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Introduction
At the previous RAN3 meeting, there was a discussion on whether to support multiple SCTP associations over E1. As documented in the Chairman Notes, some operators expressed support for introducing this feature. On the other hand, some companies expressed concern, especially due to limited time for defining it in Rel-15. Due to time restriction during the meeting and the need for submitting clean specifications to RAN plenary, it was decided to postpone the discussion:  
· Multiple SCTP associations may be discussed in the future;
In this contribution, we would like to re-open the discussion and we re-iterate on the importance of having a consistent node architecture in 5G, where both the F1 and E1 interfaces are aligned in the support of multiple SCTP associations, so that efficient virtualized and geo-redundant gNB-CU-CP deployments are possible.
Discussion 
Regarding the TNL solution for the F1-C interface, RAN3 has already agreed the following:
· There can be multiple SCTP associations for one F1-C instance to enable, for example, node capacity required for UE signalling to scale out;
· Such SCTP associations may have different endpoints (that are represented by different IP addresses) at the gNB-CU-CP side;
· The information enabling the solution is exchanged by means of the Configuration Update procedure.
We can then derive the following principles:
Observation 1: It is already assumed in RAN3 that the gNB-CU-CP can be geo-redundant/distributed, e.g. for scaling out capacity relative to dedicated signalling.
Based on the above, we think it is essential that the corresponding support is also enabled over the E1 interface. Similar as the F1, the E1 interface is an interface internal to the gNB. To have a consistent gNB architecture it is required that both the interfaces support the same transport layer features. This is a requirement to allow efficient virtualized and geo-redundant gNB-CU-CP deployments. 
Let us for example assume that the gNB-CU-CP is composed of different “CU-CP instances” that serve different groups of UEs. Each “CU-CP instance” is in a different geographical location and uses a different IP address and a different SCTP endpoint. Over F1, the gNB-DU can contact directly the “CU-CP instance” serving a given UE i.e., using a different SCTP association for each “CU-CP instance”. However, since multipipe SCTP associations over E1 are not supported, the gNB-CU-UP cannot contact directly the “CU-CP instance” serving a given UE. The only possible workarounds to enable the gNB-CU-UP to contact the “CU-CP instance” serving the UE are: 
(1) internal routing in the gNB-CU-CP or; 
(2) each “CU-CP instance” establishes its own E1 interface toward a different gNB-CU-UP.
These workarounds are obviously sub-optimal and impose unnecessary complexity and restrictions on network implementation. The clean solution would instead have different SCTP associations over E1.
Observation 2: Multiple SCTP associations over E1 enable to support efficiently scenarios where the gNB-CU-CP is virtualized and geo-redundant. If not supported, it will cause inefficiencies and extra-complexity in implementation. 
Therefore, supporting multiple SCTP associations over E1 is critical for split deployments.
It is proposed to enable the support of multiple SCTP associations over the E1 interface to enable efficient gNB-CU-CP virtualization. 
RAN3 is kindly asked to agree with TP for TS 38.463 in Annex I and the CR for TS 38462 in R3-184119.
Conclusion
In this contribution, we discussed the importance of supporting multiple SCTP associations on E1.
1. [bookmark: _In-sequence_SDU_delivery]It is proposed to enable the support of multiple SCTP associations over the E1 interface to enable efficient gNB-CU-CP virtualization. 
[bookmark: _GoBack]RAN3 is kindly asked to agree with TP for TS 38.463 in Annex I and the CR for TS 38462 in R3-184119.
Annex I: TP for BL CR for TS 38.463
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[bookmark: _Toc513053688]8.2.6	gNB-CU-CP Configuration Update 
[bookmark: _Toc513053689]8.2.6.1	General
The purpose of the gNB-CU-CP Configuration Update procedure is to update application level configuration data needed for the gNB-CU-CP and the gNB-CU-UP to interoperate correctly on the E1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc513053690]8.2.6.2	Successful Operation


Figure 8.2.6.2-1: gNB-CU-CP Configuration Update procedure: Successful Operation.
The gNB-CU-CP initiates the procedure by sending a GNB-CU-CP CONFIGURATION UPDATE message to the gNB-CU-UP including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU-UP responds with GNB-CU-CP CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. 
The updated configuration data shall be stored in both nodes and used for the duration of the TNL association or until any further update is performed.
If the gNB-CU-CP TNLA To Add List IE is contained in the gNB-CU-CP CONFIGURATION UPDATE message, the gNB-CU-UP shall, if supported, use it to establish the TNL association(s) with the gNB-CU-CP. The gNB-CU-UP shall report to the gNB-CU-CP, in the gNB-CU-CP CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the gNB-CU-CP as follows:
-	A list of TNL address(es) with which the gNB-CU-UP successfully established the TNL association shall be included in the gNB-CU-CP TNLA Setup List IE;
-	A list of TNL address(es) with which the gNB-CU-UP failed to establish the TNL association shall be included in the gNB-CU-CP TNLA Failed To Setup List IE.
If the gNB-CU-CP TNLA To Remove List IE is contained in the gNB-CU CONFIGURATION UPDATE message the gNB-CU-UP shall, if supported, initiate removal of the TNL association(s) indicated by the received gNB-CU-CP Transport Layer Address towards the gNB-CU-CP.
If the gNB-CU-CP TNLA To Update List IE is contained in the gNB-CU-CP CONFIGURATION UPDATE message the gNB-CU-UP shall, if supported, overwrite the previously stored information for the related TNL association. 
If the TNLA Usage IE is included in the gNB-CU-CP TNLA To Add List IE or the gNB-CU-CP TNLA To Update List IE, the gNB-CU-UP shall, if supported, use it as described in TS 38.462 [yy].

[bookmark: _Toc513053691]8.2.6.3	Unsuccessful Operation


Figure 8.2.6.3-1: gNB-CU-CP Configuration Update procedure: Unsuccessful Operation.
If the gNB-CU-UP cannot accept the update, it shall respond with a GNB-CU-CP CONFIGURATION UPDATE FAILURE message and appropriate cause value. 
If the GNB-CU-CP CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE, the gNB-CU-UP shall wait at least for the indicated time before reinitiating the GNB-CU-CP CONFIGURATION UPDATE message towards the same gNB-CU-UP.
[bookmark: _Toc513053692]8.2.6.4	Abnormal Conditions
Not applicable.
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[bookmark: _Toc513053738]9.2.1.13	GNB-CU-CP CONFIGURATION UPDATE
This message is sent by the gNB-CU-CP to transfer updated information for a TNL association.
Direction: gNB-CU-CP  gNB-CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	gNB-CU-CP TNLA To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU-CP TNLA To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.3.2.2
	
	-
	-

	>>TNLA Usage
	M
	
	ENUMERATED (ue, non-ue, both, …)
	
	-
	-

	gNB-CU-CP TNLA To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU-CP TNLA To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNLA Transport Layer Address
	M
	
	CP Transport Layer Information
9.3.2.2
	Transport Layer Address of the gNB-CU.
	-
	-

	gNB-CU-CP TNLA To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU-CP TNLA To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNLA Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.2
	Transport Layer Address of the gNB-CU.
	-
	-

	>>TNLA Usage
	O
	
	ENUMERATED (ue, non-ue, both, …)
	
	-
	-



	Range bound
	Explanation

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU-CP and the gNB-CU-UP. Value is FFS.



[bookmark: _Toc513053739]9.2.1.14	GNB-CU-CP CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by a gNB-CU-UP to a gNB-CU-CP to acknowledge update of information for a TNL association.
Direction: gNB-CU-UP  gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP TNLA Setup List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU-CP TNLA Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNLA Transport Layer Address
	M
	
	CP Transport Layer Information
9.3.2.2
	Transport Layer Address of the gNB-CU
	-
	-

	gNB-CU-CP TNLA Failed to Setup Lis
	
	0..1
	
	
	YES
	ignore

	>gNB-CU-CP TNLA Failed To Setup Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNLA Transport Layer Address
	M
	
	CP Transport Layer Information 
9.3.2.2
	Transport Layer Address of the gNB-CU
	-
	-

	>>Cause
	M
	
	9.3.1.2
	
	
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU-CP and the gNB-CU-UP. Value is 32.



[bookmark: _Toc513053740]9.2.1.15	GNB-CU-CP CONFIGURATION UPDATE FAILURE
This message is sent by the gNB-CU-UP to indicate gNB-CU-CP Configuration Update failure.
Direction: gNB-CU-UP  gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Time to wait
	O
	
	9.3.1.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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-- **************************************************************
--
-- PDU definitions for E1AP
--
-- **************************************************************

E1AP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules
--
-- **************************************************************

IMPORTS
	
	Cause,
	CriticalityDiagnostics,
	GNB-CU-CP-UE-E1AP-ID,
	GNB-CU-UP-UE-E1AP-ID,
	UE-associatedLogicalE1-ConnectionItem,
	GNB-CU-UP-ID,
	GNB-CU-UP-Name,
	GNB-CU-CP-Name,
	CNSupport,
	PLMN-Identity,
	Slice-Support-List,
	NR-CGI-Support-List,
	QoS-Parameters-Support-List,
	SecurityInformation,
	BitRate,
	BearerContextStatusChange,
	DRB-To-Setup-List-EUTRAN,
	DRB-Setup-List-EUTRAN,
	DRB-Failed-List-EUTRAN,
	DRB-To-Modify-List-EUTRAN,
	DRB-Modified-List-EUTRAN,
	DRB-Failed-To-Modify-List-EUTRAN,
	DRB-To-Remove-List-EUTRAN,
	DRB-Required-To-Modify-List-EUTRAN,
	DRB-Confirm-Modified-List-EUTRAN,
	PDU-Session-Resource-To-Setup-List,
	PDU-Session-Resource-Setup-List,
	PDU-Session-Resource-Failed-List,
	PDU-Session-Resource-To-Modify-List,
	PDU-Session-Resource-Modified-List,
	PDU-Session-Resource-Failed-To-Modify-List,
	PDU-Session-Resource-To-Remove-List,
	PDU-Session-Resource-Required-To-Modify-List,
	PDU-Session-Resource-Confirm-Modified-List,
	DRB-Status-Item,
	DRB-Activity-Item,
	Data-Usage-Report-List,
	GNB-CU-CP-TNLA-Setup-Item,
	GNB-CU-CP-TNLA-Failed-To-Setup-Item,
	GNB-CU-CP-TNLA-To-Add-Item,
	GNB-CU-CP-TNLA-To-Remove-Item,
	GNB-CU-CP-TNLA-To-Update-Item,
	TimeToWait
	
	
FROM E1AP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-SingleContainer{},
	E1AP-PRIVATE-IES,
	E1AP-PROTOCOL-EXTENSION,
	E1AP-PROTOCOL-IES


FROM E1AP-Containers
	
	id-Cause,
	id-CriticalityDiagnostics,
	id-gNB-CU-CP-UE-E1AP-ID, 
	id-gNB-CU-UP-UE-E1AP-ID,
	id-ResetType,
	id-UE-associatedLogicalE1-ConnectionItem,
	id-UE-associatedLogicalE1-ConnectionListResAck,
	id-gNB-CU-UP-ID,
	id-gNB-CU-UP-Name,
	id-gNB-CU-CP-Name,
	id-CNSupport,
	id-SupportedPLMNs,
	id-SupportedPLMNs-Item,
	id-SecurityInformation,
	id-UEDLAggregateMaximumBitRate,
	id-BearerContextStatusChange,
	id-System-BearerContextSetupRequest,
	id-System-BearerContextSetupResponse,
	id-System-BearerContextModificationRequest,
	id-System-BearerContextModificationResponse,
	id-System-BearerContextModificationConfirm,
	id-System-BearerContextModificationRequired,
	id-DRB-Status-List,
	id-DRB-Status-Item,
	id-DRB-Activity-List,
	id-DRB-Activity-Item,
	id-Data-Usage-Report-List,	
	id-TimeToWait,
	id-GNB-CU-CP-TNLA-Setup-List,
	id-GNB-CU-CP-TNLA-Setup-Item,
	id-GNB-CU-CP-TNLA-Failed-To-Setup-List,
	id-GNB-CU-CP-TNLA-Failed-To-Setup-Item,
	id-GNB-CU-CP-TNLA-To-Add-Item,
	id-GNB-CU-CP-TNLA-To-Add-List,
	id-GNB-CU-CP-TNLA-To-Remove-Item,
	id-GNB-CU-CP-TNLA-To-Remove-List,
	id-GNB-CU-CP-TNLA-To-Update-Item,
	id-GNB-CU-CP-TNLA-To-Update-List,
	
	maxnoofErrors,
	maxnoofSPLMNs,
	maxnoofDRBs,
	maxnoofTNLAssociations,
	maxnoofIndividualE1ConnectionsToReset

	
FROM E1AP-Constants;
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-- **************************************************************
--
-- GNB-CU-CP CONFIGURATION UPDATE
--
-- **************************************************************

-- **************************************************************
--
-- GNB-CU-CP Configuration Update
--
-- **************************************************************

GNB-CU-CP-ConfigurationUpdate ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNB-CU-CP-ConfigurationUpdateIEs} },
	...
}

GNB-CU-CP-ConfigurationUpdateIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-CP-Name						CRITICALITY ignore	TYPE GNB-CU-UP-Name					PRESENCE optional	}|
	{ ID id-GNB-CU-CP-TNLA-To-Add-List		CRITICALITY ignore	TYPE	 GNB-CU-CP-TNLA-To-Add-List		PRESENCE optional	}|
	{ ID id-GNB-CU-CP-TNLA-To-Remove-List	CRITICALITY ignore	TYPE	 GNB-CU-CP-TNLA-To-Remove-List	PRESENCE optional	}|
	{ ID id-GNB-CU-CP-TNLA-To-Update-List	CRITICALITY ignore	TYPE	 GNB-CU-CP-TNLA-To-Update-List	PRESENCE optional	},
	...
}

GNB-CU-CP-TNLA-To-Add-List		::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))	OF ProtocolIE-SingleContainer { { GNB-CU-CP-TNLA-To-Add-ItemIEs } }
GNB-CU-CP-TNLA-To-Remove-List 	::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))	OF ProtocolIE-SingleContainer { { GNB-CU-CP-TNLA-To-Remove-ItemIEs}}
GNB-CU-CP-TNLA-To-Update-List	::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))	OF ProtocolIE-SingleContainer { { GNB-CU-CP-TNLA-To-Update-ItemIEs}}

GNB-CU-CP-TNLA-To-Add-ItemIEs E1AP-PROTOCOL-IES	::= {
	{ ID id-GNB-CU-CP-TNLA-To-Add-Item		CRITICALITY reject	TYPE	 GNB-CU-CP-TNLA-To-Add-Item	PRESENCE mandatory },
	...
}

GNB-CU-CP-TNLA-To-Remove-ItemIEs E1AP-PROTOCOL-IES	::= {
	{ ID id-GNB-CU-CP-TNLA-To-Remove-Item		CRITICALITY reject	TYPE	 GNB-CU-CP-TNLA-To-Remove-Item		PRESENCE mandatory },
	...
}

GNB-CU-CP-TNLA-To-Update-ItemIEs E1AP-PROTOCOL-IES	::= {
	{ ID id-GNB-CU-CP-TNLA-To-Update-Item		CRITICALITY reject	TYPE	 GNB-CU-CP-TNLA-To-Update-Item		PRESENCE mandatory },
	...
}


-- **************************************************************
--
-- GNB-CU-CP Configuration Update Acknowledge
--
-- **************************************************************

GNB-CU-CP-ConfigurationUpdateAcknowledge ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNB-CU-CP-ConfigurationUpdateAcknowledgeIEs} },
	...
}

GNB-CU-CP-ConfigurationUpdateAcknowledgeIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-CriticalityDiagnostics				CRITICALITY ignore	TYPE CriticalityDiagnostics					PRESENCE optional	}|
	{ ID id-GNB-CU-CP-TNLA-Setup-List			CRITICALITY ignore	TYPE	 GNB-CU-CP-TNLA-Setup-List			PRESENCE optional	}|
	{ ID id-GNB-CU-CP-TNLA-Failed-To-Setup-List	CRITICALITY ignore	TYPE	 GNB-CU-CP-TNLA-Failed-To-Setup-List		PRESENCE optional	},
	...
}

GNB-CU-CP-TNLA-Setup-List		::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))	OF ProtocolIE-SingleContainer { { GNB-CU-CP-TNLA-Setup-ItemIEs } }
GNB-CU-CP-TNLA-Failed-To-Setup-List	::= SEQUENCE (SIZE(1.. maxnoofTNLAssociations))	OF ProtocolIE-SingleContainer { { GNB-CU-CP-TNLA-Failed-To-Setup-ItemIEs}}

GNB-CU-CP-TNLA-Setup-ItemIEs E1AP-PROTOCOL-IES	::= {
	{ ID id-GNB-CU-CP-TNLA-Setup-Item		CRITICALITY reject	TYPE	 GNB-CU-CP-TNLA-Setup-Item			PRESENCE mandatory },
	...
}

GNB-CU-CP-TNLA-Failed-To-Setup-ItemIEs E1AP-PROTOCOL-IES	::= {
	{ ID id-GNB-CU-CP-TNLA-Failed-To-Setup-Item		CRITICALITY reject	TYPE	 GNB-CU-CP-TNLA-Failed-To-Setup-Item		PRESENCE mandatory },
	...
}


-- **************************************************************
--
-- GNB-CU-CP Configuration Update Failure
--
-- **************************************************************

GNB-CU-CP-ConfigurationUpdateFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { {GNB-CU-CP-ConfigurationUpdateFailureIEs} },
	...
}

GNB-CU-CP-ConfigurationUpdateFailureIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause						PRESENCE mandatory	}|
	{ ID id-TimeToWait					CRITICALITY ignore	TYPE TimeToWait					PRESENCE optional	}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics		PRESENCE optional	},
	...
}
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-- G

GNB-CU-CP-Name 				::= PrintableString(SIZE(1..150,...))

GNB-CU-CP-UE-E1AP-ID		::= INTEGER (0..4294967295)

GNB-CU-UP-CellGroupRelatedConfiguration	 ::= SEQUENCE (SIZE(1.. maxnoofUPParameters)) OF GNB-CU-UP-CellGroupRelatedConfiguration-Item	

GNB-CU-UP-CellGroupRelatedConfiguration-Item ::= SEQUENCE {
	cell-Group-ID				Cell-Gorup-ID,
	uP-TNL-Information			UP-TNL-Information,
	uL-Configuration			UL-Configuration		OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {GNB-CU-UP-CellGroupRelatedConfiguration-Item-ExtIEs } }	OPTIONAL
}

GNB-CU-UP-CellGroupRelatedConfiguration-Item-ExtIEs	E1AP-PROTOCOL-EXTENSION ::= {
	...
}

GNB-CU-UP-ID				::= INTEGER (0..68719476735)

GNB-CU-UP-Name 				::= PrintableString(SIZE(1..150,...))

GNB-CU-UP-UE-E1AP-ID		::= INTEGER (0..4294967295)

GNB-CU-CP-TNLA-Setup-Item::= SEQUENCE {
	tNLAssociationTransportLayerAddress		CP-TNL-Information,
	iE-Extensions							ProtocolExtensionContainer { { GNB-CU-CP-TNLA-Setup-Item-ExtIEs} } OPTIONAL,
	...
}

GNB-CU-CP-TNLA-Setup-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

GNB-CU-CP-TNLA-Failed-To-Setup-Item ::= SEQUENCE {
	tNLAssociationTransportLayerAddress		CP-TNL-Information,
	cause									Cause,
	iE-Extensions							ProtocolExtensionContainer { { GNB-CU-CP-TNLA-Failed-To-Setup-Item-ExtIEs} } OPTIONAL
}

GNB-CU-CP-TNLA-Failed-To-Setup-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}


GNB-CU-CP-TNLA-To-Add-Item ::= SEQUENCE {
	tNLAssociationTransportLayerAddress		CP-TNL-Information,
	tNLAssociationUsage						TNLAssociationUsage,
	iE-Extensions							ProtocolExtensionContainer { { GNB-CU-CP-TNLA-To-Add-Item-ExtIEs} } OPTIONAL
}

GNB-CU-CP-TNLA-To-Add-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

GNB-CU-CP-TNL-Association-To-Remove-Item::= SEQUENCE {
	tNLAssociationTransportLayerAddress		CP-TNL-Information,
	iE-Extensions							ProtocolExtensionContainer { { GNB-CU-CP-TNLA-To-Remove-Item-ExtIEs} } OPTIONAL
}

GNB-CU-CP-TNLA-To-Remove-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}


GNB-CU-CP-TNLA-To-Update-Item::= SEQUENCE {
	tNLAssociationTransportLayerAddress		CP-TNL-Information,
	tNLAssociationUsage						TNLAssociationUsage 	OPTIONAL,
	iE-Extensions							ProtocolExtensionContainer { { GNB-CU-CP-TNLA-To-Update-Item-ExtIEs} } OPTIONAL
}

GNB-CU-CP-TNLA-To-Update-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}


GBR-QosInformation ::= SEQUENCE {
	e-RAB-MaximumBitrateDL			BitRate,
	e-RAB-MaximumBitrateUL			BitRate,
	e-RAB-GuaranteedBitrateDL		BitRate,
	e-RAB-GuaranteedBitrateUL		BitRate,
	iE-Extensions					ProtocolExtensionContainer { { GBR-QosInformation-ExtIEs} } OPTIONAL,
	...
}

GBR-QosInformation-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

GBR-QoSFlowInformation::= SEQUENCE {
	maxFlowBitRateDownlink			BitRate,
	maxFlowBitRateUplink			BitRate, 
	guaranteedFlowBitRateDownlink	BitRate,
	guaranteedFlowBitRateUplink		BitRate, 
	notificationControl				ENUMERATED {notification-enabled, ...}	OPTIONAL,
	maxPacketLossRateDownlink		MaxPacketLossRate	OPTIONAL,
	maxPacketLossRateUplink			MaxPacketLossRate	OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { GBR-QosFlowInformation-ExtIEs} } OPTIONAL,
	...
}

GBR-QosFlowInformation-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

GTP-TEID				::= OCTET STRING (SIZE (4))

GTPTunnel				::= SEQUENCE {
	transportLayerAddress				TransportLayerAddress,
	gTP-TEID							GTP-TEID,
	iE-Extensions						ProtocolExtensionContainer { { GTPTunnel-ExtIEs} } OPTIONAL,
	...
}

GTPTunnel-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}
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-- T

TimeToWait ::= ENUMERATED {v1s, v2s, v5s, v10s, v20s, v60s, ...}

TNLAssociationUsage ::= ENUMERATED {
	ue,
	non-ue,
	both, 
...
}
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TransportLayerAddress		::= 	BIT STRING (SIZE(1..160, ...))

T-ReorderingDL	::=	ENUMERATED	{ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35, ms40, ms45, ms50, ms55, ms60, ms65, ms70, ms75, ms80, ms85, ms90, ms95, ms100, ms110, ms120, ms130, ms140, ms150, ms160, ms170, ms180, ms190, ms200, ms220, ms240, ms260, ms280, ms300, ms500, ms750, ms1000, ms1500, ms3000, ...}

T-ReorderingTimer ::= SEQUENCE {
	t-ReorderingUL				T-ReorderingUL,
	t-ReorderingDL				T-ReorderingDL,
	iE-Extensions				ProtocolExtensionContainer { { T-ReorderingTimer-ExtIEs } }	OPTIONAL,
	...
}

T-ReorderingTimer-ExtIEs	E1AP-PROTOCOL-EXTENSION ::= {
	...
}

T-ReorderingUL	::=	ENUMERATED	{ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35, ms40, ms45, ms50, ms55, ms60, ms65, ms70, ms75, ms80, ms85, ms90, ms95, ms100, ms110, ms120, ms130, ms140, ms150, ms160, ms170, ms180, ms190, ms200, ms220, ms240, ms260, ms280, ms300, ms500, ms750, ms1000, ms1500, ms3000, ...}

TypeOfError ::= ENUMERATED {
	not-understood,
	missing,
	...
}

-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxnoofErrors								INTEGER ::= 256
maxnoofSPLMNs								INTEGER ::= 6
maxnoofSliceItems							INTEGER ::= 1024
maxnoofIndividualE1ConnectionsToReset		INTEGER ::= 65536
maxnoofEUTRANQOSParameters					INTEGER ::= 256
maxnoofNGRANQOSParameters					INTEGER ::= 256
maxnoofDRBs									INTEGER	::= 32
maxnoofNRCGI								INTEGER	::= 512
maxnoofPDUSessionResource					INTEGER	::= 256
maxnoofQoSFlows								INTEGER	::= 64
maxnoofUPParameters							INTEGER	::= 4
maxnoofCellGroups							INTEGER	::= 4
maxnooftimeperiods							INTEGER	::= 2
maxnoofTNLAssociations						INTEGER ::= 32


-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-Cause														ProtocolIE-ID ::= 0
id-CriticalityDiagnostics										ProtocolIE-ID ::= 1
id-gNB-CU-CP-UE-E1AP-ID 										ProtocolIE-ID ::= 2	
id-gNB-CU-UP-UE-E1AP-ID											ProtocolIE-ID ::= 3
id-ResetType													ProtocolIE-ID ::= 4	
id-UE-associatedLogicalE1-ConnectionItem						ProtocolIE-ID ::= 5
id-UE-associatedLogicalE1-ConnectionListResAck					ProtocolIE-ID ::= 6
id-gNB-CU-UP-ID													ProtocolIE-ID ::= 7
id-gNB-CU-UP-Name												ProtocolIE-ID ::= 8
id-gNB-CU-CP-Name												ProtocolIE-ID ::= 9
id-CNSupport													ProtocolIE-ID ::= 10
id-SupportedPLMNs												ProtocolIE-ID ::= 11
id-SupportedPLMNs-Item											ProtocolIE-ID ::= 12
id-TimeToWait													ProtocolIE-ID ::= 13 
id-SecurityInformation											ProtocolIE-ID ::= 14 
id-UEDLAggregateMaximumBitRate									ProtocolIE-ID ::= 15 
id-System-BearerContextSetupRequest								ProtocolIE-ID ::= 16
id-System-BearerContextSetupResponse							ProtocolIE-ID ::= 17
id-BearerContextStatusChange									ProtocolIE-ID ::= 18
id-System-BearerContextModificationRequest						ProtocolIE-ID ::= 19
id-System-BearerContextModificationResponse						ProtocolIE-ID ::= 20
id-System-BearerContextModificationConfirm						ProtocolIE-ID ::= 21
id-System-BearerContextModificationRequired						ProtocolIE-ID ::= 22
id-DRB-Status-List												ProtocolIE-ID ::= 23
id-DRB-Status-Item												ProtocolIE-ID ::= 24
id-DRB-Activity-List											ProtocolIE-ID ::= 25
id-DRB-Activity-Item											ProtocolIE-ID ::= 26
id-Data-Usage-Report-List										ProtocolIE-ID ::= 27
id-GNB-CU-CP-TNLA-To-Add-Item									ProtocolIE-ID ::= x28
id-GNB-CU-CP-TNLA-To-Add-List									ProtocolIE-ID ::= x29
id-GNB-CU-CP-TNLA-To-Remove-Item								ProtocolIE-ID ::= x30
id-GNB-CU-CP-TNLA-To-Remove-List								ProtocolIE-ID ::= x31
id-GNB-CU-CP-TNLA-To-Update-Item								ProtocolIE-ID ::= x32
id-GNB-CU-CP-TNLA-To-Update-List								ProtocolIE-ID ::= x33
id-GNB-CU-CP-TNLA-Setup-List									ProtocolIE-ID ::= x34
id-GNB-CU-CP-TNLA-Setup-Item									ProtocolIE-ID ::= x35
id-GNB-CU-CP-TNLA-Failed-To-Setup-List							ProtocolIE-ID ::= x36
id-GNB-CU-CP-TNLA-Failed-To-Setup-Item							ProtocolIE-ID ::= x37


END
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