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1
Introduction
AMF initiated PDU session modify procedure can add/remove some QoS flow to/from a certain PDU session.

RAN initiated PDU session modify procedure can offload some QoS flows from one RAN node to another RAN node, which is by RAN implementation.

In this paper, we address how RAN offloads some QoS flows from one RAN node to another node by initiated PDU session modify indication procedure. 

2
Discussion
In case of MR-DC, NG-RAN can modify a certain PDU session into spliting from non-splitting by MN initiated SN modification procedure and vice versa. Such, SMF shall allocate/remove an additional UL NG-U tunnel when PDU session is transmitted from non-splitting to splitting or from splitting to non-splitting.

NG-RAN can offload one or more QoS flows between M-NG-RAN node and S-NG-RAN node. 

Moreover, NG-RAN can also remove one or more QoS flows from a certain PDU session. For instance, when SN wants to offload some QoS flows terminated at SN to MN side, but MN cannot establish them at MN side, then MN shall release these QoS flows from SN side.
Proposal: RAN initiated PDU Session Resource Modify Inidication procedure can be used to

1) Offload QoS flow(s) between M-NG-RAN node and S-NG-RAN node

2) Remove QoS flow(s) from a certain PDU session

3) Add/remove additional DL NG-U address by NG-RAN and corresponding UL NG-U address by SMF
4) Update existing (additional) DL/UL NG-U address

In the following Text Proposal, we provide Altenative 1 and Alternative 2 to fix above above modification.

Alternatvie 1: It is good to align other PDU Session Resouce procedures (e.g, Setup/Modify), however, it will introduce much modification.

Alternatvie 2: It reuses current QoS Flow per TNL Information structure contained in DL UP TNL information IE as much as possible, such it has less modification than alternative 1.
It is proposed to capture either Alternative 1 or Alternatvie 2 into TS38.413.
3
Text Proposal (TS 38.413)

--------------Start of Change (Alternatvie 1) -----------------------

8.2.5
PDU Session Resource Modify Indication

8.2.5.1
General

The purpose of the PDU Session Resource Modify Indication procedure is for the NG-RAN node to request modification of the established PDU session(s). The procedure uses UE-associated signalling.
8.2.5.2
Successful Operation


[image: image1.emf]NG-RAN node

PDU SESSION RESOURCE MODIFY INDICATION

PDU SESSION RESOURCE MODIFY CONFIRM

AMF


Figure 8.2.5.2-1: PDU session resource modify indication: successful operation

The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE MODIFY INDICATION message for each individual PDU session resource requested to be modified. It shall include the PDU Session Resource Modify indication Transfer IE containing the following information:
-
The list of QoS flows which are requested to be offloaded, if any, in the QoS Flow Offloaded List IE.

-
The list of QoS flows which are requested to be released, if any, in the QoS Flow Released List IE.

-
The DL UP transport layer information to be modified for the PDU session, if any.
-
The Additional DL UP transport layer information to be used for the PDU session split in different tunnel, if any.
Upon reception of the PDU SESSION RESOURCE MODIFY INDICATION message, the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the PDU Session Resource Modify Indication Transfer IE to each SMF associated with the concerned PDU session.

NOTE 1:
The text above on the PDU Session Resource Modify Indication Transfer IE may need to be refined.

The AMF shall report to the NG-RAN node in the PDU SESSION MODIFY RESOURCE CONFIRM message the result for each PDU session listed in PDU SESSION RESOURCE MODIFY INDICATION message:

-
For each PDU session which is successfully modified, the PDU Session Resource Modify Confirm Transfer IE shall be included to report: 

1.
The list of QoS flows which are modified successfully shall be included in the QoS Flow Modify Confirm List IE.

2.
The list of QoS flows which fail to be modified, if any, shall be included in the QoS Flow Failed to Modify List IE.
3.  The additional UL UP transport layer information to be added or modified for a split PDU session, if any, shall be included in the Additionl UL NG-U UP TNL information IE
NOTE 2:
The text above on the PDU Session Resource Modify Confirm Transfer IE may need to be refined, including whether to define a Modify Failure Confirm.

-
For each PDU session which failed to be modified, the PDU Session Resource Modify Confirm Transfer IE shall be included to report the failure cause.
Upon reception of the PDU Session Resource Modify Confirm Transfer IE for each PDU session listed in the PDU SESSION RESOURCE MODIFY CONFIRM message:
-
If the QoS Flow Failed To Modify List IE is included, the NG-RAN node shall either 

1.
de-associate the corresponding Data Radio Bearer for the concerned QoS flow, or

2.
keep the previous transport information before sending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned QoS flow.
-
If a PDU session failed to be modified is included, the NG-RAN node shall either
1.
release all corresponding NG-RAN configuration and resources for the concerned PDU session, or

2.
keep the previous transport information before sending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned PDU session.
--------------Next Change------------------------
9.3.4.6
PDU Session Resource Modify Indication Transfer

This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	

	

	QoS Flow Offloaded list
	
	0..1
	
	

	>QoS Flow per TNL Information
	M
	
	9.3.2.8
	

	>Additional QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information

9.3.2.8
	

	QoS Flow Released List 
	O
	
	QoS Flow List

9.3.1.13
	


9.3.4.7
PDU Session Resource Modify Confirm Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Modify Confirm List
	
	1
	
	

	>QoS Flow Modify Confirm Item IEs
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Indicator
	M
	
	9.3.1.51
	

	QoS Flow Failed to Modify List
	O
	
	QoS Flow List

9.3.1.13
	

	Additional UL NG-U UP TNL information
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the additional NG-U transport bearer, for delivery of UL PDUs.


	Range bound
	Explanation

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


--------------End of Change (Alternatvie 1) -----------------------

--------------Start of Change (Alternatvie 2) -----------------------

8.2.5
PDU Session Resource Modify Indication

8.2.5.1
General

The purpose of the PDU Session Resource Modify Indication procedure is for the NG-RAN node to request modification of the established PDU session(s). The procedure uses UE-associated signalling.
8.2.5.2
Successful Operation
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Figure 8.2.5.2-1: PDU session resource modify indication: successful operation

The NG-RAN node initiates the procedure by sending a PDU SESSION RESOURCE MODIFY INDICATION message. Upon reception of the PDU SESSION RESOURCE MODIFY INDICATION message, the AMF shall, for each PDU session indicated in the PDU Session ID IE, transparently transfer the PDU Session Resource Modify Indication Transfer IE to each SMF associated with the concerned PDU session.
-
The DL TNL Information IE included in the PDU Session Resource Modify Indication Transfer IE in the PDU SESSION RESOURCE MODIFY INDICATION message shall be considered by the SMF as the new DL address of the PDU sessions.
NOTE 1:
The text above on the PDU Session Resource Modify Indication Transfer IE may need to be refined.

The AMF shall report to the NG-RAN node in the PDU SESSION MODIFY RESOURCE CONFIRM message the result for each PDU session listed in PDU SESSION RESOURCE MODIFY INDICATION message:

-
For each PDU session which is successfully modified, the PDU Session Resource Modify Confirm Transfer IE shall be included to report: 

1.
The list of QoS flows which are modified successfully shall be included in the QoS Flow Modify Confirm List IE.

2.
The list of QoS flows which fail to be modified, if any, shall be included in the QoS Flow Failed to Modify List IE.
3.  The additional UL UP transport layer information to be added or modified for a split PDU session, if any, shall be included in the Additionl UL NG-U UP TNL information IE
NOTE 2:
The text above on the PDU Session Resource Modify Confirm Transfer IE may need to be refined, including whether to define a Modify Failure Confirm.

-
For each PDU session which failed to be modified, the PDU Session Resource Modify Confirm Transfer IE shall be included to report the failure cause.
Upon reception of the PDU Session Resource Modify Confirm Transfer IE for each PDU session listed in the PDU SESSION RESOURCE MODIFY CONFIRM message:
-
If the QoS Flow Failed To Modify List IE is included, the NG-RAN node shall either 

1.
de-associate the corresponding Data Radio Bearer for the concerned QoS flow, or

2.
keep the previous transport information before sending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned QoS flow.
-
If a PDU session failed to be modified is included, the NG-RAN node shall either
1.
release all corresponding NG-RAN configuration and resources for the concerned PDU session, or

2.
keep the previous transport information before sending the PDU SESSION RESOURCE MODIFY INDICATION unchanged for the concerned PDU session.
--------------Next Change------------------------
9.3.2.1
UP TNL Information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice UP TNL Information
	M
	
	
	

	>Single TNL Info
	
	
	
	

	>> QoS Flow per TNL Information
	M
	
	9.3.2.8
	

	>Multiple TNL Info
	
	
	
	

	>>TNL Information List
	
	1
	
	

	>>>TNL Information Item IEs 
	
	1..<maxnoofMultiConnectivities>
	
	

	>>>>QoS Flow per TNL Information
	M
	
	9.3.2.8
	


	Range bound
	Explanation

	maxnoofMultiConnectivities
	Maximum no. of connectivity allowed for a UE. Value is 8. The current version of the specification supports up to 2 connectivity.

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


--------------Next Change------------------------
9.3.4.7
PDU Session Resource Modify Confirm Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Modify Confirm List
	
	1
	
	

	>QoS Flow Modify Confirm Item IEs
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Indicator
	M
	
	9.3.1.51
	

	QoS Flow Failed to Modify List
	O
	
	QoS Flow List

9.3.1.13
	

	Additional UL NG-U UP TNL information
	O
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the additional NG-U transport bearer, for delivery of UL PDUs.


--------------End of Change (Alternatvie 2) -----------------------
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