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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 procedure. 

2
Discussion
Previously, we have in principle agreed that during PDU session setup procedure, UPF always pre-allocates two UL NG-U tunnels for possible splitting PDU session. In case, UPF receive PDU session setup response message from MN including one DL GTP- U tunnel, UPF regrads that this PDU session is not splitted, then UPF should release additional UL NG-U tunnel.
Observation 1: SMF should remove additional UL NG-U tunnel for non-split PDU session after PDU session setup procedure.
For an exisiting non-split PDU session, in NSA case, MN can modify this PDU session into split PDU session by MN initiated SN modification procedure, in SA case, MN can modify an exisiting PDU session into split PDU session by MN initiated SN modification procedure. In both cases, UPF should allocate additional UL NG-U tunnel when PDU session from non-splitting to splitting.

Observation 2: UPF should allocate additional UL NG-U tunnel to RAN when PDU session from non-splitting to splitting.

In the following figure as an example, through RAN initiated PDU session modify procedure, as well as Xn/Uu procedure, a non-splitting PDU session is splitted.
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1) Non-splitting PDU session resource setup procedure
Step 1a-1d, after this procedure, a non-split PDU session is setup in both 5GC and RAN. For this PDU session, AMF allocates an UL NG-U tunnel and gNB allocates a DL NG-U tunnel. Meanwhile, all QoS flows belonged to this PDU session are setup in MN (i.e, non-spliting PDU session).
For an example illustrated in figure 1, a PDU session has two QoS flow (named QF1 and QF2), both QF1 and QF2 are conveyed on DRB1.

2) PDU session is splitted at RAN (i.e., offload part of QoS flows to SN)
Step 2a, MN sends SN addition/modification request message to SN including exisiting UL NG-U tunnel. Meanwhile, part of QoS flows (e.g., QF1) are requested to move from MN to SN.
Step 2b, SN sends SN addition/modification response message to MN including DL NG-U tunnel at SN. 
In this example, MN requests QF1 offloading to SN, SN admits QF1 setup at SN and coveyed on DRB2 Then MN keeps QF2/DRB1 with new QF/DRB mappiing in MN, SN establishes QF1/DRB2 at SN. 
3) UE configuration procedure
Step 3a-3c, accordingly, UE also offloads QF1 and convery on DRB2 to SN.  

When UE decides to stop QF1 UL data transmission at MN and start QF1 UL transmission at SN, UE will send End marker packet to MN. 
Step 3d, MN firstly sends all of QF1 UL data based on the End marker packet from UE, then MN sends an explicit indication to SN, e.g, UPF deliever start on Xn signalling, or QoS flow lever end marker on UP data. 
At the end, SN starts to transmit UL data to UPF through UL NG-U address (i.e., MN and SN share the same exisiting UL NG-U address at this phase).

4) PDU session is splitted at 5GC (i.e., additional UL/DL NG-U address used to part of QoS flow)
Step 4a: MN sends PDU session resource modify inidication messag to AMF incluing additional DL NG-U related to part of QoS flows offloading to SN.

Step 4b: AMF send PDU session resource modify confirm messag to MN including additional UL NG-U related to the additional DL NG-U address.
Step 4c: MN sends SN modification request message including additional UL NG-U address to SN

Through this RAN initiated PDU session resource modify inidication procedure, 5GC allocates two UL NG-U address and the PDU session is splitted. Some QoS flows from the PDU session are established at MN while the other QoS flows are established at SN.
Through MN initiated SN modification procedure, additional UL NG-U address is sent to SN.

Proposal 1: When RAN decides to change an exisiting non-splitting PDU session into splitting PDU session, the concerned PDU session is firstly splitted at RAN then splitted at 5GC.
Proposal 2: In order to guarantee UL data transmission in sequence between MN and SN, QoS flow lever endmarker shall be introduced at Uu interface and Xn interface.

Proposal 3: In case of QoS flow offloading, RAN initiated PDU resource modify procedure shall be used.
If Proposal 1 is agreed, it should be captured in TS37.340.

If Proposal 2 is agreed, it should be captured in TS38.423.

If Proposal 3 is agreed, then corresponding TP as below can be discussed and captured in TS38.413.
3
Referrence

[1] TS38.413 V090
4
Text Proposal (TS 38.413 V100)

--------------Start of Change------------------------

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.

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.
For each PDU Session Resource successfully modified at the NG-RAN may indicate resources for an additional DL NG-U address in the Additional PDU Session Resource Modify Inidcation Transfer IE.
The AMF should, if supported allocate an additional UL NG-U address for the additional DL NG-U address.

--------------Next Change------------------------
9.2.1.8
PDU SESSION RESOURCE MODIFY INDICATION

This message is sent by the NG-RAN node and is used to request the AMF to enable modifications of already established PDU session resources for a given UE.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	PDU Session Resource Modify Indication List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Modify Indication Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Modify Indication Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Modify Indication Transfer IE specified in subclause 9.3.4.6.
	-
	

	>>Additional PDU Session Resource Modify Indication Transfer
	O
	
	OCTET STRING
	Providing additional PDU Session Resource modify Indication information in case of an additional NG-U GTP-U tunnel.
Containing the PDU Session Resource Modify Indication Transfer IE specified in subclause 9.3.4.6.
	-
	


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.


9.2.1.9
PDU SESSION RESOURCE MODIFY CONFIRM

This message is sent by the AMF and is used to confirm the outcome of the request from the PDU SESSION RESOURCE MODIFY INDICATION message.
Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	PDU Session Resource Modify Confirm List
	
	1
	
	
	YES
	ignore

	>PDU Session Resource Modify Confirm Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	ignore

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Modify Confirm Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Modify Confirm Transfer IE specified in subclause 9.3.4.7.
	-
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.


--------------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.


	Range bound
	Explanation

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


End  Change
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