agreement does not imply whether the QoS flow is moved by moving a single flow or by moving a whole bearer)

FFS Whether MN or SN takes the decision for flows being moved from SN to MN

2: The SN can reject the addition of a QoS flow, and inform the MN.

3: The DRB level offloading (i.e. offloading all QoS flows of a DRB) is supported between the MN and SN. 

FFS: The QoS flow level offloading between the MN and SN, and if supported then whether lossless handover can be supported.

4: The lossless handover user plane procedure could be reused for DRB level offloading, if mapping is maintained in the target node.
FFS: If the case where mapping is not maintained can support lossless handover

5: The SN is responsible for the DRB management (e.g., setup, modify, release) of SCG/SCG-split bearers, and the QoS flow -> DRB mapping at the SN

Therefore, the DRB information, including DRB ID, the QoS to DRB mapping, and QoS information, should be sent from MN to SN. And for lossless data transmission during DRB level offloading, the data forwarding should be enabled. Thus RAN2 agreed that the same data forwarding method should be reused for DRB level offloading.
At RAN2 #99 meeting, for intra-NR HO, the following agreements are made, i.e. for lossless HO, the source RAN node sends the QoS flow to DRB mapping to target RAN node, and then the target RAN node should use the same DRB configuration and QoS flows to DRB mapping during HO. 
The Source gNB should transfer the current QoS flow to DRB mapping applied in the UE to the target gNB during handover procedure
Then for DRB level offloading, SN should also use the same DRB configuration and QoS flows to DRB mapping received from MN. For the DRB (AM Mode) proposed to do data forwarding by MN, SN should send a DRB level tunnel information. Otherwise, SN could provide a PDU session level tunnel information for the DRBs (UM Mode) in a PDU session. 
We provide a TP in the Annex to enable DRB level offloading.
Proposal: Agree the TP in the Annex to support DRB level offloading.

3   Conclusion
In this paper, we discuss how to support DRB level offloading and give the corresponding TP for BL CR for TS 38.423.
Proposal: Agree the TP in the Annex to support DRB level offloading.

4   References
[1] TS 38.423, v15.1.0
Annex: Text Proposal to 38.423 BL CR
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.3.1
S-NG-RAN node Addition Preparation

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, all the text of section 8.3.1 is FFS.

8.3.1.1
General

The purpose of the S-NG-RAN node Addition Preparation procedure is to request the S-NG-RAN node to allocate resources for dual connectivity operation for a specific UE.
The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: S-NG-RAN node Addition Preparation, successful operation

The M-NG-RAN node initiates the procedure by sending the S-NODE ADDITION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE ADDITION REQUEST message, it shall start the timer TXnDCprep.

The allocation of resources according to the values of the Allocation and Retention Priority IE included in the PDU Session Level QoS Parameters IE shall follow the principles specified for the PDU Session Resource Setup procedure in TS 38.413 [5].
The S-NG-RAN node shall choose the ciphering algorithm based on the information in the UE Security Capabilities IE and locally configured priority list of AS encryption algorithms and apply the key indicated in the S-NG-RAN node Security Key IE as specified in TS 33.501 [28].

If the Additional QoS Flow Information IE is included in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall behave the same as the NG-RAN node in the PDU Session Resource Setup procedure, specified in TS 38.413 [5].

If the S-NODE ADDITION REQUEST message contains the Selected PLMN IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NODE ADDITION REQUEST message contains the Expected UE Behaviour IE, the S-NG-RAN node shall, if supported, store this information and may use it to optimize resource allocation.

If the S-NODE ADDITION REQUEST message contains the Mobility Restriction List IE, the S-NG-RAN node, if supported, shall store this information and use it to select an appropriate SCG.

If the S-NODE ADDITION REQUEST message contains the Index to RAT/Frequency Selection Priority IE, the S-NG-RAN node may use it for RRM purposes.

If the S-NG-RAN node is a gNB and the S-NODE ADDITION REQUEST message contains the PCell ID IE, the S-NG-RAN node shall search for the target NR cell among the NR neighbour cells of the PCell indicated, as specified in the TS 37.340 [8].
If the S-NODE ADDITION REQUEST message contains the S-NG-RAN node PDU Session Aggregate Maximum Bit Rate IE, the S-NG-RAN node may use it for RRM purposes.

The S-NG-RAN node shall report to the M-NG-RAN node, in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, the result for all the requested PDU session resources in the following way:

-
A list of PDU session resources which are successfully established shall be included in the PDU Session Resources Admitted To Be Added List IE.

-
A list of PDU session resources which failed to be established shall be included in the PDU Session Resources Not Admitted List IE.
Upon reception of the S-NODE ADDITION REQUEST ACKNOWLEDGE message the M-NG-RAN node shall stop the timer TXnDCprep.

The S-NG-RAN node may include for each bearer in the DRBs To Be Setup List IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message the PDCP SN Length IE to indicate the PDCP SN length for that DRB.
For each DRB for which the M-NG-RAN node proposes to offload to S-NG-RAN node, the M-NG-RAN node shall include the DRB ID IE and the mapped Qos Flows List IE within the DRBs To Be Setup List IE contained in the PDU Session Resource Setup Info – SN terminated IE in the S-NODE ADDITION REQUEST message. If the S-NG-RAN node admits the DRB, the S-NG-RAN node shall use the same DRB configuration and map the same QoS flows as the M-NG-RAN node. The S-NG-RAN node may include the DL Forwarding UP TNL Information IE within the DRBs Admitted to be Setup List IE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this DRB or include DL Forwarding UP TNL Information in the PDU Session Resource Setup Response Info – SN terminated IE as a PDU session level data forwarding tunnel.
If the S-NG-RAN node UE XnAP ID IE is contained in the S-NODE ADDITION REQUEST message, the S-NG-RAN node shall, if supported, store this information and use it as defined in TS 37.340 [8].

If the S-NODE ADDITION REQUEST message contains the PDCP SN Length IE, the S-NG-RAN node shall, if supported, store this information and use it as specified in the TS 37.340 [8].
If the S-NODE ADDITION REQUEST ACKNOWLEDGE message contains the RRC config indication IE, the M-NG-RAN node shall consider that the appropriate configuration (full or delta) is applied by the S-NG-RAN node, as specified in TS 37.340 [8].
Interactions with the S-NG-RAN node Reconfiguration Completion procedure:

If the S-NG-RAN node admits at least one PDU session resource, the S-NG-RAN node shall start the timer TXnDCoverall when sending the S-NODE ADDITION REQUEST ACKNOWLEDGE message to the M-NG-RAN node. The reception of the S-NODE RECONFIGURATION COMPLETE message shall stop the timer TXnDCoverall.
<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.3.3
M-NG-RAN node initiated S-NG-RAN node Modification Preparation

Editor’s Note: Dual Connectivity is not complete and is targeted for completion in December 2018, all the text of section 8.3.3 is FFS.

8.3.3.1
General

This procedure is used to enable an M-NG-RAN node to request an S-NG-RAN node to either modify the UE context at the S-NG-RAN node or to query the current SCG configuration for supporting delta signalling in M-NG-RAN node initiated S-NG-RAN node change, or to provide the S-RLF-related information to the S-NG-RAN node.

The procedure uses UE-associated signalling.

8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: M-NG-RAN node initiated S-NG-RAN node Modification Preparation, successful operation
The M-NG-RAN node initiates the procedure by sending the S-NODE MODIFICATION REQUEST message to the S-NG-RAN node.

When the M-NG-RAN node sends the S-NODE MODIFICATION REQUEST message, it shall start the timer TXnDCprep.

The S-NODE MODIFICATION REQUEST message may contain

-
within the UE Context Information IE;

-
PDU session resources to be added within the PDU Session Resources To Be Added Item IE;

-
PDU session resources to be modified within the PDU Session Resources To Be Modified Item IE;

-
PDU session resources to be released within the PDU Session Resources To Be Released Item IE;

-
the S-NG-RAN node Security Key IE;

-
the S-NG-RAN node UE Aggregate Maximum Bit Rate IE;

-
the M-NG-RAN node to S-NG-RAN node Container IE;

-
the SCG Change Indication IE;

-
the SCG Configuration Query IE;

-
the Requested split SRBs IE;

-
the Requested split SRBs release IE.

For each DRB for which the M-NG-RAN node proposes to offload to S-NG-RAN node, the M-NG-RAN node shall include the DRB ID IE and the mapped Qos Flows List IE within the DRBs To Be Setup List IE contained in the PDU Session Resource Setup Info – SN terminated IE in the S-NODE MODIFICATION REQUEST message. If the S-NG-RAN node admits the DRB, the S-NG-RAN node shall use the same DRB configuration and map the same QoS flows as the M-NG-RAN node. The S-NG-RAN node may include the DL Forwarding UP TNL Information IE within the DRBs Admitted to be Setup List IE in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this DRB or include DL Forwarding UP TNL Information in the PDU Session Resource Setup Response Info – SN terminated IE as a PDU session level data forwarding tunnel.
<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.2.1.5
PDU Session Resource Setup 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 information for the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.

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

	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
	–
	

	PDU Session Type
	M
	
	9.2.3.19
	
	–
	

	DRBs To Be Setup List
	
	1
	
	
	–
	

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

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>RLC Mode
	O
	
	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.
	–
	

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

	>>DL data Forwarding
	O
	
	9.2.3.34
	
	–
	

	>>QoS Flows Mapped To DRB List
	
	1
	
	
	–
	

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

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

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

	QoS Flows To Be Setup List
	
	1
	
	
	–
	

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

	>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters 
	M
	
	9.2.3.5
	For GBR QoS flows, this IE contains GBR QoS flow information as received at NG-C 
	–
	

	>>Offered GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.3.6
	This IE contains M-Node offered GBR QoS Flow Information. 
	–
	

	DL Forwarding
	O
	
	9.2.3.34
	This IE may need to be refined. Placeholder IE only.
	–
	

	Security Indication
	O
	
	9.2.3.52
	
	–
	


	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64


<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.2.1.6
PDU Session Resource Setup Response 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 the result of the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an SN terminated bearer option.

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

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

	DRBs Admitted to be Setup List
	
	1
	
	
	–
	

	>DRBS Admitted to be Setup 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
	
	–
	

	DRBs Not Admitted To Be Setup or Modified List
	O
	
	DRB List with Cause

9.2.1.28
	
	–
	

	DRBs To Be Setup List
	
	1
	
	
	–
	

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

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>SN UL PDCP UP TNL Information
	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
	
	–
	

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

	>>RLC Mode
	O
	
	9.2.3.28
	
	–
	

	>>secondary SN UL PDCP UP TNL Information
	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 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 To 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. 
	–
	

	QoS Flows Not Admitted List
	O
	
	QoS Flow List with Cause

9.2.1.4
	
	–
	

	DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	Identifies the Xn transport bearer used for forwarding of DL PDUs

This IE may need to be refined. Placeholder only.
	–
	

	UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	Identifies the Xn transport bearer used for forwarding of UL PDUs

This IE may need to be refined. Placeholder only.
	–
	

	Security Result
	O
	
	9.2.3.67
	
	–
	


	Range bound
	Explanation

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

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is 64


<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- PDU Session Resource Setup Info - SN terminated

--

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

PDUSessionResourceSetupInfo-SNterminated ::= SEQUENCE {


uL-NG-U-TNLatUPF



UPTransportLayerInformation,


pduSessionType




PDUSessionType,
dRBsToBeSetup                   DRBsToBeSetupList-Setup-SNterminated

qosFlowsToBeSetup-List

QoSFlowsToBeSetup-List-Setup-SNterminated,


dlForwarding




DLForwarding


OPTIONAL, -- this IE needs to be refined and is only a placeholder


securityIndication



SecurityIndication
















OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {PDUSessionResourceSetupInfo-SNterminated-ExtIEs} } 
OPTIONAL,


...

}

PDUSessionResourceSetupInfo-SNterminated-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

QoSFlowsToBeSetup-List-Setup-SNterminated ::= SEQUENCE (SIZE(1..maxnoofQoSFlows)) OF QoSFlowsToBeSetup-List-Setup-SNterminated-Item

QoSFlowsToBeSetup-List-Setup-SNterminated-Item ::= SEQUENCE {

qfi







QoSFlowIndicator,


qosFlowLevelQoSParameters

QoSFlowLevelQoSParameters,


offeredGBRQoSFlowInfo


GBRQoSFlowInfo









OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {QoSFlowsToBeSetup-List-Setup-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

QoSFlowsToBeSetup-List-Setup-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsToBeSetupList-Setup-SNterminated ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsToBeSetupList-Setup-SNterminated-Item

DRBsToBeSetupList-Setup-SNterminated-Item ::= SEQUENCE {


drb-ID












DRB-ID,


rLC-Mode











RLCMode







OPTIONAL,


dRB-QoS












QoSFlowLevelQoSParameters,


pDCP-SNLength










PDCPSNLength





OPTIONAL,


duplicationActivation








DuplicationActivation



OPTIONAL,


dlForwarding










DLForwarding


OPTIONAL, -- this IE needs to be refined and is only a placeholder


qoSFlowsMappedtoDRB-Setup-SNterminated

QoSFlowsMappedtoDRB-Setup-MNterminated,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeSetupList-Setup-MNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeSetupList-Setup-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- PDU Session Resource Setup Response Info - SN terminated

--

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

PDUSessionResourceSetupResponseInfo-SNterminated ::= SEQUENCE {


dL-NG-U-TNLatNG-RAN


UPTransportLayerInformation,
dRBsAdmittedList



DRBsAdmittedList-SetupResponse-SNterminated,
dRBsNotAdmittedSetupModifyList
DRB-List-withCause


OPTIONAL,

dRBsToBeSetup




DRBsToBeSetupList-SetupResponse-SNterminated,


qosFlowsNotAdmittedList

QoSFlows-List-withCause



OPTIONAL,


dLForwardingUPTNLInfo


UPTransportLayerInformation


OPTIONAL, -- this IE needs to be refined, placeholder only

uLForwardingUPTNLInfo


UPTransportLayerInformation


OPTIONAL, -- this IE needs to be refined, placeholder only


securityResult




SecurityResult






OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { {PDUSessionResourceSetupResponseInfo-SNterminated-ExtIEs} } 
OPTIONAL,


...

}

PDUSessionResourceSetupResponseInfo-SNterminated-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsAdmittedList-SetupResponse-SNterminated ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsAdmittedList-SetupResponse-SNterminated-Item

DRBsAdmittedList-SetupResponse-SNterminated-Item ::= SEQUENCE {


drb-ID






DRB-ID,


dLForwardingUPTNLInfo


UPTransportLayerInformation


OPTIONAL, -- this IE needs to be refined, placeholder only

uLForwardingUPTNLInfo


UPTransportLayerInformation


OPTIONAL, -- this IE needs to be refined, placeholder only


iE-Extensions




ProtocolExtensionContainer { {DRBsAdmittedList-SetupResponse-MNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsAdmittedList-SetupResponse-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsToBeSetupList-SetupResponse-SNterminated ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsToBeSetupList-SetupResponse-SNterminated-Item

DRBsToBeSetupList-SetupResponse-SNterminated-Item ::= SEQUENCE {


drb-ID












DRB-ID,


sN-UL-PDCP-UP-TNLInfo








UPTransportLayerInformation,


dRB-QoS












QoSFlowLevelQoSParameters,


pDCP-SNLength










PDCPSNLength





OPTIONAL,


rLC-Mode











RLCMode







OPTIONAL,


secondary-SN-UL-PDCP-UP-TNLInfo





UPTransportLayerInformation

OPTIONAL,


duplicationActivation








DuplicationActivation



OPTIONAL,


qoSFlowsMappedtoDRB-SetupResponse-SNterminated

QoSFlowsMappedtoDRB-SetupResponse-SNterminated,


iE-Extensions




ProtocolExtensionContainer { {DRBsToBeSetupList-SetupResponse-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

DRBsToBeSetupList-SetupResponse-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

QoSFlowsMappedtoDRB-SetupResponse-SNterminated ::= SEQUENCE (SIZE(1..maxnoofQoSFlows)) OF



















QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item
QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item ::= SEQUENCE {


qoSFlowIndicator



QoSFlowIndicator,


mCGRequestedGBRQoSFlowInfo
GBRQoSFlowInfo













OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item-ExtIEs} } 
OPTIONAL,


...

}

QoSFlowsMappedtoDRB-SetupResponse-SNterminated-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

3GPP


