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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.
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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 List 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 RAN Paging Priority 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, if the S-NSSAI IE is included in the PDU Session Resource Modify Request Item IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall replace the previously provided S-NSSAI by the received S-NSSAI for the concerned PDU session and use it as specified in TS 23.502 [10].
For each PDU session, if the Network Instance IE is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message and the Common Network Instance IE is not present, the NG-RAN node shall, if supported, use it as specified in TS 23.501 [9].
For each PDU session, if the Common Network Instance IE is included in the PDU Session Resource Modify Request Transfer IE or in the Additional UL NG-U UP TNL Information IE, or in the Additional Redundant UL NG-U UP TNL Information IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, use it when selecting transport network resource for the concerned NG-U transport bearer as specified in TS 23.501 [9].
For each PDU session, if the Redundant Common Network Instance IE is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, use it for the redundant transmission as specified in TS 23.501 [9].
For each PDU session, if the TSC Traffic Characteristics IE is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, store it and use it as specified in TS 23.501 [9]. If the RAN Feedback Type IE is included in the TSC Traffic Characteristics IE, the NG-RAN node shall, if supported, take this information into account when determining the feedback to provide in the TSC Traffic Characteristics Feedback IE in the PDU Session Resource Modify Response Transfer IE in the PDU SESSION RESOURCE MODIFY RESPONSE message as specified in TS 23.501 [9].
For each PDU session, if the Redundant QoS Flow Indicator IE is included and set to “false” for all QoS flows, the NG-RAN node shall, if supported, stop the redundant transmission and release the redundant tunnel for the concerned PDU session as specified in TS 23.501 [9].
For each PDU session, if the Downlink TL Container IE for a QoS flow is included in the PDU Session Resource Modify Request Transfer IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, handle it as specified in TS 23.501 [9] and shall include the Uplink TL Container IE for the indicated QoS flow in the PDU Session Resource Modify Response Transfer IE as specified in TS 23.501 [9].
For each PDU session in the PDU SESSION RESOURCE MODIFY REQUEST message, if the Alternative QoS Parameters Set List IE is included in the GBR QoS Flow Information IE in the PDU Session Resource Modify Request Transfer IE of the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node may accept the setup of the QoS flow when notification control has been enabled if the requested QoS parameters or at least one of the alternative QoS parameters sets can be fulfilled at the time of setup. In case the NG-RAN node accepts the setup fulfilling one of the alternative QoS parameters it shall indicate the alternative QoS parameters set which it currently fulfils in the Current QoS Parameters Set Index IE within the PDU Session Resource Setup Response Transfer IE of the PDU SESSION RESOURCE MODIFY RESPONSE message.
For each PDU session included in the PDU Session Resource Modify Request List IE:
[bookmark: _Hlk152107064]-	For each QoS flow included in the QoS Flow 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 DRB 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 which is not associated with an MBS QoS flow with a DRB of the PDU session. The associated DRB for the QoS flow accepted to modify may not change. If the PDU Set QoS Parameters IE is received, the NG-RAN node shall, if supported, store the received PDU Set QoS Parameters in the UE context and use it as specified in TS 23.501 [9]. If the ECN Marking or Congestion Information Reporting Request IE is included in the PDU Session Resource Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, use it accordingly for the specific QoS flow. If the ECN Marking or Congestion Information Reporting Status IE is included in the PDU Session Resource Modify Response Transfer IE as described in TS 23.501 [9], the AMF shall, if supported, use it to deduce if ECN marking at NG-RAN or ECN marking at UPF or congestion information reporting is active or not active.
-	For each QoS flow, if the Redundant QoS Flow Indicator IE is included, the NG-RAN node shall, if supported, store it and consider it for the redundant transmission as specified in TS 23.501 [9].
-	For each QoS flow included in the QoS Flow Add or Modify Request List IE, if the QoS Flow Add or Modify Request Item IE is included for an existing QoS Flow Identifier IE, the NG-RAN node shall overwrite the content of the full QoS Flow Add or Modify Request Item IE.
-	For each QoS flow included in the QoS Flow to Release List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated DRB.
-	For each QoS flow included in the QoS Flow Add or Modify Request List IE, if the UL NG-U UP TNL Information IE is included, the NG-RAN node shall, if supported, include the DL NG-U UP TNL Information IE in the QoS Flow Add or Modify Response Item IE for the QoS flow within the PDU SESSION RESOURCE MODIFY RESPONSE message as specified in TS 23.501 [9].
-	For each QoS flow, if the Burst Arrival Time IE is included in the TSC Assistance Information Uplink IE of the TSC Traffic Characteristics IE, the NG-RAN node may include the AN Packet Delay Budget Uplink IE for the same QoS flow within the PDU SESSION RESOURCE MODIFY RESPONSE message as specified in TS 23.501 [9].
-	If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE only if at least one of the requests included in the PDU Session Resource Modify Request Transfer IE is successful (i.e. the PDU session is included in the PDU Session Resource Modify Response Item IE of the PDU SESSION RESOURCE MODIFY RESPONSE message). 
-	The NG-RAN node may change allocation of resources on NG according to the requested target configuration.
-	If the PDU Session Aggregate Maximum Bit Rate IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall store and use the received PDU Session Aggregate Maximum Bit Rate value when enforcing traffic policing for Non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9].
-	If the UL NG-U UP TNL Information IE in the UL NG-U UP TNL Modify List 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 transport bearers identified by the DL NG-U UP TNL Information IE included in the PDU Session Resource Modify Request Transfer IE for the concerned PDU session.
-	If the NG-U UP TNL Failure Indication List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, consider that the NG-U tunnel established for PDU session experienced a user plane failure, and perform one of the below actions:
-	The NG-RAN node triggers the PDU Session Resource Modify Indication procedure to remove the tunnel and the associated QoS flows, in which case it shall set the Handling User Plane Failure Indication IE is set to "tunnel released".
-	The NG-RAN node triggers the PDU Session Resource Modify Indication procedure to move the QoS flow to the other existing tunnel, in which case it shall set the Handling User Plane Failure Indication IE is set to "qOS merged".
-	The NG-RAN node decides to establish a new NG-U tunnel to replace the failed one, in which case it shall include, as applicable, either the new DL NG-U UP TNL Information IE or Additional DL NG-U UP TNL Information IE or both, and shall set the Handling User Plane Failure Indication IE to "qOS restoration" and use the UL NG-U UP TNL Information IE in the NG-U UP TNL Failure Indication List IE for the uplink data.
.-	If the Additional UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for an additional NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall indicate these QoS flows in the Additional DL QoS Flow per TNL Information IE in the PDU Session Resource Modify Response Transfer IE. In case the Additional DL QoS Flow per TNL Information IE is not included the SMF shall consider the proposed additional UL NG-U UP TNL information as available again.
-	In case more than one NG-U transport bearers have been set up for the PDU session, if all the QoS flows associated to one existing NG-U transport bearer are included in the QoS Flow to Release List IE in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node and 5GC shall consider that the concerned NG-U transport bearer is removed for the PDU session, and both NG-RAN node and 5GC shall therefore consider the related NG-U UP TNL information as available again.
-	If the Redundant UL NG-U UP TNL Information IE within the UL NG-U UP TNL Modify List IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, update the transport layer information for the uplink data accordingly for the concerned transport bearer identified by the Redundant DL NG-U UP TNL Information IE included in the PDU Session Resource Modify Request Transfer IE for the concerned PDU session.
-	If the Additional Redundant UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for an additional redundant NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if supported, indicate these QoS flows in the Additional Redundant DL QoS Flow per TNL Information IE in the PDU Session Resource Modify Response Transfer IE. In case the Additional Redundant DL QoS Flow per TNL Information IE is not included the SMF shall consider the proposed additional Redundant UL NG-U UP TNL information as available again.
-	If the Redundant UL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node may allocate resources for a redundant NG-U transport bearer for some or all of the QoS flows present in the QoS Flow Add or Modify Request List IE and it shall, if supported, indicate the corresponding NG-RAN endpoint of this NG-U transport bearer in the Redundant DL NG-U UP TNL Information IE in the PDU Session Resource Modify Response Transfer IE.
-	If the Security Indication IE is included in the PDU Session Resource Modify Request Transfer IE, the NG-RAN node shall, if supported, only update the maximum integrity protected data rate uplink and/or the maximum integrity protected data rate downlink, and take them into account as defined in the PDU Session Resource Setup procedure.
For each QoS flow which has been successfully added or modified, if the QoS Monitoring Request IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall store this information, and, if supported, perform delay measurement and QoS monitoring, as specified in TS 23.501 [9]. If the QoS Monitoring Reporting Frequency IE was included in the QoS Flow Level QoS Parameters IE contained in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall store this information and, if supported, use it for RAN part delay reporting.
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:
[bookmark: _Hlk513833536]-	For each PDU session which is successfully modified, the PDU Session Resource Modify Response Transfer IE shall be included containing: 
1.	The list of QoS flows which have been successfully setup or modified, if any, in the QoS Flow Add or Modify Response 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, in the QoS Flow Failed to Add or Modify List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or modification.
-	For each PDU session which failed to be modified, the PDU Session Resource Modify Unsuccessful Transfer IE shall be included containing the failure cause.
-	For each PDU session, if the DL NG-U UP TNL Information IE is included in the PDU Session Resource Modify Response Transfer IE in the PDU SESSION RESOURCE MODIFY RESPONSE message, it shall be considered by the SMF as the new DL transport layer address for the PDU session. The NG-RAN also may indicate the mapping between each new DL transport layer address and the corresponding UL transport layer address assigned by the 5GC.
-	For each PDU session, if the Additional NG-U UP TNL Information IE is included in the PDU Session Resource Modify Response Transfer IE in the PDU SESSION RESOURCE MODIFY RESPONSE message, it shall, if supported, be considered by the SMF as the new DL transport layer address(es) for the PDU session. The NG-RAN also may indicate the mapping between each new DL transport layer address and the corresponding UL transport layer address assigned by the 5GC.
-	For each PDU session, if the Additional Redundant NG-U UP TNL Information IE is included in the PDU Session Resource Modify Response Transfer IE in the PDU SESSION RESOURCE MODIFY RESPONSE message, it shall, if supported, be considered by the SMF as the new DL transport layer address(es) for the PDU session for the redundant transmission. The NG-RAN also may indicate the mapping between each new redundant DL transport layer address and the corresponding redundant UL transport layer address assigned by the 5GC.
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 or PDU Session Resource Modify Unsuccessful Transfer IE to each SMF associated with the concerned PDU session.
The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE MODIFY RESPONSE message location information of the UE in the User Location Information 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 REQUEST message to setup a QoS flow for IMS voice, if the NG-RAN node is not able to support IMS voice, the NG-RAN node shall initiate EPS fallback or RAT 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 Modify Response Transfer IE or in the PDU Session Resource Modify Unsuccessful Transfer IE with cause value "IMS voice EPS fallback or RAT fallback triggered".
If the User Location Information IE is included in the PDU SESSION RESOURCE MODIFY RESPONSE message, the AMF shall handle this information as specified in TS 23.501 [9].
For each PDU session, if the PDU Session Expected UE Activity Behaviour IE is included in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, handle this information as specified in TS 23.501 [9].
For each PDU session for which the Secondary RAT Usage Information IE is included in the PDU Session Resource Modify Response Transfer IE, the SMF shall handle this information as specified in TS 23.502 [10].
If the PDU Set QoS Parameters IE is included in the PDU SESSION RESOURCE MODIFY REQUEST message, the NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE MODIFY RESPONSE message the PDU Set based Handling Indicator IE in the PDU Session Resource Modify Response Transfer IE. If the PDU Set based Handling Indicator IE is included in the PDU Session Resource Modify Response Transfer IE in the PDU SESSION RESOURCE MODIFY RESPONSE message, the SMF shall, if supported, handle this information as specified in TS 23.501 [9].
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. "NG intra-system handover triggered", "NG inter-system handover triggered" or "Xn handover triggered".
2.	The NG-RAN node shall trigger the handover procedure. 
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The unsuccessful operation is specified in the successful operation section.
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If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing several PDU Session ID IEs (in the PDU Session Resource Modify Request List IE) set to the same value, the NG-RAN node shall report the modification of the corresponding PDU sessions as failed in the PDU SESSION RESOURCE MODIFY RESPONSE message with an appropriate cause value.
If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing some PDU Session ID IEs (in the PDU Session Resource Modify Request List IE) that the NG-RAN node does not recognize, the NG-RAN node shall report the corresponding invalid PDU sessions as failed in the PDU SESSION RESOURCE MODIFY RESPONSE message with an appropriate cause value.
If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing a QoS Flow Level QoS Parameters IE in the PDU Session Resource Modify Request Transfer IE for a GBR QoS flow but the GBR QoS Flow Information IE is not present, the NG-RAN node shall report the addition or modification of the corresponding QoS flow as failed in the PDU Session Resource Modify Response Transfer IE of the PDU SESSION RESOURCE MODIFY RESPONSE message with an appropriate cause value.
If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing the Delay Critical IE in the Dynamic 5QI Descriptor IE of the QoS Flow Level QoS Parameters IE of the PDU Session Resource Modify Request Transfer IE set to the value “delay critical” but the Maximum Data Burst Volume IE is not present, the NG-RAN node shall report the addition or modification of the corresponding QoS flow as failed in the PDU Session Resource Modify Response Transfer IE of the PDU SESSION RESOURCE MODIFY RESPONSE message with an appropriate cause value.
[bookmark: _Hlk55899234][bookmark: _Hlk55901078][bookmark: _Hlk55901137][bookmark: _Hlk55901754]If the NG-RAN node receives a PDU SESSION RESOURCE MODIFY REQUEST message containing a PDU session in the PDU Session Resource Modify Request List IE with the same QoS flow included both in the QoS Flow Add or Modify Request List IE and the QoS Flow to Release List IE, the NG-RAN node shall report the corresponding QoS flow as failed in the QoS Flow Failed to Add or Modify List IE in the PDU Session Resource Modify Response Transfer IE of the PDU SESSION RESOURCE MODIFY RESPONSE message with an appropriate cause value if the PDU session is modified successfully. The NG-RAN node shall not release the QoS flow when the corresponding QoS flow already exists.
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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
	
	9.3.1.102
	
	YES
	reject

	UL NG-U UP TNL Modify List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	This IE(s) are included only for modification of an existing tunnel.
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs.
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	>>Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission.
	YES
	ignore

	>>Redundant DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node for the redundant transmission.
	YES
	ignore

	Network Instance
	O
	
	9.3.1.113
	This IE is ignored if the Common Network Instance IE is included.
	YES
	reject

	QoS Flow Add or Modify Request List
	
	0..1
	
	
	YES
	reject

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

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	O
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.130
	Traffic pattern information associated with the QFI. Details in TS 23.501 [9].
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.134
	This IE indicates whether this QoS flow is requested for the redundant transmission.
	YES
	ignore

	>>UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	This IE indicates the UPF endpoint of NG-U transport bearer for the QoS flow.
	YES
	ignore

	>>Downlink TL Container
	O
	
	OCTET STRING
	Containing the Set Request message specified in TS 29.585 [56].
	YES
	ignore

	>>ECN Marking or Congestion Information Reporting Request
	O
	
	9.3.1.266
	
	YES
	ignore

	QoS Flow to Release List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	YES
	reject

	Additional UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of UL PDUs for split PDU session.
	YES
	reject

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Additional Redundant UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information List
9.3.2.12
	UPF endpoint of the additional NG-U transport bearer(s) proposed for delivery of redundant UL PDUs for split PDU session.
	YES
	ignore

	Redundant Common Network Instance
	O
	
	Common Network Instance
9.3.1.120
	
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	UPF endpoint of the NG-U transport bearer, for delivery of UL PDUs for the redundant transmission of the Redundant QoS Flow(s).
	YES
	ignore

	Security Indication
	O
	
	9.3.1.27
	
	YES
	ignore

	MBS Session Setup or Modify Request List
	O
	
	9.3.1.212
	
	YES
	ignore

	MBS Session To Release List
	O
	
	9.3.1.215
	
	YES
	ignore

	[bookmark: _Hlk165913739]NG-U UP TNL Failure Indication List
	
	0..1
	
	
	YES
	reject

	>UL NG-U UP TNL Modify Item
	
	1..<maxnoofMultiConnectivity>
	
	This IE(s) are included to indicate the existing tunnel within the PDU session has failed.
	-
	

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the UPF node
	-
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the NG-RAN node.
	-
	

	>>User Plane Error
	M
	
	ENUMERATED (gTP-U Error Indication Received, n3 path failure, …)
	
	-
	



	Range bound
	Explanation

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

	maxnoofMultiConnectivity
	Maximum no. of connectivity allowed for a UE. Value is 4. The current version of the specification supports up to 2 connectivity.
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This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[bookmark: _Hlk165914355]DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs.
	-
	

	UL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node.
	-
	

	QoS Flow Add or Modify Response List
	
	0..1
	
	
	-
	

	>QoS Flow Add or Modify Response Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index
9.3.1.152
	Index to the currently fulfilled alternative QoS parameters set
	YES
	Ignore

	>>TSC Traffic Characteristics Feedback
	O
	
	9.3.1.257
	
	YES
	ignore

	>>Uplink TL Container
	O
	
	OCTET STRING
	Containing the Set Response message specified in TS 29.585 [56].
	YES
	ignore

	>>DL NG-U UP TNL Information
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of NG-U transport bearer for the QoS flow.
	YES
	ignore

	>>AN Packet Delay Budget Uplink
	O
	
	Extended Packet Delay Budget
9.3.1.135
	Indicates the dynamic value of 5G-AN PDB in UL direction for the QoS flow as specified in TS 23.501 [9].
	YES
	ignore

	Additional DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of DL PDUs for split PDU session, together with associated QoS flows.
	-
	

	QoS Flow Failed to Add or Modify List
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Additional NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List
9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer corresponding to the modified UPF endpoint received in the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	Redundant DL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	NG-RAN node endpoint of the NG-U transport bearer, for delivery of DL PDUs for the redundant transmission.
	YES
	ignore

	Redundant UL NG-U UP TNL Information 
	O
	
	UP Transport Layer Information
9.3.2.2
	Identifies the NG-U transport bearer at the 5GC node for the redundant transmission.
	YES
	ignore

	Additional Redundant DL QoS Flow per TNL Information
	O
	
	QoS Flow per TNL Information List
9.3.2.1
	NG-RAN node endpoint of the additional NG-U transport bearer(s) for delivery of redundant DL PDUs for split PDU session, together with associated QoS flows.
	YES
	ignore

	Additional Redundant NG-U UP TNL Information
	O
	
	UP Transport Layer Information Pair List
9.3.2.11
	NG-RAN node endpoint of the NG-U transport bearer for delivery of redundant DL PDUs corresponding to the modified UPF endpoint(s) received in the UL NG-U UP TNL Modify List IE of the PDU Session Resource Modify Request Transfer IE in case of PDU session split. 
	YES
	ignore

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore

	MBS Support Indicator
	O
	
	9.3.1.210
	
	YES
	ignore

	MBS Session Setup or Modify Response List
	O
	
	MBS Session Setup Response List 
9.3.1.213
	
	YES
	ignore

	MBS Session Failed to Setup or Modify List
	O
	
	MBS Session Failed to Setup List 
9.3.1.214
	
	YES
	ignore

	ECN Marking or Congestion Information Reporting Status
	O
	
	9.3.1.267
	
	YES
	ignore

	PDU Set based Handling Indicator
	O
	
	9.3.1.268
	
	YES
	ignore

	Handling User Plane Failure Indication
	O
	
	ENUMERATED (tunnel released, qOS merged, qOS restoration, …)
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.
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[bookmark: _Toc155944894][bookmark: _Hlk158724368]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

	id-AdditionalDLForwardingUPTNLInformation,
	id-AdditionalULForwardingUPTNLInformation,
	id-AdditionalDLQosFlowPerTNLInformation,
	id-AdditionalDLUPTNLInformationForHOList,
	id-AdditionalNGU-UP-TNLInformation,
	id-AdditionalRedundantDL-NGU-UP-TNLInformation,
	id-AdditionalRedundantDLQosFlowPerTNLInformation,
	id-AdditionalRedundantNGU-UP-TNLInformation,
	id-AdditionalRedundantUL-NGU-UP-TNLInformation,
	id-AdditionalUL-NGU-UP-TNLInformation,
	id-AlternativeQoSParaSetList,
	id-AssistanceInformationQoE-Meas,
	id-AdditionalCancelledlocationReportingReferenceIDList,
	id-BurstArrivalTimeDownlink,
	id-Cause,
	id-CNPacketDelayBudgetDL,
	id-CNPacketDelayBudgetUL,
	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-CommonNetworkInstance,
	id-ConfiguredTACIndication,
	id-CN-MT-CommunicationHandling,
	id-CurrentQoSParaSetIndex,
	id-DAPSRequestInfo,
	id-DAPSResponseInfoList,
	id-DataForwardingNotPossible,
	id-DataForwardingResponseERABList,
	id-DirectForwardingPathAvailability,
	id-DL-NGU-UP-TNLInformation,
	id-DownlinkTLContainer,
	id-EndpointIPAddressAndPort,
	id-EnergySavingIndication,
	id-ExtendedMobilityInformation,
	id-ExtendedPacketDelayBudget,
	id-ExtendedRATRestrictionInformation,
	id-ExtendedReportIntervalMDT,
	id-ExtendedSliceSupportList,
	id-ExtendedTAISliceSupportList,
	id-ExtendedUEIdentityIndexValue,
	id-EUTRA-PagingeDRXInformation,
	id-EquivalentSNPNsList,
	id-GlobalCable-ID,
	id-GlobalRANNodeID,
	id-GlobalTNGF-ID,
 	id-GlobalTWIF-ID,
	id-GlobalW-AGF-ID,
	id-GUAMIType,
	id-HashedUEIdentityIndexValue,
	id-IncludeBeamMeasurementsIndication,
	id-IntersystemSONInformationRequest,
	id-IntersystemSONInformationReply,
	id-IntersystemResourceStatusUpdate,
	id-IntersystemMobilityFailureforVoiceFallback,
	id-LastEUTRAN-PLMNIdentity,
	id-LastVisitedPSCellList,
	id-LocationReportingAdditionalInfo,
	id-M4ReportAmount,
	id-M5ReportAmount,
	id-M6ReportAmount,
	id-ExcessPacketDelayThresholdConfiguration,
	id-M7ReportAmount,
	id-MaximumIntegrityProtectedDataRate-DL,
[bookmark: OLE_LINK51]	id-MBS-AreaSessionID,
	id-MBS-QoSFlowsToBeSetupList,
	id-MBS-QoSFlowsToBeSetupModList,
	id-MBS-QoSFlowToReleaseList,
	id-MBS-ServiceArea,
	id-MBS-SessionFSAIDList,
	id-MBS-SessionID,
	id-MBS-ActiveSessionInformation-SourcetoTargetList,
	id-MBS-ActiveSessionInformation-TargettoSourceList,
	id-MBS-AssistanceInformation,
	id-MBS-SessionTNLInfo5GC,
	id-MBS-SupportIndicator, 
	id-MBSSessionFailedtoSetupList,
	id-MBSSessionFailedtoSetuporModifyList,
	id-MBSSessionSetupResponseList,
	id-MBSSessionSetuporModifyResponseList,
	id-MBSSessionToReleaseList,
	id-MBSSessionSetupRequestList,
	id-MBSSessionSetuporModifyRequestList,
	id-MDTConfiguration,
	id-MicoAllPLMN,
	id-NetworkInstance,
	id-NGAPIESupportInformationRequestList,
	id-NGAPIESupportInformationResponseList,
	id-NID,
	id-NR-CGI,
	id-NRNTNTAIInformation,
	id-NPN-MobilityInformation,
	id-NPN-PagingAssistanceInformation,
	id-NPN-Support,
	id-NR-PagingeDRXInformation,
	id-OldAssociatedQosFlowList-ULendmarkerexpected,
	id-OnboardingSupport,
	id-PagingAssisDataforCEcapabUE,
	id-PagingCauseIndicationForVoiceService,
	id-PDUSessionAggregateMaximumBitRate,
	id-PduSessionExpectedUEActivityBehaviour,
	id-PDUSessionPairID,
	id-PDUSessionResourceFailedToSetupListCxtFail,
	id-PDUSessionResourceReleaseResponseTransfer,
	id-PDUSessionType,
	id-PEIPSassistanceInformation,
	id-PSCellInformation,
	id-PNI-NPNBasedMDT,
	id-PNI-NPN-AreaScopeofMDT,
	id-QMCConfigInfo,
	id-QosFlowAdditionalInfoList,
	id-QosFlowAddOrModifyRequestList,
	id-QosFlowFailedToSetupList,
	id-QosFlowFeedbackList,
	id-QosFlowParametersList,
	id-QosFlowSetupRequestList,
	id-QosFlowToReleaseList,
	id-QosMonitoringRequest,
	id-QosMonitoringReportingFrequency,
	id-SNPN-CellBasedMDT,
	id-SNPN-TAIBasedMDT,
	id-SNPN-BasedMDT,
	id-SuccessfulHandoverReportList,
	id-SupportedUETypeList,
	id-UEContextReferenceAtSource,
	id-RAT-Information,
	id-RedundantCommonNetworkInstance,
	id-RedundantDL-NGU-TNLInformationReused,
	id-RedundantDL-NGU-UP-TNLInformation,
	id-RedundantDLQosFlowPerTNLInformation,
	id-RedundantPDUSessionInformation,
	id-RedundantQosFlowIndicator,
	id-RedundantUL-NGU-UP-TNLInformation,
	id-SCTP-TLAs,
	id-SecondaryRATUsageInformation,
	id-SecurityIndication,
	id-SecurityResult,
	id-SgNB-UE-X2AP-ID,
	id-S-NSSAI,
	id-SONInformationReport,
	id-SourceNodeID,
	id-SourceNodeTNLAddrInfo,
	id-SourceTNLAddrInfo,
	id-SurvivalTime,
	id-Selected-Target-SNPN-Identity,
	id-TNLAssociationTransportLayerAddressNGRAN,
	id-TAINSAGSupportList,
	id-TargetHomeENB-ID,
	id-TargetRNC-ID,
	id-TimeBasedHandoverInformation,
	id-TraceCollectionEntityURI,
	id-TSCTrafficCharacteristics,
	id-UEHistoryInformationFromTheUE,
	id-UERadioCapabilityForPaging,
	id-UERadioCapabilityForPagingOfNB-IoT,
	id-UL-NGU-UP-TNLInformation,
	id-UL-NGU-UP-TNLModifyList,
	id-ULForwarding,
	id-ULForwardingUP-TNLInformation,
	id-UplinkTLContainer,
	id-UsedRSNInformation,
	id-NG-U-UP-TNL-FailureIndicationList,
	id-HandlingUserPlaneFailure-Indication,
	id-UserLocationInformationTNGF,
	id-UserLocationInformationTWIF,
	id-UserLocationInformationW-AGF,
	id-EarlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-DLDiscarding,
	id-TAI,
	id-HFCNode-ID-new,
	id-GlobalCable-ID-new,
	id-FiveGProSeLayer2Multipath,
[bookmark: _Hlk132920536]	id-CandidateRelayUEInformationList,
	id-FiveGProSeLayer2UEtoUERelay,
	id-FiveGProSeLayer2UEtoUERemote,
	id-SuccessfulPSCellChangeReportList,
	id-TargetCellCRNTI,
	id-TimeSinceFailure,
	id-ClockQualityReportingControlInfo,
	id-RANfeedbacktype,
	id-QoSFlowTSCList,
	id-TSCTrafficCharacteristicsFeedback,
	id-ANPacketDelayBudgetUL,
	id-MBSCommServiceType,
	id-IAB-MTUserLocationInformation,
[bookmark: _Hlk148705241]	id-PDUsetQoSParameters,
	id-PDUSetbasedHandlingIndicator,
	id-N6JitterInformation,
	id-ECNMarkingorCongestionInformationReportingRequest,
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PDUSessionResourceModifyRequestTransfer ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ {PDUSessionResourceModifyRequestTransferIEs} },
	...
}

PDUSessionResourceModifyRequestTransferIEs NGAP-PROTOCOL-IES ::= {
	{ ID id-PDUSessionAggregateMaximumBitRate			CRITICALITY reject	TYPE PDUSessionAggregateMaximumBitRate		PRESENCE	optional		}|
	{ ID id-UL-NGU-UP-TNLModifyList						CRITICALITY reject	TYPE UL-NGU-UP-TNLModifyList					PRESENCE	optional		}|
	{ ID id-NetworkInstance								CRITICALITY reject	TYPE NetworkInstance								PRESENCE optional		}|
	{ ID id-QosFlowAddOrModifyRequestList				CRITICALITY reject	TYPE QosFlowAddOrModifyRequestList			PRESENCE optional		}|
	{ ID id-QosFlowToReleaseList						CRITICALITY reject	TYPE QosFlowListWithCause						PRESENCE optional		}|
	{ ID id-AdditionalUL-NGU-UP-TNLInformation			CRITICALITY reject	TYPE UPTransportLayerInformationList			PRESENCE optional		}|
	{ ID id-CommonNetworkInstance						CRITICALITY ignore	TYPE CommonNetworkInstance						PRESENCE optional		}|
	{ ID id-AdditionalRedundantUL-NGU-UP-TNLInformation	CRITICALITY ignore	TYPE UPTransportLayerInformationList			PRESENCE optional		}|
	{ ID id-RedundantCommonNetworkInstance				CRITICALITY ignore	TYPE CommonNetworkInstance						PRESENCE optional		}|
	{ ID id-RedundantUL-NGU-UP-TNLInformation			CRITICALITY ignore	TYPE UPTransportLayerInformation				PRESENCE optional	 	}|
	{ ID id-SecurityIndication							CRITICALITY ignore	TYPE SecurityIndication							PRESENCE optional		}|
	{ ID id-MBSSessionSetuporModifyRequestList			CRITICALITY ignore	TYPE MBSSessionSetuporModifyRequestList		PRESENCE optional		}|
	{ ID id-MBSSessionToReleaseList						CRITICALITY ignore	TYPE MBSSessionToReleaseList					PRESENCE optional		}|
	{ ID id-NG-U-UP-TNL-FailureIndicationList			CRITICALITY reject	TYPE NG-U-UP-TNL-FailureIndicationList		PRESENCE optional		},
	...
}	

PDUSessionResourceModifyResponseTransfer ::= SEQUENCE {
	dL-NGU-UP-TNLInformation				UPTransportLayerInformation											OPTIONAL,
	uL-NGU-UP-TNLInformation				UPTransportLayerInformation											OPTIONAL,
	qosFlowAddOrModifyResponseList			QosFlowAddOrModifyResponseList										OPTIONAL,
	additionalDLQosFlowPerTNLInformation	QosFlowPerTNLInformationList										OPTIONAL,
	qosFlowFailedToAddOrModifyList			QosFlowListWithCause												OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {PDUSessionResourceModifyResponseTransfer-ExtIEs} }	OPTIONAL,
	...
}

PDUSessionResourceModifyResponseTransfer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-AdditionalNGU-UP-TNLInformation					CRITICALITY ignore	EXTENSION UPTransportLayerInformationPairList	PRESENCE optional	}|
	{ ID id-RedundantDL-NGU-UP-TNLInformation				CRITICALITY ignore	EXTENSION UPTransportLayerInformation				PRESENCE optional	}|
	{ ID id-RedundantUL-NGU-UP-TNLInformation				CRITICALITY ignore	EXTENSION UPTransportLayerInformation				PRESENCE optional	}|
	{ ID id-AdditionalRedundantDLQosFlowPerTNLInformation	CRITICALITY ignore	EXTENSION QosFlowPerTNLInformationList				PRESENCE optional	}|
	{ ID id-AdditionalRedundantNGU-UP-TNLInformation		CRITICALITY ignore	EXTENSION UPTransportLayerInformationPairList	PRESENCE optional	}|
	{ ID id-SecondaryRATUsageInformation					CRITICALITY ignore	EXTENSION SecondaryRATUsageInformation				PRESENCE optional	}|
	{ ID id-MBS-SupportIndicator							CRITICALITY ignore	EXTENSION MBS-SupportIndicator						PRESENCE optional	}|
	{ ID id-MBSSessionSetuporModifyResponseList				CRITICALITY ignore	EXTENSION MBSSessionSetupResponseList				PRESENCE optional	}|
	{ ID id-MBSSessionFailedtoSetuporModifyList				CRITICALITY ignore	EXTENSION MBSSessionFailedtoSetupList				PRESENCE optional	}|
	{ ID id-ECNMarkingorCongestionInformationReportingStatus	CRITICALITY ignore	EXTENSION ECNMarkingorCongestionInformationReportingStatus		PRESENCE optional }|
	{ ID id-PDUSetbasedHandlingIndicator 					CRITICALITY ignore	EXTENSION PDUSetbasedHandlingIndicator 			PRESENCE optional }|
	{ ID id-HandlingUserPlaneFailure-Indication		        CRITICALITY ignore	EXTENSION HandlingUserPlaneFailure-Indication 	PRESENCE optional },
	...
}

NG-U-UP-TNL-FailureIndicationList ::= SEQUENCE (SIZE(1..maxnoofMultiConnectivity)) OF NG-U-UP-TNL-FailureIndicationItem

NG-U-UP-TNL-FailureIndicationItem ::= SEQUENCE {
	uL-NGU-UP-TNLInformation		UPTransportLayerInformation,
	dL-NGU-UP-TNLInformation		UPTransportLayerInformation,
	user-Plane-Error				User-Plane-Error,
	iE-Extensions		ProtocolExtensionContainer { { NG-U-UP-TNL-FailureIndicationItem-ExtIEs} }	OPTIONAL,
	...
}

User-Plane-Error ::= ENUMERATED {
	gTP-U-Error-IndicationReceived, 
	n3-path-failure,
	...
}

HandlingUserPlaneFailure-Indication ::= ENUMERATED {
	tunnel-released, 
	qOS-merged,
	qOS-restoration,
	...
}
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

NGAP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

****************************Skip to Next Change **********************
	id-MBS-AssistanceInformation							ProtocolIE-ID ::= 416
	id-BroadcastTransportFailureTransfer					ProtocolIE-ID ::= 417
	id-BroadcastTransportRequestTransfer					ProtocolIE-ID ::= 418
	id-BroadcastTransportResponseTransfer					ProtocolIE-ID ::= 419
	id-TimeBasedHandoverInformation							ProtocolIE-ID ::= 420
	id-DLDiscarding											ProtocolIE-ID ::= 421
[bookmark: _Hlk148705432]	id-PDUsetQoSParameters									ProtocolIE-ID ::= 422
	id-PDUSetbasedHandlingIndicator							ProtocolIE-ID ::= 423
	id-N6JitterInformation									ProtocolIE-ID ::= 424
	id-ECNMarkingorCongestionInformationReportingRequest	ProtocolIE-ID ::= 425
	id-ECNMarkingorCongestionInformationReportingStatus		ProtocolIE-ID ::= 426
	id-NG-U-UP-TNL-FailureIndicationList					ProtocolIE-ID ::= xxx
	id-HandlingUserPlaneFailure-Indication					ProtocolIE-ID ::= xxy





END
-- ASN1STOP
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