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--------------------Start of the First Change---------------
[bookmark: _Toc56527773][bookmark: _Toc64381740][bookmark: _Toc66283315][bookmark: _Toc67910691]3	Definitions, symbols and abbreviations
[bookmark: _Toc20954115][bookmark: _Toc29902119][bookmark: _Toc29906123][bookmark: _Toc36550113][bookmark: _Toc45103827][bookmark: _Toc45227323][bookmark: _Toc45891137][bookmark: _Toc51763775][bookmark: _Toc56527774][bookmark: _Toc64381741][bookmark: _Toc66283316][bookmark: _Toc67910692]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
ACL functionality: A functionality controlling the access to network nodes. In case of Access Control Lists (ACL) functionality is applied in a network node the network node may only accept connections from other peer network nodes once the source addresses of the sending network node is already known in the target node.
Elementary Procedure: X2AP protocol consists of Elementary Procedures (EPs). An X2AP Elementary Procedure is a unit of interaction between two eNBs. An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:
-	Class 1: Elementary Procedures with response (success or failure),
-	Class 2: Elementary Procedures without response.
E-RAB: Defined in TS 36.401 [2].
CSG Cell: as defined in TS 36.300 [15].
Dual Connectivity: as defined in TS 36.300 [15].
E-UTRA-NR Dual Connectivity: as defined in TS 37.340 [32].
E-UTRAN node: either an eNB or an en-gNB.
Hybrid cell: as defined in TS 36.300 [15].
Master eNB: as defined in TS 36.300 [15].
Secondary Cell Group: as defined in TS 36.300 [15].
Secondary eNB: as defined in TS 36.300 [15].
en-gNB: as defined in TS 37.340 [32].
Conditional Handover: As defined in TS 36.300 [15].
DAPS HO: As defined in TS 36.300 [15].
Conditional PSCell Change: As defined in TS 37.340 [32].
 Immediate Handover: Used in the context of Conditional Handover, to refer to a handover that is executed immediately after the UE receives the Handover Command.
IAB-node: as defined in TS 38.300 [47].
--------------------Start of the Next Change---------------
[bookmark: _Toc64382085][bookmark: _Toc66283660][bookmark: _Toc67911036]9.1.2.45	EN-DC RESOURCE STATUS REQUEST
This message is sent by the eNB to the en-gNB or by the en-gNB to the eNB to initiate the requested measurement according to the parameters given in the message.
Direction: E-UTRAN node1  E-UTRAN node2 (eNB  en-gNB, en-gNB  eNB).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	E-UTRAN node1eNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node1eNB
	YES
	reject

	E-UTRAN node2en-gNB Measurement ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node2en-gNB
	YES
	ignore

	Registration Request EN-DC
	M
	
	ENUMERATED (start, stop, add,
…)
	Type of request for which the resource status is required.
	YES
	reject

	Reporting Periodicity EN-DC
	O
	
	ENUMERATED (500ms, 1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Capacity Ind Periodic, Composite Available Capacity Periodic. 
Also used as the averaging window length for all measurement object if supported.
	YES
	ignore

	Report Characteristics EN-DC
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	When sent by the eNB, each position in the bitmap indicates measurement object the en-gNB is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit = Number of Active UEs.
Other bits shall be ignored by the en-gNB. 
When sent by the en-gNB, each position in the bitmap indicates measurement object the eNB is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL load Ind Periodic,
Third Bit = HW Load Ind Periodic,
Fourth Bit = Composite Available Capacity Periodic, this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1.
Other bits shall be ignored by the eNB.
	YES
	ignore

	NR Cell To Report EN-DC List
	
	0..1
	
	NR cell ID list to which the request applies.
	YES
	ignore

	>NR Cell To Report EN-DC Item
	
	1 .. <maxCellinengNB>
	
	
	EACH
	ignore

	>>NR Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	YES
	ignore

	>>>SSB To Report Item
	
	1 .. <maxnoofSSBAreas>
	
	
	EACH
	ignore

	>>>>SSB Index
	M
	
	9.2.167
	
	–
	

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject

	E-UTRA Cell To Report EN-DC List
	
	0..1
	
	E-UTRA cell ID list to which the request applies.
	YES
	ignore

	>E-UTRA Cell To Report EN-DC Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>E-UTRA Cell ID
	M
	
	ECGI
9.2.14
	
	–
	



	Condition
	Explanation

	ifRegistrationRequestStoporAdd
	This IE shall be present if the Registration Request EN-DC IE is set to the value "stop", or "add".

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request EN-DC IE is set to the value "start".



	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.



[bookmark: _Toc64382086][bookmark: _Toc66283661][bookmark: _Toc67911037]9.1.2.46	EN-DC RESOURCE STATUS RESPONSE
This message is sent by the en-gNB or by the eNB to indicate that the requested measurement, for all of the measurement objects included in the measurement is successfully initiated.
Direction: E-UTRAN node2  E-UTRAN node1 (en-gNB  eNB, eNB  en-gNB).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	E-UTRAN node1eNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node1eNB
	YES
	reject

	E-UTRAN node2en-gNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node2en-gNB
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject



[bookmark: _Toc64382087][bookmark: _Toc66283662][bookmark: _Toc67911038]9.1.2.47	EN-DC RESOURCE STATUS FAILURE
This message is sent by the en-gNB or by the eNB to indicate that for any of the requested measurement objects the measurement cannot be initiated.
Direction: E-UTRAN node2  E-UTRAN node1 (en-gNB  eNB, eNB  en-gNB).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	E-UTRAN node1eNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node1eNB
	YES
	reject

	E-UTRAN node2en-gNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node2en-gNB
	YES
	reject

	Cause
	M
	
	9.2.6
	Ignored by the receiver when the Complete Failure Cause Information IE is included
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject



[bookmark: _Toc64382088][bookmark: _Toc66283663][bookmark: _Toc67911039]9.1.2.48	EN-DC RESOURCE STATUS UPDATE
This message is sent by the en-gNB or by the eNB to the en-gNB to the eNB to report the results of the requested measurements.
Direction: E-UTRAN node2  E-UTRAN node1 (en-gNB  eNB, eNB  en-gNB).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	E-UTRAN node1eNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node1eNB
	YES
	reject

	E-UTRAN node2en-gNB Measurement ID
	M
	
	INTEGER (1..4095, ...)
	Allocated by the E-UTRAN node2en-gNB
	YES
	reject

	NR Cell Measurement Result
	
	0..1
	
	Concerned NR cells in the en-gNB.
	YES
	ignore

	>NR Cell Measurement Result Item
	
	1 .. <maxCellinengNB>
	
	
	EACH
	ignore

	>>NR Cell ID
	M
	
	NR CGI 9.2.111
	
	–
	

	>>NR Radio Resource Status
	O
	
	9.2.162
	
	–
	

	>>TNL Capacity Indicator
	O
	
	9.2.161
	
	–
	

	>>NR Composite Available Capacity Group
	O
	
	9.2.163
	
	–
	

	>>Number of Active UEs
	O
	
	INTEGER (0..16777215, ...)
	As defined in TS 38.314 [45]. Value "1" is equivalent to 0.1 Active  UEs, value "2" is equivalent to 0.2 Active UEs, value n is equivalent to n/10 Active UEs.
	–
	

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject

	E-UTRA Cell Measurement Result
	
	0..1
	
	Concerned E-UTRA cells in the eNB.
	YES
	ignore

	>E-UTRA Cell Measurement Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>E-UTRA Cell ID
	M
	
	ECGI
9.2.14
	
	–
	

	>>Hardware Load Indicator
	O
	
	9.2.34
	
	–
	

	>>S1 TNL Load Indicator
	O
	
	9.2.35
	
	–
	

	>>Radio Resource Status
	O
	
	9.2.37
	
	–
	

	>>Composite Available Capacity Group
	O
	
	9.2.44
	
	–
	



	Range bound
	Explanation

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.



--------------------Start of the Next Change---------------
[bookmark: _Toc64382146][bookmark: _Toc66283721][bookmark: _Toc67911097]9.2.6	Cause
The purpose of the cause information element is to indicate the reason for a particular event for the whole 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
(Handover Desirable for Radio Reasons,
Time Critical Handover,
Resource Optimisation Handover,
Reduce Load in Serving Cell,
Partial Handover,
Unknown New eNB UE X2AP ID, Unknown Old eNB UE X2AP ID, Unknown Pair of UE X2AP ID,
HO Target not Allowed,
TX2RELOCoverall Expiry,
TRELOCprep Expiry,
Cell not Available,
No Radio Resources Available in Target Cell,
Invalid MME Group ID,
Unknown MME Code, Encryption And/Or Integrity Protection Algorithms Not Supported, ReportCharacteristicsEmpty, NoReportPeriodicity, ExistingMeasurementID, Unknown eNB Measurement ID, Measurement Temporarily not Available,
Unspecified,...,Load Balancing, Handover Optimisation, Value out of allowed range, Multiple E-RAB ID instances, Switch Off Ongoing, Not supported QCI value, Measurement not supported for the object,TDCoverall Expiry, TDCprep Expiry,
Action Desirable for Radio Reasons,
Reduce Load,
Resource Optimisation,
Time Critical action,
Target not Allowed,
No Radio Resources Available,
Invalid QoS combination, Encryption Algorithms Not Supported, Procedure cancelled, RRM purpose,
Improve user bit rate,
User Inactivity,
Radio Connection With UE Lost, Failure in the Radio Interface Procedure,
Bearer Option not Supported, MCG Mobility, SCG Mobility, Count reaches max value,
Unknown Old en-gNB UE X2AP ID, PDCP Overload, CHO-CPC resources to be changed, UE Power Saving, Insufficient UE Capabilities, Normal Release, Unknown E-UTRAN node Measurement ID)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,
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,Unspecified,Abstract Syntax Error (Falsely Constructed Message),...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload,
Hardware Failure,O&M Intervention,Not enough User Plane Processing Resources,Unspecified,...)
	



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

	Cell not Available
	The concerned cell is not available.

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.

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

	Invalid MME Group ID
	The target eNB doesn’t belong to the same pool area of the source eNB i.e. S1 handovers should be attempted instead.

	No Radio Resources Available in Target Cell
	The target cell doesn’t have sufficient radio resources available.

	Partial Handover
	Provides a reason for the handover cancellation. The target eNB did not admit all E-RABs included in the HANDOVER REQUEST and the source eNB estimated service continuity for the UE would be better by not proceeding with handover towards this particular target eNB.

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

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

	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.

	TX2RELOCoverall Expiry
	The reason for the action is expiry of timer TX2RELOCoverall.

	TRELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TRELOCprep expires.

	Unknown MME Code
	The target eNB belongs to the same pool area of the source eNB and recognizes the MME Group ID. However, the MME Code is unknown to the target eNB.

	Unknown New eNB UE X2AP ID 
	The action failed because the New eNB UE X2AP ID or the MeNB UE X2AP ID is unknown.

	Unknown Old eNB UE X2AP ID
	The action failed because the Old eNB UE X2AP ID or the SeNB UE X2AP ID is unknown.

	Unknown Pair of UE X2AP ID
	The action failed because the pair of UE X2 AP IDs is unknown.

	Encryption And/Or Integrity Protection Algorithms Not Supported
	The target eNB is unable to support any of the encryption and/or integrity protection algorithms supported by the UE, or the en-gNB is unable to support any of the NR encryption and/or integrity protection algorithms supported by the UE for EN-DC operation.

	ReportCharacteristicsEmpty
	The action failed because there is no characteristic reported.

	NoReportPeriodicity
	The action failed because the periodicity is not defined.

	ExistingMeasurementID
	The action failed because measurement-ID is already used.

	Unknown eNB Measurement ID
	The action failed because some eNB Measurement-ID is unknown.

	Measurement Temporarily not Available
	The eNB can temporarily not provide the requested measurement object.

	Load Balancing
	The reason for mobility settings change is load balancing.

	Handover Optimisation
	The reason for mobility settings change is handover optimisation.

	Value out of allowed range
	The action failed because the proposed Handover Trigger parameter change in the eNB2 Proposed Mobility Parameters IE is too low or too high.

	Multiple E-RAB ID Instances
	The action failed because multiple instances of the same E-RAB had been provided to the eNB.

	Switch Off Ongoing
	The reason for the action is an ongoing switch off i.e. the concerned cell will be switched off after offloading and not be available. It aides the receiving eNB in taking subsequent actions, e.g. selecting the target cell for subsequent handovers. 

	Not supported QCI value
	The action failed because the requested QCI is not supported.

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

	Measurement not Supported For The Object
	At least one of the concerned cell(s) does not support the requested measurement.

	TDCoverall Expiry
	The reason for the action is expiry of timer TDCoverall.

	TDCprep Expiry
	The reason for the action is expiry of timer TDCprep.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Reduce Load
	Load in the cell(group) served by the requesting node needs to be reduced.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Resource Optimisation
	The reason for requesting this action is to improve the load distribution with the neighbour cells.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Time Critical action
	The action is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where radio resources are likely to be dropped if the requested action is not performed.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Target not Allowed
	Requested action towards the indicated target cell is not allowed for the UE in question.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Invalid QoS combination
	The action was failed because of invalid QoS combination.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Encryption Algorithms Not Supported
	The requested eNB is unable to support any of the encryption algorithms supported by the UE.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	RRM purpose
	The procedure is initiated due to node internal RRM purposes.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Improve User Bit Rate
	The reason for requesting this action is to improve the user bit rate.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	User Inactivity
	The action is requested due to user inactivity on all E-RABs, e.g., S1 is requested to be released in order to optimise the radio resources; or SeNB/en-gNB didn’t see activity on the DRB recently.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Radio Connection With UE Lost
	The action is requested due to losing the radio connection to the UE.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Failure in the Radio Interface Procedure
	Radio interface procedure has failed.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Bearer Option not Supported
	The requested bearer option is not supported by the sending node.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	MCG Mobility
	The procedure is initiated due to mobility related at MCG radio resource.

	SCG Mobility
	The procedure is initiated due to mobility related at SCG radio resource.

	Count reaches max value
	Indicates the PDCP COUNT for UL or DL reached the max value and the bearer may be released.

	Unknown Old en-gNB UE X2AP ID
	The action failed because the Old en-gNB UE X2AP ID or the SgNB UE X2AP ID is unknown.

	PDCP Overload
	The procedure is initiated due to PDCP resource limitation.

	CHO-CPC resources to be changed
	The prepared resources for CHO or CPC for a UE are to be changed.

	UE Power Saving
	The procedure is initiated to accommodate the preference indicated by UE to release the SCG for UE power saving purpose.
In the current version of this specification applicable for Dual Connectivity and EN-DC only.

	Insufficient UE Capabilities
	The procedure can’t proceed due to insufficient UE capabilities.

	Normal Release
	The release is due to normal reasons.

	Unknown E-UTRAN node Measurement ID
	The action failed because some E-UTRAN node Measurement-ID is unknown.



	Transport Network 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



	Protocol cause
	Meaning

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerned criticality indicated "reject" (see sub clause 10.3 of TS 36.413 [4]).

	Abstract Syntax Error (Ignore and Notify)
	The received message included an abstract syntax error and the concerned criticality indicated "ignore and notify" (see sub clause 10.3 of TS 36.413 [4]).

	Abstract syntax error (falsely constructed message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences (see sub clause 10.3 of TS 36.413 [4]).

	Message not Compatible with Receiver State
	The received message was not compatible with the receiver state (see sub clause 10.4 of TS 36.413 [4]).

	Semantic Error
	The received message included a semantic error (see sub clause 10.4 of TS 36.413 [4]).

	Transfer Syntax Error
	The received message included a transfer syntax error (see sub clause 10.2 of TS 36.413 [4]).

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



	Miscellaneous cause
	Meaning

	Control Processing Overload
	eNB control processing overload

	Hardware Failure
	eNB hardware failure

	Not enough User Plane Processing Resources
	eNB has insufficient user plane processing resources available.

	O&M Intervention
	Operation and Maintenance intervention related to eNB equipment

	Unspecified
	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 or Protocol



--------------------Start of the Next Change---------------


	

[bookmark: _Toc20954612][bookmark: _Toc29902622][bookmark: _Toc29906626][bookmark: _Toc36550620][bookmark: _Toc45104396][bookmark: _Toc45227892][bookmark: _Toc45891706][bookmark: _Toc51764351][bookmark: _Toc56528353][bookmark: _Toc64382321][bookmark: _Toc66283896][bookmark: _Toc67911272][bookmark: _Hlk44084407]9.3.4	PDU Definitions
-- ASN1START
-- **************************************************************
--
-- PDU definitions for X2AP.
--
-- **************************************************************

X2AP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

IMPORTS
	ABSInformation,
	ABS-Status,
	AS-SecurityInformation,
	BearerType,
	Cause,
	CompositeAvailableCapacityGroup,
	Correlation-ID,
//skip the unchanged part
	id-CHO-DC-Indicator,
	id-Ethernet-Type,
	id-NRV2XServicesAuthorized,
	id-NRUESidelinkAggregateMaximumBitRate,
	id-PC5QoSParameters,
	id-TargetCellInNGRAN,
	id-E-UTRAN-Node1-Measurement-IDeNB-Measurement-ID-ENDC,
	id-E-UTRAN-Node2-Measurement-IDengNB-Measurement-ID-ENDC,
	id-TDDULDLConfigurationCommonNR,
	id-CarrierList,
	id-ULCarrierList,
	id-SSB-PositionsInBurst,
	id-NRCellPRACHConfig,
	id-NBIoT-RLF-Report-Container,
	id-MDTConfigurationNR,
	id-PrivacyIndicator,
//skip the unchanged part
-- **************************************************************
--
-- EN-DC RESOURCE STATUS REQUEST
--
-- **************************************************************

ENDCResourceStatusRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ENDCResourceStatusRequest-IEs}},
	...
}

ENDCResourceStatusRequest-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-E-UTRAN-Node1-Measurement-IDid-eNB-Measurement-ID-ENDC			CRITICALITY reject	TYPE Measurement-ID-ENDC			PRESENCE mandatory  }|
	{ ID id-E-UTRAN-Node2-Measurement-IDid-engNB-Measurement-ID-ENDC		CRITICALITY ignore	TYPE Measurement-ID-ENDC		PRESENCE conditional}| -- The IE shall be present if the Registration Request EN-DC IE is set to “Stop” or to “Add”
	{ ID id-Registration-Request			CRITICALITY reject	TYPE Registration-Request-ENDC		PRESENCE mandatory  }|
	{ ID id-ReportingPeriodicity			CRITICALITY ignore	TYPE ReportingPeriodicity-ENDC		PRESENCE optional   }|
	{ ID id-ReportCharacteristics			CRITICALITY ignore	TYPE ReportCharacteristics-ENDC		PRESENCE conditional}| -- The IE shall be present if the Registration Request EN-DC IE is set to “Start”
	{ ID id-CellToReport-NR-ENDC		CRITICALITY ignore	TYPE CellToReport-NR-ENDC-List			PRESENCE optional   } |
	{ ID id-InterfaceInstanceIndication	CRITICALITY reject 	TYPE InterfaceInstanceIndication	PRESENCE optional   }|
	{ ID id-CellToReport-E-UTRA-ENDC	CRITICALITY ignore	TYPE CellToReport-E-UTRA-ENDC-List		PRESENCE optional},
	...
}

ReportingPeriodicity-ENDC ::= ENUMERATED {ms500, ms1000, ms2000, ms5000, ms10000, ...}

CellToReport-NR-ENDC-List	::= SEQUENCE (SIZE (1..maxCellinengNB)) OF ProtocolIE-Single-Container { {CellToReport-NR-ENDC-ItemIEs} }

CellToReport-NR-ENDC-ItemIEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellToReport-NR-ENDC-Item			CRITICALITY ignore	TYPE CellToReport-NR-ENDC-Item		PRESENCE mandatory}
}

CellToReport-NR-ENDC-Item				::= SEQUENCE {
	nr-cell-ID								NRCGI,
	ssbToReport-List					SSBToReport-List									OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {CellToReport-NR-ENDC-Item-ExtIEs} } OPTIONAL,
	...
}

CellToReport-NR-ENDC-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

CellToReport-E-UTRA-ENDC-List 		::= SEQUENCE (SIZE (1..maxCellineNB)) OF ProtocolIE-Single-Container { {CellToReport-E-UTRA-ENDC-Item-IEs} }

CellToReport-E-UTRA-ENDC-Item-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellToReport-E-UTRA-ENDC-Item	CRITICALITY ignore	TYPE CellToReport-E-UTRA-ENDC-Item 	PRESENCE mandatory}
}

CellToReport-E-UTRA-ENDC-Item ::= SEQUENCE {
	e-utra-cell-ID							ECGI,
	iE-Extensions							ProtocolExtensionContainer { {CellToReport-E-UTRA-ENDC-Item-ExtIEs} } OPTIONAL,
	...
}

CellToReport-E-UTRA-ENDC-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

SSBToReport-List	::= SEQUENCE (SIZE (1.. maxnoofSSBAreas)) OF SSBToReport-Item

SSBToReport-Item	::= SEQUENCE {
	ssbIndex							SSBIndex,
	iE-Extensions						ProtocolExtensionContainer { {SSBToReport-Item-ExtIEs} } OPTIONAL,
	...
}

SSBToReport-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

-- **************************************************************
--
-- EN-DC RESOURCE STATUS RESPONSE
--
-- **************************************************************

ENDCResourceStatusResponse ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ENDCResourceStatusResponse-IEs}},
	...
}

ENDCResourceStatusResponse-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-E-UTRAN-Node1-Measurement-IDid-eNB-Measurement-ID-ENDC		CRITICALITY reject	TYPE Measurement-ID-ENDC			PRESENCE mandatory}|
	{ ID id-E-UTRAN-Node2-Measurement-IDid-engNB-Measurement-ID-ENDC	CRITICALITY reject	TYPE Measurement-ID-ENDC			PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional } |
	{ ID id-InterfaceInstanceIndication	CRITICALITY reject 	TYPE InterfaceInstanceIndication	PRESENCE optional },
	...
}

-- **************************************************************
--
-- EN-DC RESOURCE STATUS FAILURE
--
-- **************************************************************

ENDCResourceStatusFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ENDCResourceStatusFailure-IEs}},
	...
}

ENDCResourceStatusFailure-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-E-UTRAN-Node1-Measurement-IDid-eNB-Measurement-ID-ENDC		CRITICALITY reject	TYPE Measurement-ID-ENDC			PRESENCE mandatory}|
	{ ID id-E-UTRAN-Node2-Measurement-IDid-engNB-Measurement-ID-ENDC	CRITICALITY reject	TYPE Measurement-ID-ENDC			PRESENCE mandatory}|
	{ ID id-Cause						CRITICALITY ignore	TYPE Cause							PRESENCE mandatory}|
	{ ID id-CriticalityDiagnostics		CRITICALITY ignore	TYPE CriticalityDiagnostics			PRESENCE optional }|
	{ ID id-InterfaceInstanceIndication	CRITICALITY reject 	TYPE InterfaceInstanceIndication	PRESENCE optional },
	...
}

-- **************************************************************
--
-- EN-DC RESOURCE STATUS UPDATE
--
-- **************************************************************

ENDCResourceStatusUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ENDCResourceStatusUpdate-IEs}},
	...
}

ENDCResourceStatusUpdate-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-E-UTRAN-Node1-Measurement-IDid-eNB-Measurement-ID-ENDC				CRITICALITY reject	TYPE Measurement-ID-ENDC							PRESENCE mandatory}|
	{ ID id-E-UTRAN-Node2-Measurement-IDid-engNB-Measurement-ID-ENDC			CRITICALITY reject	TYPE Measurement-ID-ENDC							PRESENCE mandatory}|
	{ ID id-CellMeasurementResult-NR-ENDC		CRITICALITY ignore	TYPE CellMeasurementResult-NR-ENDC-List		PRESENCE optional }|
	{ ID id-InterfaceInstanceIndication			CRITICALITY reject 	TYPE InterfaceInstanceIndication					PRESENCE optional }|
	{ ID id-CellMeasurementResult-E-UTRA-ENDC	CRITICALITY ignore	TYPE CellMeasurementResult-E-UTRA-ENDC-List	PRESENCE optional},
	...
}

CellMeasurementResult-NR-ENDC-List ::= SEQUENCE (SIZE (1..maxCellinengNB)) OF ProtocolIE-Single-Container { {CellMeasurementResult-NR-ENDC-ItemIEs} }

CellMeasurementResult-NR-ENDC-ItemIEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellMeasurementResult-NR-ENDC-Item	CRITICALITY ignore	TYPE CellMeasurementResult-NR-ENDC-Item	PRESENCE mandatory}
}

CellMeasurementResult-NR-ENDC-Item ::= SEQUENCE {
	nr-cell-ID							NRCGI,
	nr-radioResourceStatus				NRRadioResourceStatus								OPTIONAL,
	tnlCapacityIndicator				TNLCapacityIndicator								OPTIONAL,
	nr-compositeAvailableCapacityGroup	NRCompositeAvailableCapacityGroup					OPTIONAL,
	numberofActiveUEs					INTEGER (0..16777215, ...)							OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {CellMeasurementResult-NR-ENDC-Item-ExtIEs} }	OPTIONAL,
	...
}

CellMeasurementResult-NR-ENDC-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

CellMeasurementResult-E-UTRA-ENDC-List ::= SEQUENCE (SIZE (1..maxCellineNB)) 
														OF ProtocolIE-Single-Container { {CellMeasurementResult-E-UTRA-ENDC-ItemIEs} }

CellMeasurementResult-E-UTRA-ENDC-ItemIEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellMeasurementResult-E-UTRA-ENDC-Item	CRITICALITY ignore	TYPE CellMeasurementResult-E-UTRA-ENDC-Item	PRESENCE mandatory}
}

CellMeasurementResult-E-UTRA-ENDC-Item ::= SEQUENCE {
	e-utra-cell-ID				ECGI,
	hWLoadIndicator				HWLoadIndicator		OPTIONAL,
	s1TNLLoadIndicator			S1TNLLoadIndicator	OPTIONAL,
	radioResourceStatus			RadioResourceStatus	OPTIONAL,
	compositeAvailableCapacityGroup	CompositeAvailableCapacityGroup	OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {CellMeasurementResult-E-UTRA-ENDC-Item-ExtIEs} }	OPTIONAL,
	...
}

CellMeasurementResult-E-UTRA-ENDC-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

--------------------Start of the Next Change---------------
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

X2AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

	id-E-RAB-Item,
	id-Number-of-Antennaports,
	id-MBSFN-Subframe-Info,
	id-PRACH-Configuration,
	id-CSG-Id,
//skip the unchanged part
-- C

CapacityValue ::= INTEGER (0..100)

Cause ::= CHOICE {
	radioNetwork		CauseRadioNetwork,
	transport			CauseTransport,
	protocol			CauseProtocol,
	misc				CauseMisc,
	...
}

CauseMisc ::= ENUMERATED {
	control-processing-overload,
	hardware-failure,
	om-intervention,
	not-enough-user-plane-processing-resources,
	unspecified,
	...
}

CauseProtocol ::= ENUMERATED {
	transfer-syntax-error,
	abstract-syntax-error-reject,
	abstract-syntax-error-ignore-and-notify,
	message-not-compatible-with-receiver-state,
	semantic-error,
	unspecified,
	abstract-syntax-error-falsely-constructed-message,
	...
}

CauseRadioNetwork ::= ENUMERATED {
	handover-desirable-for-radio-reasons,
	time-critical-handover,
	resource-optimisation-handover,
	reduce-load-in-serving-cell,
	partial-handover,
	unknown-new-eNB-UE-X2AP-ID, 
	unknown-old-eNB-UE-X2AP-ID, 
	unknown-pair-of-UE-X2AP-ID,
	ho-target-not-allowed,
	tx2relocoverall-expiry,
	trelocprep-expiry,
	cell-not-available,
	no-radio-resources-available-in-target-cell,
	invalid-MME-GroupID,
	unknown-MME-Code,
	encryption-and-or-integrity-protection-algorithms-not-supported,
	reportCharacteristicsEmpty,
	noReportPeriodicity,
	existingMeasurementID,
	unknown-eNB-Measurement-ID,
	measurement-temporarily-not-available,
	unspecified,
	...,
	load-balancing,
	handover-optimisation,
	value-out-of-allowed-range,
	multiple-E-RAB-ID-instances,
	switch-off-ongoing,
	not-supported-QCI-value,
	measurement-not-supported-for-the-object,
	tDCoverall-expiry,
	tDCprep-expiry,
	action-desirable-for-radio-reasons,
	reduce-load,
	resource-optimisation,
	time-critical-action,
	target-not-allowed,
	no-radio-resources-available,
	invalid-QoS-combination,
	encryption-algorithms-not-supported,
	procedure-cancelled,
	rRM-purpose,
	improve-user-bit-rate,
	user-inactivity,
	radio-connection-with-UE-lost,
	failure-in-the-radio-interface-procedure,
	bearer-option-not-supported,
	mCG-Mobility,
	sCG-Mobility,
	count-reaches-max-value,
	unknown-old-en-gNB-UE-X2AP-ID,
	pDCP-Overload,
	cho-cpc-resources-tobechanged,
[bookmark: _Hlk53047934]	ue-power-saving,
	insufficient-ue-capabilities,
	normal-release,
	unknown-E-UTRAN-Node-Measurement-ID


}

CauseTransport ::= ENUMERATED {
	transport-resource-unavailable,
	unspecified,
	...
}

--------------------Start of the Next Change---------------
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

X2AP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
	ProcedureCode,
	ProtocolIE-ID
FROM X2AP-CommonDataTypes;

-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-handoverPreparation											ProcedureCode ::= 0
id-handoverCancel												ProcedureCode ::= 1
id-loadIndication												ProcedureCode ::= 2
id-errorIndication												ProcedureCode ::= 3
//skip the unchanged part
id-PrivacyIndicator															ProtocolIE-ID ::= 376
id-TraceCollectionEntityIPAddress											ProtocolIE-ID ::= 377
id-UERadioCapabilityID														ProtocolIE-ID ::= 378
id-SNtriggered																ProtocolIE-ID ::= 379
id-CSI-RSTransmissionIndication												ProtocolIE-ID ::= 380
id-DLCarrierList															ProtocolIE-ID ::= 381
id-TargetCellInNGRAN														ProtocolIE-ID ::= 382
id-E-UTRAN-Node1-Measurement-IDeNB-Measurement-ID-ENDC													ProtocolIE-ID ::= 383
id-E-UTRAN-Node2-Measurement-IDengNB-Measurement-ID-ENDC												ProtocolIE-ID ::= 384
id-TDDULDLConfigurationCommonNR												ProtocolIE-ID ::= 385
id-CarrierList																ProtocolIE-ID ::= 386
id-ULCarrierList															ProtocolIE-ID ::= 387
id-FrequencyShift7p5khz														ProtocolIE-ID ::= 388
id-SSB-PositionsInBurst														ProtocolIE-ID ::= 389
id-NRCellPRACHConfig														ProtocolIE-ID ::= 390
id-CellToReport-NR-ENDC														ProtocolIE-ID ::= 391
id-CellToReport-NR-ENDC-Item												ProtocolIE-ID ::= 392
id-CellMeasurementResult-NR-ENDC											ProtocolIE-ID ::= 393
id-CellMeasurementResult-NR-ENDC-Item										ProtocolIE-ID ::= 394
id-IABNodeIndication														ProtocolIE-ID ::= 395
id-QoS-Mapping-Information													ProtocolIE-ID ::= 396
id-F1CTrafficContainer														ProtocolIE-ID ::= 397
id-IntendedTDD-DL-ULConfiguration-NR										ProtocolIE-ID ::= 399
id-UERadioCapability														ProtocolIE-ID ::= 400
id-CellMeasurementResult-E-UTRA-ENDC										ProtocolIE-ID ::= 401
id-CellMeasurementResult-E-UTRA-ENDC-Item									ProtocolIE-ID ::= 402
id-CellToReport-E-UTRA-ENDC													ProtocolIE-ID ::= 403
id-CellToReport-E-UTRA-ENDC-Item											ProtocolIE-ID ::= 404
id-TraceCollectionEntityURI													ProtocolIE-ID ::= 405
id-SFN-Offset																ProtocolIE-ID ::= 406


END
-- ASN1STOP
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