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1
Introduction
This paper addresses how to modify an existing PDU session.

For each PDU session successfully established, SMF can trigger to add or remove some QoS flows at this PDU session latter, so that AMF can initiate PDU Session Resource Modify procedure to modify this PDU session.
Proposal 1: AMF initiated PDU Session Resource Modify procedure can be used to add QoS flow to and/or remove QoS flow from the existing PDU session.
Previously, some modification (e.g., Additional Transport Layer Information IE and Additional PDU Session Resource Setup Response Transfer) is already introduced in PDU Session Resource Setup procedure for support of splitting PDU session. In our view, the similar modification can also be introduced in PDU Session Modify procedure to support of splitting PDU session.
Proposal 2: PDU Session Resource Modify procedure shall be updated to support splitting PDU session.
2
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Text Proposal (TS 38.413 V070)

--------------Start of Change------------------------
8.2.3
PDU Session Resource Modify

8.2.3.1
General

The purpose of the PDU Session Resource Modify procedure is to enable configuration modifications of already established PDU Session(s) for a given UE. It is also to enable the setup, modification and release of the QoS flow for already established PDU session(s). The procedure uses UE-associated signalling.
Editor’s Note:
Further details are FFS.
8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: PDU session resource modify: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE MODIFY REQUEST message to the NG-RAN node.

-
The PDU SESSION RESOURCE MODIFY REQUEST message shall contain the information required by the NG-RAN node, which may trigger the NG-RAN configuration modification for the existing PDU sessions listed in the PDU Session Resource Modify Request Item IEs IE.
Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message, if the NG-RAN configuration is triggered to be modified and if resources are available for the modified NG-RAN configuration, the NG-RAN node shall execute the configuration modification for the requested PDU session.

If the Priority Level IE is included in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.

For each PDU session included in the PDU Session Resource Modify Request Item IEs IE:
-
For each QoS flow included in the QoS Flows Add Or Modify Request List IE, based on the QoS Flow Level QoS Parameters IE, the NG-RAN node may establish, modify or release the Data Radio Bearer configuration and may change allocation of resources on NG or Uu accordingly. The NG-RAN node shall associate each QoS flow accepted to setup or modify with a Data Radio Bearer of the PDU session. The associated Data Radio Bearer for the QoS flow accepted to modify may not change.
-
For each QoS flow included in the QoS Flows Release Request List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated Data Radio Bearer.

-
The NG-RAN node shall pass the NAS-PDU IE received for the PDU session to the UE when modifying the PDU session configuration. The NG-RAN node does not send the NAS PDUs associated to the failed PDU sessions to the UE. 
-
The NG-RAN node may change allocation of resources on NG according to the requested target configuration.
-
If the PDU Session Aggregated Maximum Bit Rate IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall use the received Aggregate Maximum Bit Rate for the concerned PDU session and concerned UE as specified in TS 23.501 [9].
-
If the UL Transport Layer Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall update the transport layer information for the uplink data accordingly for the concerned PDU session.
-
If the Additional UL Transport Layer Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall update the transport layer information for the uplink data accordingly for the concerned PDU session split in different tunnel. 

The NG-RAN node shall report to the AMF, in the PDU SESSION RESOURCE MODIFY RESPONSE message, the result for each PDU session requested to be modified listed in the PDU SESSION RESOURCE MODIFY REQUEST message:

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

1. 
The list of QoS flows which have been successfully setup or modified, if any, shall be included in the QoS Flows Add Or Modify List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or modification.
2. 
The list of QoS flows which have failed to be setup or modified, if any, shall be included in the QoS Flows Failed To Add Or Modify List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or modification.
3. 
The list of QoS flows which have been successfully released, if any, shall be included in the QoS Flows Release List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow to be released.
4. 
The list of QoS flows which have failed to be released, if any, shall be included in the QoS Flows Failed To Release List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow to be released.
-
For each PDU session which failed to be modified, the failure cause shall be included in the Cause IE for each PDU session within the PDU Session Failed To Modify List IE.
For a PDU session or a QoS flow which failed to be modified, the NG-RAN node shall fall back to the configuration of the PDU session or the QoS flow as it was configured prior to the reception of the PDU SESSION RESOURCE MODIFY REQUEST message.
Upon reception of the PDU SESSION RESOURCE MODIFY RESPONSE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource MODIFY Response Transfer IE to each SMF associated with the concerned PDU session. In case the splitting PDU session is not used by the NG-RAN node, the SMF should remove the Additional Transport Layer Information, if any.
Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message to setup a QoS flow for IMS voice, if successful IMS voice over NG-RAN is not able to be supported, the NG-RAN node shall initiate EPS fallback for IMS voice procedure as specified in TS 23.501 [9] and report unsuccessful establishment of the QoS flow in the PDU Session Resource Setup Response Transfer IE with cause value “IMS voice EPS fallback triggered”.
Interactions with Handover Preparation procedure:

If a handover becomes necessary during the PDU Session Resource Modify procedure, the NG-RAN node may interrupt the ongoing PDU Session Resource Modify procedure and initiate the Handover Preparation procedure as follows:

1.
The NG-RAN node shall send the PDU SESSION RESOURCE MODIFY RESPONSE message in which the NG-RAN node shall indicate, if necessary, all the PDU sessions failed with an appropriate cause value, e.g. [FFS].
2.
The NG-RAN node shall trigger the handover procedure. 

Editor’s Note:
Further details are FFS.
8.2.3.3
Unsuccessful Operation

The unsuccessful operation is specified in the successful operation section.

8.2.3.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.
--------------Next Change------------------------
9.2.1.6
PDU SESSION RESOURCE MODIFY RESPONSE

Editor’s Note:
Message structure and IEs need further checking and completion. Further details FFS.

Editor’s Note:
It is FFS whether the Cause IE for PDU session failed to be modified is captured in the PDU Session Resource Modify Response Transfer.
This message is sent by the NG-RAN node and is used to report the outcome of the request from the PDU SESSION RESOURCE MODIFY REQUEST message.
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
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	PDU Session Resource Modify Response List
	
	0..1
	
	
	YES
	ignore

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

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Modify Response Transfer
	M
	
	9.3.4.6
	
	-
	

	>>Additional PDU Session Resource Modify Response Transfer
	O
	
	9.3.4.6
	
	YES
	ignore

	PDU Session Resource Failed to Modify List
	O
	
	PDU Session List
9.3.1.11
	
	YES
	ignore

	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------------------------
9.3.4.5
PDU Session Resource Modify Request Transfer

Editor’s Note: 
Further details FFS.

This IE is transparent to the AMF.

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

	PDU Session Aggregate Maximum Bit Rate
	O
	
	<ref>
	
	-
	

	UL Transport Layer Information
	O
	
	9.3.2.2
	5GC Transport Layer Address
	-
	

	Additional UL Transport Layer Information 
	O
	
	9.3.2.2
	5GC Transport Layer Address for the additional PDU session NG-U GTP-U tunnel
	-
	

	QoS Flows Add or Modify Request List
	
	0..1
	
	
	-
	

	>QoS Flows Add or Modify Request Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Indicator
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	FFS
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	YES
	ignore

	QoS Flows Release Request List
	O
	
	QoS Flow List

9.3.1.13
	
	YES
	ignore


	Range bound
	Explanation

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


--------------End of Change------------------------
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