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1 Introduction
It was agreed for the dual connectivity, the MN can decide to offload the whole DRB or some QoS flows to the SN. This document proposes the corresponding Xn change introduced by the DRB offloading and QoS flow offloading.
2 Discussion
· Current Agreement

DRB offloading and QoS flow offloading were discussed in RAN2 and RAN3 for several meetings. Current RAN2 agreement are: 
· RAN2 2018 NR Adhoc 2 Agreements 
· 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)
· 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
· RAN2#99 Agreements 
· SN can request to move a QoS flow(s) from SN to MN. MN can accept or drop the moved flow (but cannot reject the move)
· QoS flow level offloading between the MN and SN is supported in NR.
RAN3 agreements made in last meeting is
· For change of PDCP location, source provides list of QoS flows to be offloaded and (may) provide mapping info to target; target takes offloading decision; source can be MN or SN (to be refined in St3).
· Why target need to know offloading is DRB level or QoS flow level
For change of PDCP location, e.g. MN request to setup a SN terminated bearer, the SN (i.e. target node) behavior is different for DRB offloading and QoS flow offloading respectively:
· For DRB offloading, SN is possible to reuse the old DRB ID and keep the old mapping. If keep the old mapping, the SN allocates a DRB level tunnel for data forwarding to support lossless transmission.
· For the QoS flow offloading, it is not possible to reuse the DRB ID and the old mapping. In this case, the DRB level tunnel for data forwarding is useless since the old PDCP SDU can not be transmitted in SN. Only PDU session tunnel can be setup. 
As above, the behavior of the SN is different for DRB offloading and QoS flow offloading and the MN decides to offload all or partially QoS flow to the SN, therefore the MN needs to indicate the type of offloading and SN can perform different action.
Observation 1:
The target node behaviour is different for DRB offloading and QoS flow offloading.
It is noted that the Mapping Info in Source is only applicable for SN terminated bearer. For MN terminated bearer, the MN don’t need to notify the mapping info to the SN since the MN performs the mapping.
Observation 2: 
The target needn’t to know the old mapping if the PDCP is established in source node.
· How target know offloading type
Several methods are possible to indicate the type of offloading from the MN to the SN.

1. Include “To be setup QoS flow List” and the old mapping info in the same message. The old mapping info include DRB ID and the mapped QoS Flow list. The SN deduces whether it is DRB offloading or QoS flow offloading by comparing the To be setup QoS flow List and the mapped QoS flow list included in the Mapping info. If they are same, it is DRB offloading, otherwise, it is QoS flow offloading. 
The drawback of this method is there are two list of QFI, some duplication information is included.

	Information Element
	Explanation

	>QoS Flows To Be Setup List
>> QFI

>>QoS parameter
	It is the QoS flow will be setup in the target node.
It is already defined in existing Xn message.

	>Mapping Info in Source

>>DRB Id

>>Mapped QoS flow List

>>>QFI
	This IE provides the mapping info used in the MN.

It is not yet included in Xn message. 



There are two enhanced methods to avoid the duplication information. 

· For DRB offloading, the MN includes mapping information. For QoS flow offloading, no Mapping Info is included. From the presence of mapping Info, the SN can deduce it is the DRB offloading or QoS flow offloading. But still there are two same QoS flow list if it is DRB offloading.

· For DRB offloading, the MN includes the DRB ID and mapping QoS flow List. For QoS flow offloading, only DRB ID is included. From the presence of Mapped QoS flow list, the SN can deduce it is the DRB offloading or QoS flow offloading. But still there are two same QoS flow list if it is DRB offloading.

2. Source indicates target by an explicit indication. In this method, there is no need to include two lists of the QFI. If it is DRB offloading, then the to be setup QoS flow List actually indicate all the QoS flows mapped to the same DRB, i.e. the DRB ID and to be setup QoS flow List IE  indicates the mapping information used in the MN. If it is QoS flow offloading, the SN is not care about the mapped QoS flow in the MN, i.e. the mapped QoS flow List don’t need to be provided but only DRB ID is provided. By this method, there is no duplication information included and it is more robust compare to SN deduce offloading type according to the presence of some IE.
	Information Element
	Explanation

	>QoS Flows To Be Setup List
>> QFI

>>QoS parameter
	It is the QoS flow will be setup in the target node.
It is already defined in existing Xn message.
The list and DRB ID provide the mapping info used in the MN.

	>DRB ID
	It indicate the DRB ID used in the MN.

	>Offload Type Indication
	It is not yet included in Xn message. 


Proposal:
It is proposed to include an indication to distinguish DRB offloading and QoS flow offloading in the PDU Session Setup Info – SN terminated IE.
3 Proposal

In this document, the below proposals are made for supporting of DRB offloading and QoS flow offloading in Xn interface.
Observation 1:
DRB offloading and QoS flow offloading are both supported according to RAN2 and RAN3 agreement.

Observation 2:
The target node behaviour is different for DRB offloading and QoS flow offloading. The target needs to know the old mapping if the PDCP is established in target node.

Proposal:
It is proposed to include the DRB identity in the SETUP message for setting up SN terminated bearers and MN terminated bearers. i.e. include DRB Id in PDU Session Setup Info – SN terminated IE and PDU Session Setup Info – MN terminated IE.
The corresponding text proposal to baseline TS 38.423 is in section 4.
4 Text Proposal to TS38.423 Baseline
//BEGIN OF CHANGES
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
	
	–
	

	DRB ID
	M
	
	9.2.3.33
	
	
	

	Offloading Type Indication
	M
	
	9.2.2.y
	
	
	

	QoS Flows To Be Setup List
	
	1
	
	
	–
	

	>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoofQoSFlows>
	
	
	EACH
	reject

	>>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


//UNCHANGE PART OMIT
9.2.1.7
PDU Session Resource Setup 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 for the addition of S-NG-RAN node resources related to a PDU session for 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
	
	1
	
	
	–
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>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
	
	–
	

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

	>>QoS Flows To Be Setup List
	
	1
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	–
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

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


	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.


9.2.1.8
PDU Session Resource Setup Response 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 the result of the addition of S-NG-RAN node resources related to a PDU session for DRBs configured with an MN terminated bearer option.

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

	DRBs Admitted List
	
	1
	
	
	–
	

	>DRBS Admitted Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.2.3.33
	
	
	

	>>S-Node DL SCG UP TNL Information
	M
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node GTP-U tunnel endpoint of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs.
	–
	

	DRBs Not Admitted List
	O
	
	9.2.2.y
	
	-
	


	Range bound
	Explanation

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


9.2.1.9
PDU Session Resource Modification 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 related to a PDU session resource for an M-NG-RAN node initiated request to modify 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
	O
	
	UP Transport Layer Information 9.2.3.30
	UPF endpoint of the NG-U transport bearer. For delivery of UL PDUs
	–
	

	DRB ID
	M
	
	9.2.3.33
	
	
	

	QoS Flows To Be Setup List
	
	0..1
	
	
	–
	

	>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoofQoSFlows>
	
	
	EACH
	reject

	>>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 only.
	–
	

	QoS Flows To Be Modified List
	
	0..1
	
	
	–
	

	>QoS Flows To Be Modified Item IEs
	
	1 ..  <maxnoofQoSFlows>
	
	
	EACH
	reject

	>>QoS Flow Indicator 
	M
	
	9.2.3.10
	
	–
	

	>>QoS Flow Level QoS Parameters 
	O
	
	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. 
	–
	

	QoS Flows To Be Released List
	
	0..1
	QoS Flow List with Cause

9.2.1.4
	
	–
	


	Range bound
	Explanation

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


//UNCHANGES PART OMIT
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
	
	1
	
	
	–
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>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
	
	–
	

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

	>>QoS Flows To Be Setup List
	
	1
	
	This IE may need to be refined, especially, whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	–
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>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 IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>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.
	–
	

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

	>>QoS Flows List
	
	1
	
	Overwriting the existing QoS Flow List
	–
	

	>>>QoS Flows Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	This IE may need to be refined, especially,  whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	EACH
	reject

	>>>>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
	
	9.2.2.y 
	
	–
	


	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.


9.2.1.12
PDU Session Resource Modification Response 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 the PDU session resource related result of an M-NG-RAN node initiated modification of DRBs configured with an MN terminated bearer option. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs Admitted to be Setup or Modified List
	
	1
	
	
	–
	

	>DRBS Admitted to be Setup or Modified Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.2.3.33
	
	
	

	>>S-Node DL SCG UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	S-NG-RAN node GTP-U tunnel endpoint of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs.
	–
	

	DRBs Admitted To Be Released List
	O
	
	9.2.2.y 
	
	–
	

	DRBs Not Admitted To Be Setup or Modified List
	O
	
	9.2.2.y 
	
	–
	


	Range bound
	Explanation

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


//UNCHANGE PART OMIT
9.2.2.x
Offloading Type Indication
The Offloading Type Indication IE indicates the offloading granularity is DRB offloading or QoS flow offloading.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Offloading Type Indication
	M
	
	CHOICE (DRB offloading, QoS Flow offloading, 

…)
	


9.2.2.y
DRB List
The DRB List IE indicates the DRB identities. If it is used for example to indicate not admitted DRBs, the Cause IE is included.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DRB List
	
	1 ..  <maxnoof DRBs>
	
	

	>DRB ID
	M
	
	9.2.3.33
	

	>Cause 
	O
	
	9.2.3.2
	


	Range bound
	Explanation

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


//END OF CHANGES
