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1   Introduction
In the last RAN3#105, solution#1 based multi-connectivity for higher-layer redundancy transmission was further discussed based on the LS reply from SA2 with the following way forward [1],

· Support the solution by using RSN;

· If the PDU session pair information can be provided to NG-RAN node, enhancements can be made to gain more flexibility. 

Provided that RAN3 is not sure if the 5G is able to provide the PDU session pair information, a LS is approved to sent to SA2 requiring further clarification. In the last SA2#135, the LS was discussed together with candidate SA2 solutions but the response was postponed. SA2 has discussed this issue extensively again in SA2#136 with a final response in [6].
In this contribution, we intend to further provide analysis of RAN spec impact of redundancy indication based on RAN3 and SA2 progress and a TP for IIOT BL CR for TS 38.413 is attached in Annex as well. 

2   Discussion
2.1   Indication of PDU session pair information

The baseline CR to stage 2 is agreed in [R3-194660]. It is clearly captured that: 
· When PDU session setup or modification is initiated, the RAN can configure dual connectivity in one NG-RAN node or two NG-RAN nodes for the two redundant PDU sessions to ensure the user plane paths disjoint according to redundancy information received from 5GC; 
· If the RAN cannot satisfy the disjoint user plane requirements, the redundant PDU sessions may be kept or not kept according to the RAN local configuration.
For the non-MR-DC operation case, redundant PDU session can be either released or setup at a single NG-RAN node. To this end, following the “best effort” principle, it should give flexibility to NG-RAN to perform the redundant transmission and disjoint carriers, DUs and CU-UPs can be utilized to fulfil the reliability. More detailed analysis of potential benefit can refer to [7] for the cases of a single node and multiple CU-UP. 
Observation 1: From RAN3 perspective, the redundancy indication is expected to include RSN and optional PDU session pair information to enable flexible NG-RAN implementation for joint UP resources in non-MR-DC operation.

However, SA2 has discussed the issue over two meetings but without any consensus. Finally SA2 concluded that for Rel-16, SA2 cannot provide any solution to gain more flexibility but only rely upon RSN. Additionally, SA2 indicates that it may be considered in future release [4]. We understand that a variety of different proposals on the table as [4] [5] make it difficult to converge within Rel-16 in view of SA2 timeline. Given the status in both SA2 and RAN3, our understanding is that, the benefits of additional PDU session pair information have been observed in RAN3 and a complete solution is feasible from SA2 perspective. Therefore, we propose to exclude the pair information but only introduce the RSN in Rel-16, but ask SA2 for a potential key issue in Rel-17 TSC/URLLC enhancements (FS_IIOT), which still offers the possibility of fixing the issue in Rel-17. Otherwise, obstacles for implementation of Solution#1 can be foreseen from the RAN perspective. And a draft reply LS to SA2 can be found in [8].  
Proposal 1: RAN3 concludes to exclude additional PDU session pair information in Rel-16, but can consider it for Rel-17 in coordination with SA2. Only RSN indication can be introduced per PDU session.
2.2   Cause value 
In addition, apart from the RSN indicator, as replied from SA2 in previous meeting, the NG-RAN may reject the PDU session setup if the RSN requirements cannot be fulfilled based on local configuration as follows, which has been captured in SA2 TS. Therefore, we understand it is beneficial for the NG-RAN to indicate the appropriate cause value of the PDU session as failed in the PDU SESSION RESOURCE SETUP RESPONSE message for SMF consideration of the current NG-RAN status for further handling. And a new cause value can be added to indicate the abnormal case and the NG-RAN handling with respect to the case. The existing cause of “Radio resources not available” cannot help SMF to distinguish the cases from the current ones. With the new cause value, SMF is aware of the RAN resource status and can make further decision to either modify the PDU session or switch to Solution#4 in order to satisfy the reliability requirement. 
-
Using NG-RAN local configuration, NG-RAN determines whether the PDU Session shall be kept or not kept in case NG-RAN cannot satisfy the user plane requirements indicated by the RSN parameter by means of dual connectivity. If the PDU Session shall be kept, the PDU Session remains established even if the user plane requirements indicated by RSN cannot be satisfied. If the PDU Session shall not be kept when RSN requirement can not be fulfilled, the PDU Session shall be released/not established by NG-RAN.
Observation 1: It is beneficial to notify SMF of the failure of redundant PDU session setup due to unavailable disjoint UP resources for DC operation. 

Proposal 2: A new cause value should be introduced to indicate the failure of disjoint UP resources setup (i.e. dual connectivity) . 
2.3   Summary of RAN spec impacts
- 38.413
According to the analysis above, the following proposal can be made. Further, given that the requirement of URLLC is normally constant with a setup QoS flow, we don't see any need to exchange the RSN indication in PDU session modification procedure.   
Proposal 3a: The RSN indication shall be indicated to NG-RAN over NG during PDU session setup procedure.
Proposal 3b: A new cause value shall be added to indicate the failure of PDU session setup over NG when disjoint user plane resources for DC operation are not available.
- 38.423

As specified in SA2 TS 23.501, the redundancy indication shall be transferred during mobility procedure in addition to SN setup procedure. Similarly, given that the requirement of URLLC is normally constant with a setup QoS flow, we don't see any need to exchange the redundancy indication in SN configuration update procedure.   
Proposal 4a: The RSN indication shall be transferred between NG-RAN nodes over Xn during handover procedure and SN addition procedure.
Proposal 4b: A new cause value shall be added to indicate the failure of PDU session setup over Xn when disjoint user plane resources for DC operation are not available.
- 38.463
After the PDU session setup with redundant indication at NG-RAN, in case of CU-CP UP split, the indication shall be propagate to E1 bearer context setup to enable gNB-CU-UP to determine the disjoint UP resources to serve the concerned PDU session.
Proposal 5a: The RSN indication shall be indicated to gNB-CU-UP over E1 during bearer context setup procedure.
Proposal 5b: A new cause value shall be added to indicate the failure of PDU session setup over E1 when disjoint user plane resources for DC operation are not available.
3   Conclusion
In this contribution, we discussed Stage 3 details of redundancy indication based on RAN3 progress, and the following observation and proposals are made. 

Observation 1: It is beneficial to notify SMF of the failure of redundant PDU session setup due to unavailable disjoint UP resources for DC operation. 
Proposal 1: The redundancy indication is expected to include RSN and optional PDU session pair information to enable flexible NG-RAN implementation for joint UP resources in non-MR-DC operation.
Proposal 2: RAN3 confirms that the PDU session pair information can be provided by SMF in case one SMF is selected that manages the redundant PDU session without additional SA2 impact.
Proposal 3a: The redundancy indication shall be indicated to NG-RAN over NG during PDU session setup procedure.

Proposal 3b: A new cause value shall be added to indicate the failure of PDU session setup over NG when disjoint user plane resources for DC operation are not available.

Proposal 4a: The redundancy indication shall be transferred between NG-RAN nodes over Xn during handover procedure and SN addition procedure.

Proposal 4b: A new cause value shall be added to indicate the failure of PDU session setup over Xn when disjoint user plane resources for DC operation are not available.

Proposal 5a: The redundancy indication shall be indicated to gNB-CU-UP over E1 during bearer context setup procedure.

Proposal 5b: A new cause value shall be added to indicate the failure of PDU session setup over E1 when disjoint user plane resources for DC operation are not available.

The corresponding TP for IIoT BL CR for TS 38.413 can be found in annex. 

The corresponding TP for IIoT BL CR for TS 38.423, TS 38.463 can be found in [2] [3] respectively. 
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Annex TP for IIoT BL CR for TS 38.413
8.2.1
PDU Session Resource Setup

8.2.1.1
General

The purpose of the PDU Session Resource Setup procedure is to assign resources on Uu and NG-U for one or several PDU sessions and the corresponding QoS flows, and to setup corresponding DRBs for a given UE. The procedure uses UE-associated signalling.

8.2.1.2
Successful Operation

[image: image1.emf]NG-RAN node

PDU SESSION RESOURCE SETUP REQUEST

PDU SESSION RESOURCE SETUP RESPONSE

AMF


Figure 8.2.1.2-1: PDU session resource setup: successful operation

<Unchanged Text Omitted>
For each PDU session, if the Redundancy Indication IE is included in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall, if supported, set up disjoint user plane resources indicated by the Redundancy Indication IE, as specified in TS 23.501 [9].
<Unchanged Text Omitted>
----------------------------------------------------------Next Change--------------------------------------------------------

8.4.2
Handover Resource Allocation

8.4.2.1
General

The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the handover of a UE.

8.4.2.2
Successful Operation
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Figure 8.4.2.2-1: Handover resource allocation: successful operation

<Unchanged Text Omitted>
Upon receiving the PDU Session Resource Setup List IE contained in the HANDOVER REQUEST message, the target NG-RAN node shall behave the same as defined in the PDU Session Resource Setup procedure. The target NG-RAN node shall report to the AMF in the HANDOVER REQUEST ACKNOWLEDGE message the result for each PDU session resource requested to be setup. In particular, for each PDU session resource successfully setup, it shall include the Handover Request Acknowledge Transfer IE containing the following information:

-
The list of QoS flows which have been successfully established in the QoS Flow Setup Response List IE.

-
The Data Forwarding Accepted IE if the data forwarding for the QoS flow is accepted.

-
The list of QoS flows which have failed to be established, if any, in the QoS Flow Failed to Setup List IE.
-
The UP transport layer information to be used for the PDU session.

-
The security result associated to the PDU session.
-
The redundant UP transport layer information to be used for the redundant transmission for the PDU session.
For each PDU session for which the Redundancy Indication IE is included in the Handover Request Transfer IE of the HANDOVER REQUEST message, the target NG-RAN node, if supported, shall set up disjoint user plane resources indicated, as specified in TS 23.501 [9].
<Unchanged Text Omitted>
----------------------------------------------------------Next Change--------------------------------------------------------
9.3.4.1
PDU Session Resource Setup Request Transfer

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
	This IE shall be present when at least one Non-GBR QoS flow is being setup and is ignored otherwise.
	YES
	reject

	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.
	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), for delivery of UL PDUs for split PDU session.
	YES
	reject

	Data Forwarding Not Possible
	O
	
	9.3.1.63
	This IE may be present in case of HANDOVER REQUEST message and is ignored otherwise.
	YES
	reject

	PDU Session Type
	M
	
	9.3.1.52
	
	YES
	reject

	Security Indication
	O
	
	9.3.1.27
	
	YES
	reject

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

	QoS Flow Setup Request List
	
	1
	
	
	YES
	reject

	>QoS Flow Setup Request Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.12
	
	-
	

	>>E-RAB ID
	O
	
	9.3.2.3
	
	-
	

	>>TSC Traffic Characteristics
	O
	
	9.3.1.x
	This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	>>Redundant QoS Flow Indicator
	O
	
	9.3.1.x1
	This IE indicates that this QoS flow is requested for the redundant transmission.
	YES
	ignore

	Common Network Instance
	O
	
	9.3.1.120
	
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	9.3.1.64
	This IE may be present in case of inter-system handover and shall be ignored otherwise.
	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.
	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), 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

	Redundancy Indication
	O
	
	9.3.1.x
	This IE indicates PDU session redundant information as specified in TS 23.501 [9] and 9.3.1.x.
	YES
	ignore


	Range bound
	Explanation

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


----------------------------------------------------------Next Change--------------------------------------------------------

9.3.1.x
Redundancy Indication
This IE defines the redundant sequence number (RSN) to be applied to the concerned PDU Session.

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

	Redundant Sequence Number
	M
	
	ENUMERATED (1, 2, …)
	


----------------------------------------------------------Next Change--------------------------------------------------------

9.3.1.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the NGAP protocol.

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

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified,

TXnRELOCOverall expiry,

Successful handover,

Release due to NG-RAN generated reason,

Release due to 5GC generated reason,

Handover cancelled,

Partial handover,

Handover failure in target 5GC/NG-RAN node or target system,

Handover target not allowed,

TNGRELOCoverall expiry,

TNGRELOCprep expiry,

Cell not available,

Unknown target ID,

No radio resources available in target cell,

Unknown local UE NGAP ID,

Inconsistent remote UE NGAP ID,

Handover desirable for radio reasons,

Time critical handover,

Resource optimisation handover,

Reduce load in serving cell,

User inactivity,

Radio connection with UE lost,

Radio resources not available,

Invalid QoS combination,

Failure in the radio interface procedure,

Interaction with other procedure,

Unknown PDU Session ID,

Unknown QoS Flow ID,
Multiple PDU Session ID Instances,

Multiple QoS Flow ID Instances,

Encryption and/or integrity protection algorithms not supported,

NG intra-system handover triggered,

NG inter-system handover triggered,

Xn handover triggered,

Not supported 5QI value,
UE context transfer,
IMS voice EPS fallback or RAT fallback triggered,

UP integrity protection not possible,

UP confidentiality protection not possible,

Slice(s) not supported,

UE in RRC_INACTIVE state not reachable,

Redirection,

Resources not available for the slice(s),

UE maximum integrity protected data rate reason,

Release due to CN-detected mobility,
…, N26 interface not available, Release due to pre-emption, Multiple Location Reporting Reference ID Instances, disjoint user plane resources for DC operation not available)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport resource unavailable,

Unspecified,
…)
	

	>NAS
	
	
	
	

	>>NAS Cause
	M
	
	ENUMERATED

(Normal release,

Authentication failure,

Deregister,
Unspecified, 

…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer syntax error,
Abstract syntax error (reject),
Abstract syntax error (ignore and notify),
Message not compatible with receiver state,

Semantic error,

Abstract syntax error (falsely constructed message),

Unspecified,

…)
	

	>Miscellaneous
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control processing overload, 

Not enough user plane processing resources,
Hardware failure,
O&M intervention,
Unknown PLMN,

Unspecified, 

…)
	


The meaning of the different cause values is described in the following tables. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	TXnRELOCOverall expiry
	The timer guarding the handover that takes place over Xn has abnormally expired.

	Successful handover
	Successful handover.

	Release due to NG-RAN generated reason
	Release is initiated due to NG-RAN generated reason.

	Release due to 5GC generated reason
	Release is initiated due to 5GC generated reason.

	Handover cancelled
	The reason for the action is cancellation of Handover.

	Partial handover
	Provides a reason for the handover cancellation. The HANDOVER COMMAND message from AMF contained PDU Session Resource to Release List IE or QoS flow to Release List and the source NG-RAN node estimated service continuity for the UE would be better by not proceeding with handover towards this particular target NG-RAN node.

	Handover failure in target 5GC/ NG-RAN node or target system
	The handover failed due to a failure in target 5GC/NG-RAN node or target system.

	Handover target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.

	TNGRELOCoverall expiry
	The reason for the action is expiry of timer TNGRELOCoverall.

	TNGRELOCprep expiry
	Handover Preparation procedure is cancelled when timer TNGRELOCprep expires.

	Cell not available
	The concerned cell is not available.

	Unknown target ID
	Handover rejected because the target ID is not known to the AMF.

	No radio resources available in target cell
	Load on target cell is too high.

	Unknown local UE NGAP ID
	The action failed because the receiving node does not recognise the local UE NGAP ID.

	Inconsistent remote UE NGAP ID
	The action failed because the receiving node considers that the received remote UE NGAP ID is inconsistent.

	Handover desirable for radio reasons
	The reason for requesting handover is radio related.

	Time critical handover
	Handover is requested for time critical reason i.e., this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.

	Resource optimisation handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

	Reduce load in serving cell
	Load on serving cell needs to be reduced. When applied to handover preparation, it indicates the handover is triggered due to load balancing.

	User inactivity
	The action is requested due to user inactivity on all PDU sessions, e.g., NG is requested to be released in order to optimise the radio resources.

	Radio connection with UE lost
	The action is requested due to losing the radio connection to the UE.

	Radio resources not available
	No requested radio resources are available.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.

	Failure in the radio interface procedure
	Radio interface procedure has failed.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown in the NG-RAN node.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknown in the NG-RAN node.

	Multiple PDU Session ID instances
	The action failed because multiple instance of the same PDU Session had been provided to/from the NG-RAN node.

	Multiple QoS Flow ID instances
	The action failed because multiple instances of the same QoS flow had been provided to the NG-RAN node.

	Encryption and/or integrity protection algorithms not supported
	The NG-RAN node is unable to support any of the encryption and/or integrity protection algorithms supported by the UE.

	NG intra-system handover triggered
	The action is due to a NG intra-system handover that has been triggered.

	NG inter-system handover triggered
	The action is due to a NG inter-system handover that has been triggered.

	Xn handover triggered
	The action is due to an Xn handover that has been triggered.

	Not supported 5QI value
	The QoS flow setup failed because the requested 5QI is not supported.

	UE context transfer
	The action is due to a UE resumes from the NG-RAN node different from the one which sent the UE into RRC_INACTIVE state.

	IMS voice EPS fallback or RAT fallback triggered
	The setup of QoS flow is failed due to EPS fallback or RAT fallback for IMS voice using handover or redirection.

	UP integrity protection not possible
	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy.

	Slice(s) not supported
	Slice(s) not supported.

	UE in RRC_INACTIVE state not reachable
	The action is requested due to RAN paging failure.

	Redirection
	The release is requested due to inter-system redirection or intra-system redirection.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	UE maximum integrity protected data rate reason
	The request is not accepted in order to comply with the maximum data rate for integrity protection supported by the UE.

	Release due to CN-detected mobility
	The context release is requested by the AMF because the UE is already served by another CN node (same or different system), or another NG interface of the same CN node.

	N26 interface not available
	The action failed due to a temporary failure of the N26 interface.

	Release due to pre-emption
	Release is initiated due to pre-emption.

	Multiple Location Reporting Reference ID Instances
	The action failed because multiple areas of interest are set with the same Location Reporting Reference ID.

	Disjoint user plane resources for DC operation not available
	The requirement of disjoint user plane resources for DC operation indicated by the Redundancy Indication cannot be met.


	Transport Layer cause
	Meaning

	Transport resource unavailable
	The required transport resources are not available.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Transport Network Layer related.


	NAS cause
	Meaning

	Normal release
	The release is normal.

	Authentication failure
	The action is due to authentication failure.

	Deregister
	The action is due to deregister.

	Unspecified
	Sent when none of the above cause values applies but still the cause is NAS related.


	Protocol cause
	Meaning

	Transfer syntax error
	The received message included a transfer syntax error.

	Abstract syntax error (reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract syntax error (ignore and notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Message not compatible with receiver state
	The received message was not compatible with the receiver state.

	Semantic error
	The received message included a semantic error.

	Abstract syntax error (falsely constructed message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.


	Miscellaneous cause
	Meaning

	Control processing overload
	Control processing overload.

	Not enough user plane processing resources
	Not enough resources are available related to user plane processing.

	Hardware failure
	Action related to hardware failure.

	O&M intervention
	The action is due to O&M intervention.

	Unknown PLMN
	The AMF does not identify any PLMN provided by the NG-RAN node.

	Unspecified failure
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer, NAS or Protocol.


------------------------------------------------------------------------------Next Change-----------------------------------------------------------------------------

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
<Unchanged Text Omitted>

id-RedundancyIndication
,
<Unchanged Text Omitted>
CauseRadioNetwork ::= ENUMERATED {


unspecified,


txnrelocoverall-expiry,


successful-handover,


release-due-to-ngran-generated-reason,


release-due-to-5gc-generated-reason,


handover-cancelled,



partial-handover,



ho-failure-in-target-5GC-ngran-node-or-target-system,


ho-target-not-allowed,


tngrelocoverall-expiry,

tngrelocprep-expiry,


cell-not-available,


unknown-targetID,


no-radio-resources-available-in-target-cell,


unknown-local-UE-NGAP-ID,


inconsistent-remote-UE-NGAP-ID,


handover-desirable-for-radio-reason,


time-critical-handover,


resource-optimisation-handover,


reduce-load-in-serving-cell,


user-inactivity,


radio-connection-with-ue-lost,


radio-resources-not-available,


invalid-qos-combination,


failure-in-radio-interface-procedure,


interaction-with-other-procedure,


unknown-PDU-session-ID,


unkown-qos-flow-ID,


multiple-PDU-session-ID-instances,


multiple-qos-flow-ID-instances,

encryption-and-or-integrity-protection-algorithms-not-supported,

ng-intra-system-handover-triggered,


ng-inter-system-handover-triggered,


xn-handover-triggered,


not-supported-5QI-value,


ue-context-transfer,


ims-voice-eps-fallback-or-rat-fallback-triggered,


up-integrity-protection-not-possible,


up-confidentiality-protection-not-possible,


slice-not-supported,


ue-in-rrc-inactive-state-not-reachable,


redirection,


resources-not-available-for-the-slice,


ue-max-integrity-protected-data-rate-reason,


release-due-to-cn-detected-mobility,


...,


n26-interface-not-available,


release-due-to-pre-emption,


multiple-location-reporting-reference-ID-instances,


disjoint user plane resources for DC operation not available,
}

<Unchanged Text Omitted>
PDUSessionResourceSetupRequestTransferIEs NGAP-PROTOCOL-IES ::= {


{ ID id-PDUSessionAggregateMaximumBitRate
CRITICALITY reject
TYPE PDUSessionAggregateMaximumBitRate

PRESENCE optional

}|


{ ID id-UL-NGU-UP-TNLInformation


CRITICALITY reject
TYPE UPTransportLayerInformation



PRESENCE mandatory
}|


{ ID id-AdditionalUL-NGU-UP-TNLInformation
CRITICALITY reject
TYPE UPTransportLayerInformationList

PRESENCE optional

}|


{ ID id-DataForwardingNotPossible


CRITICALITY reject
TYPE DataForwardingNotPossible



PRESENCE optional

}|


{ ID id-PDUSessionType





CRITICALITY reject
TYPE PDUSessionType







PRESENCE mandatory
}|


{ ID id-SecurityIndication




CRITICALITY reject
TYPE SecurityIndication






PRESENCE optional

}|


{ ID id-NetworkInstance





CRITICALITY reject
TYPE NetworkInstance






PRESENCE optional

}|


{ ID id-QosFlowSetupRequestList



CRITICALITY reject
TYPE QosFlowSetupRequestList




PRESENCE mandatory
}|


{ ID id-CommonNetworkInstance



CRITICALITY ignore
TYPE CommonNetworkInstance





PRESENCE optional

}|


{ ID id-DirectForwardingPathAvailability
CRITICALITY ignore
TYPE DirectForwardingPathAvailability

PRESENCE optional
 
}|


{ ID id-RedundantUL-NGU-UP-TNLInformation
CRITICALITY ignore
TYPE UPTransportLayerInformation



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-RedundancyIndication

CRITICALITY ignore
TYPE RedundancyIndication





PRESENCE optional

},

...

}

<Unchanged Text Omitted>
RedundancyIndication-ID ::= SEQUENCE {


redundantSequenceNumber

RedundantSequenceNumber,


iE-Extensions

ProtocolExtensionContainer { { RedundancyIndication-ID-ExtIEs} } OPTIONAL,


...

}

RedundancyIndication-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

RedundantSequenceNumber ::= ENUMERATED {


1,


2,


...

}

<Unchanged Text Omitted>
9.4.7
Constant Definitions

-- ASN1START

-- **************************************************************

--

<Unchanged Text Omitted>
id-RedundancyIndication



ProtocolIE-ID ::= xxx
<Unchanged Text Omitted>
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