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1. Introduction
This discussion paper focuses impacts on E1AP and F1AP.
2. Discussion
2.1. [bookmark: OLE_LINK78][bookmark: OLE_LINK79]AI/ML deployment in split architecture
We have agreed that for the use case of load prediction, the training/inference function locates at the gNB-CU-CP. For alignment we think other training/inference function, as well as monitoring function, should locate at the gNB-CU-CP as well.
Proposal 1: Model training, inference and monitoring function, if deployed in NG-RAN using split architecture, should be deployed in the gNB-CU-CP as of Rel-18.
2.2. [bookmark: _Ref110440588]UE traffic
Typically both the use case of mobility and the use case of energy saving requires the information on UE traffic:
· Mobility: Predicting future UE traffic requires current per-QoS-flow UE traffic information for the concerned UE as input.
· Energy saving: Predicting the change of Energy Cost requires per-QoS-flow UE traffic information for the UEs which are to be handed over as input.
One may argue that the granularity can be per-DRB (and thus the legacy procedure for SCG usage report can be reused), but it is not sufficient enough as the QoS-flow-to-DRB mapping may change over time, especially at handover.
Observation 1: Both the mobility use case and the energy saving use case requires per-QoS-flow UE traffic information as model input. Per-DRB UE traffic information is not sufficient enough as the flow-to-MRB mapping may change during handover.
Proposal 2: E1AP should be enhanced to support that gNB-CU-CPs retrieves per-QoS-flow UE traffic information from gNB-CU-UPs. The baseline of metric can be “DL PDCP SDU Data Volume” and “UL PDCP SDU Data Volume” defined in section 5.1.3.6.2 of TS 28.552.
2.3. Energy Cost
It is clear in TS 28.310 that the energy cost is measured in the gNB-DU.
	- 	When gNBCU/gNBCU-CP/gNBCU-UP energy consumption is assumed to be very small compared to gNBDU and given that, in some cases, the gNBCU/gNBCU-CP/gNBCU-UP may be virtualized, the present document only considers the energy consumed in gNBDU(s) (in case of split scenarios) and in non-split gNBs (see clause 4.2.1 of 3GPP TS 28.541 [11] and clause 6.1.1 of 3GPP TS 38.401 [12]). There might be a need for some correction in KPI between the different deployment scenarios.



Proposal 3: F1AP should be enhanced to support that gNB-CU(-CP)s retrieves energy cost.
2.4. UE performance feedback
Currently there are three types of metrics in UE performance feedback as of R3-233535: throughput, packet delay and packet loss.
The cases on throughput and packet loss are simple:
· Both downlink throughput and uplink throughput are measured by the gNB-DU as defined in Section 5.1.1.3.1 and Section 5.1.1.3.3 of TS 28.552 respectively.
· Downlink packet loss is measured by the gNB-DU as defined in Section 4.2.1.5.1 of TS 38.314, whereas uplink packet loss is measured by the gNB-CU-UP as defined in Section 5.1.3.1.1 of TS 28.552.
The case is quite complex on packet delay as shown in Section 4.2.1.2.1 of TS 38.314. In the downlink direction it is defined as the sum of 4 items:
· Average delay DL air-interface, measured by the gNB-DU as defined in Section 5.1.1.1.1 of TS 28.552;
· Average delay in RLC sublayer, measured by the gNB-DU as defined in Section 5.1.3.3.3 of TS 28.552;
· Average delay on F1-U, measured by the gNB-CU-UP as defined in Section 5.1.3.3.2 of TS 28.552;
· Average delay DL in CU-UP, measured by the gNB-CU-UP as defined in Section 5.1.3.3.1 of TS 28.552.
In the uplink direction it is defined as the sum of 5 items:
· UL PDCP packet average delay, measured by the UE as defined in Section 4.3.1.1 of TS 38.314;
· Average over-the-air interface packet delay, measured by the gNB-DU as defined in Section 4.2.1.2.2 of TS 38.314;
· Average RLC packet delay, measured by the gNB-DU as defined in Section 4.2.1.2.3 of TS 38.314;
· Average delay on F1-U, measured by the gNB-CU-UP as defined in Section 5.1.3.3.2 of TS 28.552;
· Average PDCP re-ordering delay, measured by the gNB-CU-UP as defined in Section 4.2.1.2.4 of TS 38.314.
Nevertheless, it is not necessary to report every metric separately. The delay measured in gNB-DU can be combined into one single metric, and so can the delay measured in gNB-CU-UP.
As the summary, there are 5 metrics collected in the gNB-DU whereas 3 metrics collected in the gNB-CU-UP. The remaining one is collected by the UE, which is reported toward the gNB-CU-CP directly and thus has no impact on either E1AP or F1AP.
The granularity is not consistent between TS 28.552 and TS 38.314. For simplicity we propose that the granularity of throughput is per UE (aligned with the one in R3-233535), whereas the granularity of remaining metrics is per DRB.
Proposal 4: F1AP should be enhanced to support that gNB-CU(-CP)s retrieve 5 metrics for UE performance:
-	DL throughput per UE;
-	UL throughput per UE;
-	DL packet loss per DRB;
-	Average DL delay air-interface plus Average DL delay in gNB-DU per DRB;
-	Average UL delay air-interface plus Average UL delay in gNB-DU per DRB.
Proposal 5: E1AP should be enhanced to support that gNB-CU-CPs retrieve 3 metrics for UE performance:
-	UL packet loss per DRB;
-	Average delay F1-U plus Average DL delay in gNB-CU-UP per DRB;
-	Average delay F1-U plus Average UL delay in gNB-CU-UP per DRB.
2.5. New procedure
We can observe from abovementioned proposals that both the E1AP and F1AP needs to be enhanced to deliver Non-UE-associated information and/or UE-associated information. Although there is no exchange of predictions over these two interfaces as of this release, there may be in Rel-19. Hence we prefer introducing new procedures for alignment with XnAP.
Proposal 6: We prefer introducing new procedures on E1AP/F1AP rather than enhancing existing procedures.
3. Conclusion
Proposal 1: Model training, inference and monitoring function, if deployed in NG-RAN using split architecture, should be deployed in the gNB-CU-CP as of Rel-18.
Observation 1: Both the mobility use case and the energy saving use case requires per-QoS-flow UE traffic information as model input. Per-DRB UE traffic information is not sufficient enough as the flow-to-MRB mapping may change during handover.
Proposal 2: E1AP should be enhanced to support that gNB-CU-CPs retrieves per-QoS-flow UE traffic information from gNB-CU-UPs. The baseline of metric can be “DL PDCP SDU Data Volume” and “UL PDCP SDU Data Volume” defined in section 5.1.3.6.2 of TS 28.552.
Proposal 3: F1AP should be enhanced to support that gNB-CU(-CP)s retrieves energy cost.
Proposal 4: F1AP should be enhanced to support that gNB-CU(-CP)s retrieve 5 metrics for UE performance:
-	DL throughput per UE;
-	UL throughput per UE;
-	DL packet loss per DRB;
-	Average DL delay air-interface plus Average DL delay in gNB-DU per DRB;
-	Average UL delay air-interface plus Average UL delay in gNB-DU per DRB.
Proposal 5: E1AP should be enhanced to support that gNB-CU-CPs retrieve 3 metrics for UE performance:
-	UL packet loss per DRB;
-	Average delay F1-U plus Average DL delay in gNB-CU-UP per DRB;
-	Average delay F1-U plus Average UL delay in gNB-CU-UP per DRB.
Proposal 6: We prefer introducing new procedures on E1AP/F1AP rather than enhancing existing procedures.
[bookmark: _GoBack]The TP is provided in the Annexes.
4. Annex 1: TP for TS 38.473
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[bookmark: _Toc99038170][bookmark: _Toc99730431][bookmark: _Toc105510550][bookmark: _Toc105927082][bookmark: _Toc106109622][bookmark: _Toc113835059][bookmark: _Toc120123902][bookmark: _Toc146226169]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
5GC	5G Core Network
5QI	5G QoS Identifier
AI	Artificial Intelligence
AMF	Access and Mobility Management Function
ARP	Antenna Reference Point
ARPI	Additional RRM Policy Index
BH	Backhaul
CAG	Closed Access Group
CN	Core Network
CG	Cell Group
CG-SDT	Configured Grant-Small Data Transmission
CGI	Cell Global Identifier 
CHO	Conditional Handover
CP	Control Plane 
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
DL	Downlink 
DL-PRS	Downlink Positioning Reference Signal
EN-DC	E-UTRA-NR Dual Connectivity
EPC	Evolved Packet Core
FSA ID	MBS Frequency Selection Area (FSA) ID
IAB	Integrated Access and Backhaul
IMEISV	International Mobile station Equipment Identity and Software Version number
LMF	Location Management Function
MBS	Multicast/Broadcast Service
ML	Machine Learning
NID	Network Identifier
NPN	Non-Public Network
NSAG	Network Slice AS Group
NSSAI	Network Slice Selection Assistance Information
PDC	Propagation Delay Compensation
PEIPS	Paging Early Indication with Paging Subgrouping
posSIB	Positioning SIB
PNI-NPN	Public Network Integrated NPN
PTP	Point to Point
PTM	Point to Multipoint
QMC	QoE Measurement Collection
QoE	Quality of Experience
RANAC	RAN Area Code
RedCap	Reduced Capability
RIM	Remote Interference Management
RIM-RS	RIM Reference Signal
RRC	Radio Resource Control
RSRP	Reference Signal Received Power
SDT	Small Data Transmission
SNPN	Stand-alone Non-Public Network
S-NSSAI	Single Network Slice Selection Assistance Information
SUL	Supplementary Uplink
TAC	Tracking Area Code
TAI	Tracking Area Identity
TEG	Timing Error Group
TRP	Transmission-Reception Point
U2N	UE-to-Network
UL-AoA	Uplink Angle of Arrival 
UL-RTOA	Uplink Relative Time of Arrival
UL-SRS	Uplink Sounding Reference Signal
Z-AoA	Zenith Angles of Arrival
///////////////////////////////////////////////////////////////////////////skip unrelated///////////////////////////////////////////////////////////////////////////
8.1	List of F1AP Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	F1 Setup
	F1 SETUP REQUEST
	F1 SETUP RESPONSE
	F1 SETUP FAILURE

	gNB-DU Configuration Update
	GNB-DU CONFIGURATION UPDATE
	GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-DU CONFIGURATION UPDATE FAILURE

	gNB-CU Configuration Update
	GNB-CU CONFIGURATION UPDATE
	GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU CONFIGURATION UPDATE FAILURE

	UE Context Setup
	UE CONTEXT SETUP REQUEST
	UE CONTEXT SETUP RESPONSE
	UE CONTEXT SETUP FAILURE

	UE Context Release (gNB-CU initiated)
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	UE Context Modification (gNB-CU initiated)
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Modification Required (gNB-DU initiated)
	UE CONTEXT MODIFICATION REQUIRED
	UE CONTEXT MODIFICATION CONFIRM
	UE CONTEXT MODIFICATION REFUSE

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	gNB-DU Resource Coordination
	GNB-DU RESOURCE COORDINATION REQUEST
	GNB-DU RESOURCE COORDINATION RESPONSE
	

	F1 Removal
	F1 REMOVAL REQUEST
	F1 REMOVAL RESPONSE
	F1 REMOVAL FAILURE

	BAP Mapping Configuration
	BAP MAPPING CONFIGURATION 
	BAP MAPPING CONFIGURATION ACKNOWLEDGE
	BAP MAPPING CONFIGURATION FAILURE

	GNB-DU Resource Configuration
	GNB-DU RESOURCE CONFIGURATION
	GNB-DU RESOURCE CONFIGURATION ACKNOWLEDGE
	GNB-DU RESOURCE CONFIGURATION FAILURE

	IAB TNL Address Allocation
	IAB TNL ADDRESS REQUEST
	IAB TNL ADDRESS RESPONSE
	IAB TNL ADDRESS FAILURE

	IAB UP Configuration Update
	IAB UP CONFIGURATION UPDATE REQUEST
	IAB UP CONFIGURATION UPDATE RESPONSE
	IAB UP CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	[bookmark: _Hlk32139762]Positioning Measurement
	POSITIONING MEASUREMENT REQUEST
	POSITIONING MEASUREMENT RESPONSE
	POSITIONING MEASUREMENT FAILURE

	Positioning Information Exchange
	POSITIONING INFORMATION REQUEST
	POSITIONING INFORMATION RESPONSE
	POSITIONING INFORMATION FAILURE

	TRP Information Exchange
	TRP INFORMATION REQUEST
	TRP INFORMATION RESPONSE
	TRP INFORMATION FAILURE

	Positioning Activation
	POSITIONING ACTIVATION REQUEST
	POSITIONING ACTIVATION RESPONSE
	POSITIONING ACTIVATION FAILURE

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	Broadcast Context Setup
	BROADCAST CONTEXT SETUP REQUEST
	BROADCAST CONTEXT SETUP RESPONSE
	BROADCAST CONTEXT SETUP FAILURE

	Broadcast Context Release
	BROADCAST CONTEXT RELEASE COMMAND
	BROADCAST CONTEXT RELEASE COMPLETE
	

	Broadcast Context Modification
	BROADCAST CONTEXT MODIFICATION REQUEST
	BROADCAST CONTEXT MODIFICATION RESPONSE
	BROADCAST CONTEXT MODIFICATION FAILURE

	Multicast Context Setup
	MULTICAST CONTEXT SETUP REQUEST
	MULTICAST CONTEXT SETUP RESPONSE
	MULTICAST CONTEXT SETUP FAILURE

	Multicast Context Release
	MULTICAST CONTEXT RELEASE COMMAND
	MULTICAST CONTEXT RELEASE COMPLETE
	

	Multicast Context Modification
	MULTICAST CONTEXT MODIFICATION REQUEST
	MULTICAST CONTEXT MODIFICATION RESPONSE
	MULTICAST CONTEXT MODIFICATION FAILURE

	Multicast Distribution Setup
	MULTICAST DISTRIBUTION SETUP REQUEST
	MULTICAST DISTRIBUTION SETUP RESPONSE
	MULTICAST DISTRIBUTION SETUP FAILURE

	Multicast Distribution Release
	MULTICAST DISTRIBUTION RELEASE COMMAND
	MULTICAST DISTRIBUTION RELEASE COMPLETE
	

	PDC Measurement Initiation
	PDC MEASUREMENT INITIATION REQUEST
	PDC MEASUREMENT INITIATION RESPONSE
	PDC MEASUREMENT INITIATION FAILURE

	[bookmark: OLE_LINK72][bookmark: OLE_LINK73]PRS Configuration Exchange
	PRS CONFIGURATION REQUEST
	PRS CONFIGURATION RESPONSE
	PRS CONFIGURATION FAILURE

	Measurement Preconfiguration
	MEASUREMENT PRECONFIGURATION REQUIRED 
	MEASUREMENT PRECONFIGURATION CONFIRM 
	MEASUREMENT PRECONFIGURATION REFUSE

	Data Collection Reporting Initiation
	DATA COLLECTION REQUEST
	DATA COLLECTION RESPONSE
	DATA COLLECTION FAILURE



Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Status Indication
	GNB-DU STATUS INDICATION

	RRC Delivery Report
	RRC DELIVERY REPORT

	Network Access Rate Reduction
	NETWORK ACCESS RATE REDUCTION

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	DU-CU Radio Information Transfer
	DU-CU RADIO INFORMATION TRANSFER

	CU-DU Radio Information Transfer
	CU-DU RADIO INFORMATION TRANSFER

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Reference Time Information Reporting Control
	REFERENCE TIME INFORMATION REPORTING CONTROL

	Reference Time Information Report
	REFERENCE TIME INFORMATION REPORT

	Access Success
	ACCESS SUCCESS

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Positioning Assistance Information Control
	POSITIONING ASSISTANCE INFORMATION CONTROL

	Positioning Assistance Information Feedback
	POSITIONING ASSISTANCE INFORMATION FEEDBACK

	Positioning Measurement Report
	POSITIONING MEASUREMENT REPORT

	Positioning Measurement Abort
	POSITIONING MEASUREMENT ABORT

	Positioning Measurement Failure Indication
	POSITIONING MEASUREMENT FAILURE INDICATION

	Positioning Measurement Update
	POSITIONING MEASUREMENT UPDATE

	Positioning Deactivation
	POSITIONING DEACTIVATION

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Context Release Request
	BROADCAST CONTEXT RELEASE REQUEST

	Multicast Context Release Request
	MULTICAST CONTEXT RELEASE REQUEST

	PDC Measurement Report
	PDC MEASUREMENT REPORT

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	PDC Measurement Failure Indication
	PDC MEASUREMENT FAILURE INDICATION

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	Measurement Activation 
	MEASUREMENT ACTIVATION 

	QoE Information Transfer
	QOE INFORMATION TRANSFER

	Data Collection Reporting
	DATA COLLECTION UPDATE
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8.2.a1	Data Collection Reporting Initiation
[bookmark: _Toc44497465][bookmark: _Toc45107853][bookmark: _Toc45901473][bookmark: _Toc51850552][bookmark: _Toc56693555][bookmark: _Toc64447098][bookmark: _Toc66286592][bookmark: _Toc74151287][bookmark: _Toc88653759][bookmark: _Toc97904115][bookmark: _Toc98868159][bookmark: _Toc105174443][bookmark: _Toc106109280]8.2.a1.1	General
This procedure is used by a gNB-CU to request the reporting of AI/ML related information to a gNB-DU.
The procedure uses non UE-associated signalling.
[bookmark: _Toc44497466][bookmark: _Toc45107854][bookmark: _Toc45901474][bookmark: _Toc51850553][bookmark: _Toc56693556][bookmark: _Toc64447099][bookmark: _Toc66286593][bookmark: _Toc74151288][bookmark: _Toc88653760][bookmark: _Toc97904116][bookmark: _Toc98868160][bookmark: _Toc105174444][bookmark: _Toc106109281]8.2.a1.2	Successful Operation


Figure 8.2.a1.2-1: Data Collection Reporting Initiation, successful operation
[bookmark: _Toc44497467][bookmark: _Toc45107855][bookmark: _Toc45901475][bookmark: _Toc51850554][bookmark: _Toc56693557][bookmark: _Toc64447100][bookmark: _Toc66286594][bookmark: _Toc74151289][bookmark: _Toc88653761][bookmark: _Toc97904117][bookmark: _Toc98868161][bookmark: _Toc105174445][bookmark: _Toc106109282]The gNB-CU initiates the procedure by sending the DATA COLLECTION REQUEST message to the gNB-DU to start AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, the gNB-DU:
-	shall initiate the requested AI/ML related information reporting according to the parameters given in the request in case the Registration Request IE is set to “start”; or
-	shall stop all cells AI/ML related information reporting and terminate the reporting in case the Registration Request IE is set to “stop”; or
-	FFS 
If the gNB-DU is capable to provide all of the requested information, it shall initiate the AI/ML related information reporting as requested by the gNB-CU and respond with the DATA COLLECTION RESPONSE message.
If the gNB-DU is capable to provide some but not all of the requested information, it shall initiate the AI/ML related information reporting for the admitted requested information and include the Node Measurement Initiation Result IE in the DATA COLLECTION RESPONSE message.
If the Reporting Periodicity IE in the DATA COLLECTION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related information. The gNB-DU shall report only once, unless otherwise requested within the Reporting Periodicity IE.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the DATA COLLECTION REQUEST indicates the type of objects the gNB-DU shall perform measurements on. The gNB-DU shall include in the DATA COLLECTION UPDATE message:
-	the Average UE Throughput DL IE, if the 1st bit, “Average DL throughput per UE” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average UE Throughput UL IE, if the 2nd bit, “Average UL throughput per UE” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Packet Loss DL IE, if the 3rd bit, “Average DL packet loss per DRB” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Delay part DL IE, if the 4th bit, “Average DL delay parts” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Delay part UL IE, if the 5th bit, “Average UL delay parts” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Energy Cost IE, if the 6th bit, “Energy Cost” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.

8.2.a1.3	Unsuccessful Operation


Figure 8.2.a1.3-1: Data Collection Reporting Initiation, unsuccessful operation
[bookmark: _Toc44497468][bookmark: _Toc45107856][bookmark: _Toc45901476][bookmark: _Toc51850555][bookmark: _Toc56693558][bookmark: _Toc64447101][bookmark: _Toc66286595][bookmark: _Toc74151290][bookmark: _Toc88653762][bookmark: _Toc97904118][bookmark: _Toc98868162][bookmark: _Toc105174446][bookmark: _Toc106109283]If none of the requested AI/ML related information reporting cannot be initiated, the gNB-DU shall send the DATA COLLECTION FAILURE message with an appropriate cause value. 
8.2.a1.4	Abnormal Conditions
[bookmark: _Hlk44418834][bookmark: _Toc44497469][bookmark: _Toc45107857][bookmark: _Toc45901477][bookmark: _Toc51850556][bookmark: _Toc56693559][bookmark: _Toc64447102][bookmark: _Toc66286596][bookmark: _Toc74151291][bookmark: _Toc88653763][bookmark: _Toc97904119][bookmark: _Toc98868163][bookmark: _Toc105174447][bookmark: _Toc106109284]For the same Measurement ID, if the gNB-CU does not receive either the DATA COLLECTION RESPONSE message or the DATA COLLECTION FAILURE message, the gNB-CU may reinitiate the Data Collection Reporting Initiation procedure towards the same gNB-DU, provided that the content of the new DATA COLLECTION REQUEST message is identical to the content of the previously unacknowledged DATA COLLECTION REQUEST message.
If the gNB-DU receives an DATA COLLECTION REQUEST message which includes the Registration Request IE set to “stop” and if the gNB-DU Measurement ID value received in the DATA COLLECTION REQUEST message is not used, the gNB-DU shall initiate DATA COLLECTION FAILURE message with an appropriate cause value.
If the Report Characteristics IE bitmap is set to “0” (all bits are set to “0”) in the DATA COLLECTION REQUEST message then the gNB-DU shall initiate an DATA COLLECTION FAILURE message with an appropriate cause value.
If the gNB-DU receives a DATA COLLECTION REQUEST message which includes the Registration Request IE set to “start” and the gNB-CU Measurement ID IE corresponding to an existing on-going Data Collection reporting, then the gNB-DU shall initiate a DATA COLLECTION FAILURE message with an appropriate cause value.
8.2.a2	Data Collection Reporting
[bookmark: _Toc44497470][bookmark: _Toc45107858][bookmark: _Toc45901478][bookmark: _Toc51850557][bookmark: _Toc56693560][bookmark: _Toc64447103][bookmark: _Toc66286597][bookmark: _Toc74151292][bookmark: _Toc88653764][bookmark: _Toc97904120][bookmark: _Toc98868164][bookmark: _Toc105174448][bookmark: _Toc106109285]8.2.a2.1	General
[bookmark: _Toc44497471][bookmark: _Toc45107859][bookmark: _Toc45901479][bookmark: _Toc51850558][bookmark: _Toc56693561][bookmark: _Toc64447104][bookmark: _Toc66286598][bookmark: _Toc74151293][bookmark: _Toc88653765][bookmark: _Toc97904121][bookmark: _Toc98868165][bookmark: _Toc105174449][bookmark: _Toc106109286]This procedure is initiated by a gNB-DU to report AI/ML related information accepted by the gNB-DU following a successful Data Collection Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
8.2.a2.2	Successful Operation


Figure 8.2.a2.2-1: Data Collection Reporting, successful operation
[bookmark: _Toc44497472][bookmark: _Toc45107860][bookmark: _Toc45901480][bookmark: _Toc51850559][bookmark: _Toc56693562][bookmark: _Toc64447105][bookmark: _Toc66286599][bookmark: _Toc74151294][bookmark: _Toc88653766][bookmark: _Toc97904122][bookmark: _Toc98868166][bookmark: _Toc105174450][bookmark: _Toc106109287]The gNB-DU shall report the accepted AI/ML related information in DATA COLLECTION UPDATE message. The accepted AI/ML related information is the information that was successfully initiated during the preceding Data Collection Reporting Initiation procedure.
8.2.a2.3	Unsuccessful Operation
Not applicable.
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Void
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9.1.3.y1	DATA COLLECTION REQUEST
This message is sent by the gNB-CU to the gNB-DU to initiate the requested data collection according to the parameters given in the message.
Direction: gNB-CU  gNB-DU.
	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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the gNB-DU is requested to report.
1st Bit = Average DL throughput per UE,
2nd Bit = Average UL throughput per UE,
3rd Bit = Average DL packet loss per DRB, 
4th Bit = Average DL delay parts,
5th Bit = Average UL delay parts,
6th Bit = Energy Cost,
Other bits shall be ignored by the gNB-DU.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value "stop".

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



9.1.3.y2	DATA COLLECTION RESPONSE
This message is sent by the gNB-DU to the gNB-CU to indicate that at least one of the requested data collection is successfully initiated.
Direction: gNB-DU  gNB-CU.
	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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	reject

	Node Measurement Initiation Result
	
	0..1
	
	List of measurement objects that failed to be initiated in the node.
	YES
	ignore

	>Node Measurement Initiation Result Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>Measurement Failed Report Characteristics
	M
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement objects that failed to be initiated in the gNB-DU.
1st Bit = Average DL throughput per UE,
2nd Bit = Average UL throughput per UE,
3rd Bit = Average DL packet loss per DRB, 
4th Bit = Average DL delay parts,
5th Bit = Average UL delay parts,
6th Bit = Energy Cost.
Other bits shall be ignored by the gNB-CU.
	
	

	>>Cause
	M
	
	9.3.1.2
	Failure cause for measurement objects for which the measurement cannot be initiated.
	
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 32.



9.1.3.y3	DATA COLLECTION FAILURE
This message is sent by the gNB-DU to the gNB-CU to indicate that for none of the requested data collection can be initiated.
Direction: gNB-DU  gNB-CU.
	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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID (FFS on the name)
	O
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



9.1.3.y4	DATA COLLECTION UPDATE
This message is sent by the gNB-DU to the gNB-CU to report the results of the requested data collection.
Direction: gNB-DU  gNB-CU.
	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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	reject

	UE Associated Info Result
	
	0..1
	
	
	YES
	ignore

	>UE Associated Info Result Item
	
	1 .. <maxnoofUEingNBDU>
	
	
	
	

	>>UE Assistant Identifier (FFS on the name)
	M
	
	gNB-CU UE F1AP ID
9.3.1.4
	
	
	

	>>UE Performance
	O
	
	9.3.1.z1
	
	
	

	Energy Cost
	O
	
	INTEGER (0..10000, …)
	The node level measured Energy Consumption index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale. (FFS)
	YES
	ignore



	Range bound
	Explanation

	maxnoofUEingNBDU
	Maximum no. UE that can be served by a gNB-DU. Value is FFS.
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This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	/////////////////////////////////////////////////////skip unchanged rows/////////////////////////////////////////////////////

	Data Collection Measurement ID To Setup List
	O
	
	9.3.1.z2
	
	YES
	ignore
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9.2.2.7	UE CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	/////////////////////////////////////////////////////skip unchanged rows/////////////////////////////////////////////////////

	Data Collection Measurement ID To Setup List
	O
	
	9.3.1.z2
	
	YES
	ignore

	Data Collection Measurement ID To Release List
	O
	
	9.3.1.z3
	
	YES
	ignore
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9.3.1.z1	UE Performance
This IE indicates the UE performance measurements metrics.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Average UE Throughput DL
	O
	
	Bit Rate
9.3.1.22
	

	Average UE Throughput UL
	O
	
	Bit Rate
9.3.1.22
	

	UE Performance DRB List
	
	0..1
	
	

	>UE Performance DRB Item
	
	1..<maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.3.1.8
	

	>>Average Packet Loss DL
	O
	
	INTEGER (0..1000000)
	As defined in Section 4.2.1.5.1 of TS 38.314 [42].

	>>Average Delay part DL
	O
	
	INTEGER
	Unit: 0.1ms.
Includes both the delay of air interface and the delay within gNB-DU.

	>>Average Delay part UL
	O
	
	INTEGER
	Unit: 0.1ms.
Includes both the delay of air interface and the delay within gNB-DU.



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64.



9.3.1.z2	Data Collection Measurement ID To Setup List
This IE indicates the UE is subject of the listed data collection measurements.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Collection Measurement ID To Setup Item
	
	1..<maxnoofDataCollection>
	
	

	>gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU

	>gNB-DU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU



	Range bound
	Explanation

	maxnoofDataCollection
	Maximum no. of data collection associated to a UE. Value is FFS.



9.3.1.z3	Data Collection Measurement ID To Release List
This IE indicates the UE is no longer subject of the listed data collection measurements.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Collection Measurement ID To Release Item
	
	1..<maxnoofDataCollection>
	
	

	>gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU

	>gNB-DU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU



	Range bound
	Explanation

	maxnoofDataCollection
	Maximum no. of association to a UE. Value is FFS.
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-- ASN1START 
-- **************************************************************
--
-- Elementary Procedure definitions
--
-- **************************************************************

F1AP-PDU-Descriptions  { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Descriptions (0)}

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

IMPORTS
	Criticality,
	ProcedureCode

FROM F1AP-CommonDataTypes
	Reset,
	ResetAcknowledge,
	F1SetupRequest,
	F1SetupResponse,
	F1SetupFailure, 
	GNBDUConfigurationUpdate,
	GNBDUConfigurationUpdateAcknowledge,
	GNBDUConfigurationUpdateFailure,
	GNBCUConfigurationUpdate,
	GNBCUConfigurationUpdateAcknowledge,
	GNBCUConfigurationUpdateFailure,
	UEContextSetupRequest,
	UEContextSetupResponse,
	UEContextSetupFailure,
	UEContextReleaseCommand,
	UEContextReleaseComplete,
	UEContextModificationRequest,
	UEContextModificationResponse,
	UEContextModificationFailure,
	UEContextModificationRequired,
	UEContextModificationConfirm,
	ErrorIndication,
	UEContextReleaseRequest,
	DLRRCMessageTransfer,
	ULRRCMessageTransfer,
	GNBDUResourceCoordinationRequest,
	GNBDUResourceCoordinationResponse,
	PrivateMessage,
	UEInactivityNotification,
	InitialULRRCMessageTransfer,
	SystemInformationDeliveryCommand,
	Paging,
	Notify,
	WriteReplaceWarningRequest,
	WriteReplaceWarningResponse,
	PWSCancelRequest,
	PWSCancelResponse,
	PWSRestartIndication,
	PWSFailureIndication,
	GNBDUStatusIndication,
	RRCDeliveryReport,
	UEContextModificationRefuse,
	F1RemovalRequest,
	F1RemovalResponse,
	F1RemovalFailure,
	NetworkAccessRateReduction,
	TraceStart,
	DeactivateTrace,
	DUCURadioInformationTransfer,
	CUDURadioInformationTransfer,
	BAPMappingConfiguration,
	BAPMappingConfigurationAcknowledge,
	BAPMappingConfigurationFailure,
	GNBDUResourceConfiguration,
	GNBDUResourceConfigurationAcknowledge,
	GNBDUResourceConfigurationFailure,
	IABTNLAddressRequest,
	IABTNLAddressResponse,
	IABTNLAddressFailure,
	IABUPConfigurationUpdateRequest,
	IABUPConfigurationUpdateResponse,
	IABUPConfigurationUpdateFailure,
	ResourceStatusRequest,
	ResourceStatusResponse,
	ResourceStatusFailure,
	ResourceStatusUpdate,
	AccessAndMobilityIndication,
	ReferenceTimeInformationReportingControl,
	ReferenceTimeInformationReport,
	AccessSuccess,
	CellTrafficTrace,
	PositioningMeasurementRequest,
	PositioningMeasurementResponse,
	PositioningMeasurementFailure,
	PositioningAssistanceInformationControl,
	PositioningAssistanceInformationFeedback,
	PositioningMeasurementReport,
	PositioningMeasurementAbort,
	PositioningMeasurementFailureIndication,
	PositioningMeasurementUpdate,
	TRPInformationRequest,
	TRPInformationResponse,
	TRPInformationFailure,
	PositioningInformationRequest,
	PositioningInformationResponse,
	PositioningInformationFailure,
	PositioningActivationRequest,
	PositioningActivationResponse,
	PositioningActivationFailure,
	PositioningDeactivation,
	PositioningInformationUpdate,
	E-CIDMeasurementInitiationRequest,
	E-CIDMeasurementInitiationResponse,
	E-CIDMeasurementInitiationFailure,
	E-CIDMeasurementFailureIndication,
	E-CIDMeasurementReport,
	E-CIDMeasurementTerminationCommand,
	BroadcastContextSetupRequest,
	BroadcastContextSetupResponse,
	BroadcastContextSetupFailure,
	BroadcastContextReleaseCommand,
	BroadcastContextReleaseComplete,
	BroadcastContextReleaseRequest,
	BroadcastContextModificationRequest,
	BroadcastContextModificationResponse,
	BroadcastContextModificationFailure,
	MulticastGroupPaging,
	MulticastContextSetupRequest,
	MulticastContextSetupResponse,
	MulticastContextSetupFailure,
	MulticastContextReleaseCommand,
	MulticastContextReleaseComplete,
	MulticastContextReleaseRequest,
	MulticastContextModificationRequest,
	MulticastContextModificationResponse,
	MulticastContextModificationFailure,
	MulticastDistributionSetupRequest,
	MulticastDistributionSetupResponse,
	MulticastDistributionSetupFailure,
	MulticastDistributionReleaseCommand,
	MulticastDistributionReleaseComplete,
	PDCMeasurementInitiationRequest,
	PDCMeasurementInitiationResponse,
	PDCMeasurementInitiationFailure,
	PDCMeasurementReport,
	PDCMeasurementTerminationCommand,
	PDCMeasurementFailureIndication,
	PRSConfigurationRequest,
	PRSConfigurationResponse,
	PRSConfigurationFailure,
	MeasurementPreconfigurationRequired,
	MeasurementPreconfigurationConfirm,
	MeasurementPreconfigurationRefuse,
	MeasurementActivation,
	QoEInformationTransfer,
	PosSystemInformationDeliveryCommand,
	DataCollectionRequest,
	DataCollectionResponse,
	DataCollectionFailure,
	DataCollectionUpdate




FROM F1AP-PDU-Contents
	id-Reset,
	id-F1Setup,
	id-gNBDUConfigurationUpdate,
	id-gNBCUConfigurationUpdate,
	id-UEContextSetup,
	id-UEContextRelease,
	id-UEContextModification,
	id-UEContextModificationRequired,
	id-ErrorIndication, 
	id-UEContextReleaseRequest,
	id-DLRRCMessageTransfer,
	id-ULRRCMessageTransfer,
	id-GNBDUResourceCoordination,
	id-privateMessage,
	id-UEInactivityNotification,
	id-InitialULRRCMessageTransfer,
	id-SystemInformationDeliveryCommand,
	id-Paging,
	id-Notify,
	id-WriteReplaceWarning,
	id-PWSCancel,
	id-PWSRestartIndication,
	id-PWSFailureIndication,
	id-GNBDUStatusIndication,
	id-RRCDeliveryReport,
	id-F1Removal,
	id-NetworkAccessRateReduction,
	id-TraceStart,
	id-DeactivateTrace,
	id-DUCURadioInformationTransfer,
	id-CUDURadioInformationTransfer,
	id-BAPMappingConfiguration,
	id-GNBDUResourceConfiguration,
	id-IABTNLAddressAllocation,
	id-IABUPConfigurationUpdate,
	id-resourceStatusReportingInitiation,
	id-resourceStatusReporting,
	id-accessAndMobilityIndication,
	id-ReferenceTimeInformationReportingControl,
	id-ReferenceTimeInformationReport,
	id-accessSuccess,
	id-cellTrafficTrace,
	id-PositioningMeasurementExchange,
	id-PositioningAssistanceInformationControl,
	id-PositioningAssistanceInformationFeedback,
	id-PositioningMeasurementReport,
	id-PositioningMeasurementAbort,
	id-PositioningMeasurementFailureIndication,
	id-PositioningMeasurementUpdate,
	id-TRPInformationExchange,
	id-PositioningInformationExchange,
	id-PositioningActivation,
	id-PositioningDeactivation,
	id-PositioningInformationUpdate,
	id-E-CIDMeasurementInitiation,
	id-E-CIDMeasurementFailureIndication,
	id-E-CIDMeasurementReport,
	id-E-CIDMeasurementTermination,
	id-BroadcastContextSetup,
	id-BroadcastContextRelease,
	id-BroadcastContextReleaseRequest,
	id-BroadcastContextModification,
	id-MulticastGroupPaging,
	id-MulticastContextSetup,
	id-MulticastContextRelease,
	id-MulticastContextReleaseRequest,
	id-MulticastContextModification,
	id-MulticastDistributionSetup,
	id-MulticastDistributionRelease,
	id-PDCMeasurementInitiation,
	id-PDCMeasurementInitiationRequest,
	id-PDCMeasurementInitiationResponse,
	id-PDCMeasurementInitiationFailure,
	id-PDCMeasurementTerminationCommand,
	id-PDCMeasurementFailureIndication,
	id-PDCMeasurementReport,
	id-pRSConfigurationExchange,
	id-measurementPreconfiguration,
	id-measurementActivation,
	id-QoEInformationTransfer,
	id-PosSystemInformationDeliveryCommand,
	id-DataCollectionReportingInitiation,
	id-DataCollectionReporting


FROM F1AP-Constants

	ProtocolIE-SingleContainer{},
	F1AP-PROTOCOL-IES

FROM F1AP-Containers;

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- Interface Elementary Procedure List
--
-- **************************************************************

F1AP-ELEMENTARY-PROCEDURES F1AP-ELEMENTARY-PROCEDURE ::= {
	F1AP-ELEMENTARY-PROCEDURES-CLASS-1			|
	F1AP-ELEMENTARY-PROCEDURES-CLASS-2,	
	...
}


F1AP-ELEMENTARY-PROCEDURES-CLASS-1 F1AP-ELEMENTARY-PROCEDURE ::= {
	reset							|
	f1Setup							|
	gNBDUConfigurationUpdate		|
	gNBCUConfigurationUpdate		|
	uEContextSetup					|
	uEContextRelease				|
	uEContextModification			|
	uEContextModificationRequired	|
	writeReplaceWarning				|
	pWSCancel					|
	gNBDUResourceCoordination		|
	f1Removal						|
	bAPMappingConfiguration			|
	gNBDUResourceConfiguration		|
	iABTNLAddressAllocation			|
	iABUPConfigurationUpdate		|
	resourceStatusReportingInitiation	|
	positioningMeasurementExchange	|
	tRPInformationExchange			|
	positioningInformationExchange	|
	positioningActivation			|
	e-CIDMeasurementInitiation		|
	broadcastContextSetup			|
	broadcastContextRelease			|
	broadcastContextModification|
	multicastContextSetup			|
	multicastContextRelease		|
	multicastContextModification	|
	multicastDistributionSetup		|
	multicastDistributionRelease	|
	pDCMeasurementInitiation		|
	pRSConfigurationExchange		|
	measurementPreconfiguration		|
	dataCollectionReportingInitiation,
	...
}

F1AP-ELEMENTARY-PROCEDURES-CLASS-2 F1AP-ELEMENTARY-PROCEDURE ::= {	
	errorIndication							|
	uEContextReleaseRequest					|
	dLRRCMessageTransfer					|
	uLRRCMessageTransfer					|
	uEInactivityNotification				|
	privateMessage							|
	initialULRRCMessageTransfer				|
	systemInformationDelivery				|
	paging									|
	notify									|
	pWSRestartIndication					|
	pWSFailureIndication					|
	gNBDUStatusIndication					|
	rRCDeliveryReport						|
	networkAccessRateReduction				|
	traceStart								|
	deactivateTrace							|
	dUCURadioInformationTransfer			|
	cUDURadioInformationTransfer			|
	resourceStatusReporting					|
	accessAndMobilityIndication				|
	referenceTimeInformationReportingControl|
	referenceTimeInformationReport			|
	accessSuccess							|
	cellTrafficTrace						|
	positioningAssistanceInformationControl		|
	positioningAssistanceInformationFeedback	|
	positioningMeasurementReport				|
	positioningMeasurementAbort					|
	positioningMeasurementFailureIndication		|
	positioningMeasurementUpdate				|
	positioningDeactivation						|
	e-CIDMeasurementFailureIndication			|
	e-CIDMeasurementReport						|
	e-CIDMeasurementTermination					|
	positioningInformationUpdate				|
	multicastGroupPaging						|
	broadcastContextReleaseRequest				|
	multicastContextReleaseRequest				|
	pDCMeasurementReport						|
	pDCMeasurementTerminationCommand			|
	pDCMeasurementFailureIndication				|
	measurementActivation						|
	qoEInformationTransfer						|
	posSystemInformationDelivery				|
	dataCollectionReporting						,
	...
}
-- **************************************************************
--
-- Interface Elementary Procedures
--
-- **************************************************************

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

dataCollectionReportingInitiation F1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		DataCollectionRequest
	SUCCESSFUL OUTCOME		DataCollectionResponse
	UNSUCCESSFUL OUTCOME	DataCollectionFailure
	PROCEDURE CODE			id-DataCollectionReportingInitiation
	CRITICALITY				reject
}

dataCollectionReporting F1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		DataCollectionUpdate
	PROCEDURE CODE			id-DataCollectionReporting
	CRITICALITY				ignore
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
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-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

IMPORTS
	BroadcastMRBs-FailedToBeModified-Item,
	BroadcastMRBs-FailedToBeSetup-Item,
	BroadcastMRBs-FailedToBeSetupMod-Item,
	BroadcastMRBs-Modified-Item,
	BroadcastMRBs-Setup-Item,
	BroadcastMRBs-SetupMod-Item,
	BroadcastMRBs-ToBeModified-Item,
	BroadcastMRBs-ToBeReleased-Item,
	BroadcastMRBs-ToBeSetup-Item,
	BroadcastMRBs-ToBeSetupMod-Item,
	Candidate-SpCell-Item,
	Cause,
	Cells-Failed-to-be-Activated-List-Item,
	Cells-Status-Item,
	Cells-to-be-Activated-List-Item,
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FROM F1AP-Constants;

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- UE Context Setup ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT SETUP REQUEST
--
-- **************************************************************

UEContextSetupRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextSetupRequestIEs} },
	...
}

UEContextSetupRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID									PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID						CRITICALITY ignore	TYPE GNB-DU-UE-F1AP-ID									PRESENCE optional 	}|
	{ ID id-SpCell-ID								CRITICALITY reject	TYPE NRCGI												PRESENCE mandatory	}|
	{ ID id-ServCellIndex							CRITICALITY reject	TYPE ServCellIndex										PRESENCE mandatory	}|
	{ ID id-SpCellULConfigured						CRITICALITY ignore	TYPE CellULConfigured									PRESENCE optional	}|
	{ ID id-CUtoDURRCInformation					CRITICALITY reject	TYPE CUtoDURRCInformation								PRESENCE mandatory}|
	{ ID id-Candidate-SpCell-List					CRITICALITY ignore	TYPE Candidate-SpCell-List							PRESENCE optional	}|
	{ ID id-DRXCycle								CRITICALITY ignore	TYPE DRXCycle											PRESENCE optional	}|
	{ ID id-ResourceCoordinationTransferContainer	CRITICALITY ignore	TYPE ResourceCoordinationTransferContainer		PRESENCE optional	}|
	{ ID id-SCell-ToBeSetup-List					CRITICALITY ignore	TYPE SCell-ToBeSetup-List								PRESENCE optional	}|
	{ ID id-SRBs-ToBeSetup-List						CRITICALITY reject	TYPE SRBs-ToBeSetup-List								PRESENCE optional	}|
	{ ID id-DRBs-ToBeSetup-List						CRITICALITY reject	TYPE DRBs-ToBeSetup-List								PRESENCE optional	}|
	{ ID id-InactivityMonitoringRequest				CRITICALITY reject	TYPE InactivityMonitoringRequest					PRESENCE optional	}|
	{ ID id-RAT-FrequencyPriorityInformation		CRITICALITY reject	TYPE RAT-FrequencyPriorityInformation				PRESENCE optional	}|
	{ ID id-RRCContainer							CRITICALITY ignore	TYPE RRCContainer										PRESENCE optional	}|
	{ ID id-MaskedIMEISV							CRITICALITY ignore	TYPE MaskedIMEISV										PRESENCE optional	}|
	{ ID id-ServingPLMN								CRITICALITY ignore	TYPE PLMN-Identity										PRESENCE optional	}|
	{ ID id-GNB-DU-UE-AMBR-UL						CRITICALITY ignore	TYPE BitRate											PRESENCE conditional }|
	{ ID id-RRCDeliveryStatusRequest				CRITICALITY ignore	TYPE RRCDeliveryStatusRequest						PRESENCE optional }|
	{ ID id-ResourceCoordinationTransferInformation	CRITICALITY ignore	TYPE ResourceCoordinationTransferInformation	PRESENCE optional	}|
	{ ID id-ServingCellMO							CRITICALITY ignore	TYPE ServingCellMO										PRESENCE optional	}|
	{ ID id-new-gNB-CU-UE-F1AP-ID					CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID									PRESENCE optional }|
	{ ID id-RANUEID									CRITICALITY ignore	TYPE RANUEID											PRESENCE optional	}|
	{ ID id-TraceActivation							CRITICALITY ignore	TYPE TraceActivation									PRESENCE optional	}|
	{ ID id-AdditionalRRMPriorityIndex				CRITICALITY ignore	TYPE AdditionalRRMPriorityIndex						PRESENCE optional }|
	{ ID id-BHChannels-ToBeSetup-List				CRITICALITY reject	TYPE BHChannels-ToBeSetup-List						PRESENCE optional	}|
	{ ID id-ConfiguredBAPAddress					CRITICALITY reject	TYPE BAPAddress											PRESENCE optional	}|
	{ ID id-NRV2XServicesAuthorized					CRITICALITY ignore	TYPE NRV2XServicesAuthorized							PRESENCE optional }|
	{ ID id-LTEV2XServicesAuthorized				CRITICALITY ignore	TYPE LTEV2XServicesAuthorized						PRESENCE optional }|
	{ ID id-NRUESidelinkAggregateMaximumBitrate		CRITICALITY ignore	TYPE NRUESidelinkAggregateMaximumBitrate			PRESENCE optional }|
	{ ID id-LTEUESidelinkAggregateMaximumBitrate	CRITICALITY ignore	TYPE LTEUESidelinkAggregateMaximumBitrate		PRESENCE optional }|
	{ ID id-PC5LinkAMBR								CRITICALITY ignore	TYPE BitRate											PRESENCE optional}|
	{ ID id-SLDRBs-ToBeSetup-List					CRITICALITY reject	TYPE SLDRBs-ToBeSetup-List							PRESENCE optional	}|
	{ ID id-ConditionalInterDUMobilityInformation	CRITICALITY reject	TYPE ConditionalInterDUMobilityInformation		PRESENCE optional}|
	{ ID id-ManagementBasedMDTPLMNList				CRITICALITY ignore	TYPE 		MDTPLMNList									PRESENCE optional }|
	{ ID id-ServingNID								CRITICALITY reject	TYPE NID												PRESENCE optional }|
	{ ID id-F1CTransferPath							CRITICALITY reject	TYPE F1CTransferPath									PRESENCE optional }|
	{ ID id-F1CTransferPathNRDC						CRITICALITY reject	TYPE F1CTransferPathNRDC								PRESENCE optional }|
	{ ID id-MDTPollutedMeasurementIndicator			CRITICALITY ignore	TYPE MDTPollutedMeasurementIndicator				PRESENCE optional }|
	{ ID id-SCGActivationRequest					CRITICALITY ignore	TYPE SCGActivationRequest								PRESENCE optional }|
	{ ID id-CG-SDTSessionInfoOld					CRITICALITY ignore	TYPE CG-SDTSessionInfo									PRESENCE optional }|
	{ ID id-FiveG-ProSeAuthorized					CRITICALITY ignore	TYPE FiveG-ProSeAuthorized							PRESENCE optional }|
	{ ID id-FiveG-ProSeUEPC5AggregateMaximumBitrate	CRITICALITY ignore	TYPE NRUESidelinkAggregateMaximumBitrate			PRESENCE optional }|
	{ ID id-FiveG-ProSePC5LinkAMBR					CRITICALITY ignore	TYPE BitRate											PRESENCE optional}|
	{ ID id-UuRLCChannelToBeSetupList				CRITICALITY reject	TYPE UuRLCChannelToBeSetupList						PRESENCE optional}|
	{ ID id-PC5RLCChannelToBeSetupList				CRITICALITY reject	TYPE PC5RLCChannelToBeSetupList						PRESENCE optional}|
	{ ID id-PathSwitchConfiguration					CRITICALITY ignore	TYPE PathSwitchConfiguration				 			PRESENCE optional	}|
	{ ID id-GNBDUUESliceMaximumBitRateList			CRITICALITY ignore  TYPE GNBDUUESliceMaximumBitRateList 				PRESENCE optional }|
	{ ID id-MulticastMBSSessionSetupList			CRITICALITY reject	TYPE MulticastMBSSessionList							PRESENCE optional }|
	{ ID id-UE-MulticastMRBs-ToBeSetup-List			CRITICALITY reject	TYPE UE-MulticastMRBs-ToBeSetup-List				PRESENCE optional	}|
	{ ID id-ServingCellMO-List						CRITICALITY ignore	TYPE ServingCellMO-List									PRESENCE optional	}|
	{ ID id-DataCollectionMeasID-ToSetup-List		CRITICALITY ignore	TYPE DataCollectionMeasID-ToSetup-List			PRESENCE optional	},
	...
} 

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- UE Context Modification ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UE CONTEXT MODIFICATION REQUEST
--
-- **************************************************************

UEContextModificationRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { UEContextModificationRequestIEs} },
	...
}

UEContextModificationRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID									PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID									PRESENCE mandatory	}|
	{ ID id-SpCell-ID								CRITICALITY ignore	TYPE NRCGI												PRESENCE optional	}|
	{ ID id-ServCellIndex							CRITICALITY reject	TYPE ServCellIndex										PRESENCE optional	}|
	{ ID id-SpCellULConfigured						CRITICALITY ignore	TYPE CellULConfigured									PRESENCE optional	}|
	{ ID id-DRXCycle								CRITICALITY ignore	TYPE DRXCycle											PRESENCE optional	}|
	{ ID id-CUtoDURRCInformation					CRITICALITY reject	TYPE CUtoDURRCInformation								PRESENCE optional	}|
	{ ID id-TransmissionActionIndicator				CRITICALITY ignore	TYPE TransmissionActionIndicator					PRESENCE optional	}|
	{ ID id-ResourceCoordinationTransferContainer	CRITICALITY ignore	TYPE ResourceCoordinationTransferContainer		PRESENCE optional	}|
	{ ID id-RRCReconfigurationCompleteIndicator		CRITICALITY ignore	TYPE RRCReconfigurationCompleteIndicator			PRESENCE optional	}|
	{ ID id-RRCContainer							CRITICALITY reject	TYPE RRCContainer										PRESENCE optional	}|
	{ ID id-SCell-ToBeSetupMod-List					CRITICALITY ignore	TYPE SCell-ToBeSetupMod-List							PRESENCE optional	}|
	{ ID id-SCell-ToBeRemoved-List					CRITICALITY ignore	TYPE SCell-ToBeRemoved-List 							PRESENCE optional }|
	{ ID id-SRBs-ToBeSetupMod-List					CRITICALITY reject	TYPE SRBs-ToBeSetupMod-List							PRESENCE optional	}|
	{ ID id-DRBs-ToBeSetupMod-List					CRITICALITY reject	TYPE DRBs-ToBeSetupMod-List							PRESENCE optional	}|
	{ ID id-DRBs-ToBeModified-List					CRITICALITY reject	TYPE DRBs-ToBeModified-List							PRESENCE optional	}|
	{ ID id-SRBs-ToBeReleased-List					CRITICALITY reject	TYPE SRBs-ToBeReleased-List							PRESENCE optional	}|
	{ ID id-DRBs-ToBeReleased-List					CRITICALITY reject	TYPE DRBs-ToBeReleased-List							PRESENCE optional	}|
	{ ID id-InactivityMonitoringRequest				CRITICALITY reject	TYPE InactivityMonitoringRequest					PRESENCE optional	}|
	{ ID id-RAT-FrequencyPriorityInformation		CRITICALITY reject	TYPE RAT-FrequencyPriorityInformation				PRESENCE optional	}|
	{ ID id-DRXConfigurationIndicator				CRITICALITY ignore	TYPE DRXConfigurationIndicator						PRESENCE optional	}|
	{ ID id-RLCFailureIndication					CRITICALITY ignore	TYPE RLCFailureIndication								PRESENCE optional	}|
	{ ID id-UplinkTxDirectCurrentListInformation	CRITICALITY ignore	TYPE UplinkTxDirectCurrentListInformation		PRESENCE optional	}|
	{ ID id-GNB-DUConfigurationQuery				CRITICALITY reject	TYPE GNB-DUConfigurationQuery						PRESENCE optional	}|
	{ ID id-GNB-DU-UE-AMBR-UL						CRITICALITY ignore	TYPE BitRate											PRESENCE optional	}|
	{ ID id-ExecuteDuplication						CRITICALITY ignore	TYPE ExecuteDuplication									PRESENCE optional}|
	{ ID id-RRCDeliveryStatusRequest				CRITICALITY ignore	TYPE RRCDeliveryStatusRequest						PRESENCE optional }|
	{ ID id-ResourceCoordinationTransferInformation	CRITICALITY ignore	TYPE ResourceCoordinationTransferInformation	PRESENCE optional	}|
	{ ID id-ServingCellMO							CRITICALITY ignore	TYPE ServingCellMO										PRESENCE optional	}|
	{ ID id-NeedforGap								CRITICALITY ignore	TYPE NeedforGap											PRESENCE optional	}|
	{ ID id-FullConfiguration						CRITICALITY reject	TYPE FullConfiguration									PRESENCE optional	}|
	{ ID id-AdditionalRRMPriorityIndex				CRITICALITY ignore	TYPE AdditionalRRMPriorityIndex						PRESENCE optional }|
	{ ID id-LowerLayerPresenceStatusChange			CRITICALITY ignore	TYPE LowerLayerPresenceStatusChange				PRESENCE optional	}|
	{ ID id-BHChannels-ToBeSetupMod-List			CRITICALITY reject	TYPE BHChannels-ToBeSetupMod-List					PRESENCE optional	}|
	{ ID id-BHChannels-ToBeModified-List			CRITICALITY reject	TYPE BHChannels-ToBeModified-List					PRESENCE optional	}|
	{ ID id-BHChannels-ToBeReleased-List			CRITICALITY reject	TYPE BHChannels-ToBeReleased-List					PRESENCE optional	}|
	{ ID id-NRV2XServicesAuthorized					CRITICALITY ignore	TYPE NRV2XServicesAuthorized							PRESENCE optional }|
	{ ID id-LTEV2XServicesAuthorized				CRITICALITY ignore	TYPE LTEV2XServicesAuthorized						PRESENCE optional }|
	{ ID id-NRUESidelinkAggregateMaximumBitrate		CRITICALITY ignore	TYPE NRUESidelinkAggregateMaximumBitrate			PRESENCE optional }|
	{ ID id-LTEUESidelinkAggregateMaximumBitrate	CRITICALITY ignore	TYPE LTEUESidelinkAggregateMaximumBitrate		PRESENCE optional }|
	{ ID id-PC5LinkAMBR								CRITICALITY ignore	TYPE BitRate											PRESENCE optional}|
	{ ID id-SLDRBs-ToBeSetupMod-List				CRITICALITY reject	TYPE SLDRBs-ToBeSetupMod-List						PRESENCE optional	}|
	{ ID id-SLDRBs-ToBeModified-List				CRITICALITY reject	TYPE SLDRBs-ToBeModified-List						PRESENCE optional	}|
	{ ID id-SLDRBs-ToBeReleased-List				CRITICALITY reject	TYPE SLDRBs-ToBeReleased-List						PRESENCE optional	}|
	{ ID id-ConditionalIntraDUMobilityInformation	CRITICALITY reject	TYPE ConditionalIntraDUMobilityInformation		PRESENCE optional}|
	{ ID id-F1CTransferPath							CRITICALITY reject	TYPE F1CTransferPath									PRESENCE optional }|
	{ ID id-SCGIndicator							CRITICALITY ignore	TYPE SCGIndicator										PRESENCE optional	}|
	{ ID id-UplinkTxDirectCurrentTwoCarrierListInfo		CRITICALITY ignore	TYPE UplinkTxDirectCurrentTwoCarrierListInfo	PRESENCE optional	}|
	{ ID id-IABConditionalRRCMessageDeliveryIndication				CRITICALITY reject	TYPE IABConditionalRRCMessageDeliveryIndication							PRESENCE optional	}|
	{ ID id-F1CTransferPathNRDC							CRITICALITY reject	TYPE F1CTransferPathNRDC								PRESENCE optional }|
	{ ID id-MDTPollutedMeasurementIndicator				CRITICALITY ignore	TYPE MDTPollutedMeasurementIndicator				PRESENCE optional }|
	{ ID id-SCGActivationRequest						CRITICALITY ignore	TYPE SCGActivationRequest							PRESENCE optional }|
	{ ID id-CG-SDTQueryIndication						CRITICALITY ignore	TYPE CG-SDTQueryIndication							PRESENCE optional	}|
	{ ID id-FiveG-ProSeAuthorized						CRITICALITY ignore	TYPE FiveG-ProSeAuthorized							PRESENCE optional }|
	{ ID id-FiveG-ProSeUEPC5AggregateMaximumBitrate		CRITICALITY ignore	TYPE NRUESidelinkAggregateMaximumBitrate		PRESENCE optional }|
	{ ID id-FiveG-ProSePC5LinkAMBR						CRITICALITY ignore	TYPE BitRate											PRESENCE optional}|
	{ ID id-UpdatedRemoteUELocalID						CRITICALITY ignore	TYPE RemoteUELocalID				 					PRESENCE optional	}|
	{ ID id-UuRLCChannelToBeSetupList					CRITICALITY reject	TYPE UuRLCChannelToBeSetupList						PRESENCE optional}|
	{ ID id-UuRLCChannelToBeModifiedList				CRITICALITY reject	TYPE UuRLCChannelToBeModifiedList					PRESENCE optional}|
	{ ID id-UuRLCChannelToBeReleasedList				CRITICALITY reject	TYPE UuRLCChannelToBeReleasedList					PRESENCE optional}|
	{ ID id-PC5RLCChannelToBeSetupList					CRITICALITY reject	TYPE PC5RLCChannelToBeSetupList					PRESENCE optional}|
	{ ID id-PC5RLCChannelToBeModifiedList				CRITICALITY reject	TYPE PC5RLCChannelToBeModifiedList				PRESENCE optional}|
	{ ID id-PC5RLCChannelToBeReleasedList				CRITICALITY reject	TYPE PC5RLCChannelToBeReleasedList				PRESENCE optional}|
	{ ID id-PathSwitchConfiguration						CRITICALITY ignore	TYPE PathSwitchConfiguration				 		PRESENCE optional	}|
	{ ID id-GNBDUUESliceMaximumBitRateList				CRITICALITY ignore	TYPE GNBDUUESliceMaximumBitRateList				PRESENCE optional }|
	{ ID id-MulticastMBSSessionSetupList				CRITICALITY reject	TYPE MulticastMBSSessionList						PRESENCE optional }|
	{ ID id-MulticastMBSSessionRemoveList				CRITICALITY reject	TYPE MulticastMBSSessionList						PRESENCE optional }|
	{ ID id-UE-MulticastMRBs-ToBeSetup-atModify-List	CRITICALITY reject	TYPE UE-MulticastMRBs-ToBeSetup-atModify-List	PRESENCE optional	}|
	{ ID id-UE-MulticastMRBs-ToBeReleased-List			CRITICALITY reject	TYPE UE-MulticastMRBs-ToBeReleased-List			PRESENCE optional	}|
	{ ID id-SLDRXCycleList								CRITICALITY ignore  TYPE SLDRXCycleList 										PRESENCE optional }|
	{ ID id-ManagementBasedMDTPLMNModificationList		CRITICALITY ignore	TYPE MDTPLMNModificationList						PRESENCE optional }|
	{ ID id-SDTBearerConfigurationQueryIndication		CRITICALITY ignore	TYPE SDTBearerConfigurationQueryIndication		PRESENCE optional }|
	{ ID id-DAPS-HO-Status								CRITICALITY ignore	TYPE DAPS-HO-Status										PRESENCE optional }|
	{ ID id-ServingCellMO-List							CRITICALITY ignore	TYPE ServingCellMO-List								PRESENCE optional	}|
	{ ID id-UlTxDirectCurrentMoreCarrierInformation	    CRITICALITY ignore	TYPE UlTxDirectCurrentMoreCarrierInformation	PRESENCE optional	}|
	{ ID id-CPACMCGInformation						CRITICALITY ignore	TYPE CPACMCGInformation									PRESENCE optional }|
	{ ID id-DataCollectionMeasID-ToSetup-List		CRITICALITY ignore	TYPE DataCollectionMeasID-ToSetup-List			PRESENCE optional	}|
	{ ID id-DataCollectionMeasID-ToRelease-List		CRITICALITY ignore	TYPE DataCollectionMeasID-ToRelease-List			PRESENCE optional	},
	...
} 

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- Data Collection Reporting Initiation ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Data Collection Request
--
-- **************************************************************

DataCollectionRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { DataCollectionRequestIEs} },
	...
}

DataCollectionRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID		CRITICALITY reject	TYPE GNBCUMeasurementID		PRESENCE mandatory		}|
	{ ID id-gNBDUMeasurementID		CRITICALITY ignore	TYPE GNBDUMeasurementID		PRESENCE conditional	}|
	{ ID id-RegistrationRequest		CRITICALITY ignore	TYPE RegistrationRequest	PRESENCE mandatory		}|
	{ ID id-ReportCharacteristics	CRITICALITY ignore	TYPE ReportCharacteristics	PRESENCE conditional	}|
	{ ID id-ReportingPeriodicity	CRITICALITY ignore	TYPE ReportingPeriodicity	PRESENCE optional		},
	...
}


-- **************************************************************
--
-- Data Collection Response
--
-- **************************************************************

DataCollectionResponse ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { DataCollectionResponseIEs} },
	...
}


DataCollectionResponseIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID						CRITICALITY reject	TYPE GNBCUMeasurementID								PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID						CRITICALITY ignore	TYPE GNBDUMeasurementID								PRESENCE mandatory	}|
	{ ID id-NodeMeasurementInitiationResult-List	CRITICALITY ignore	TYPE NodeMeasurementInitiationResult-List	PRESENCE optional		}|
	{ ID id-CriticalityDiagnostics					CRITICALITY ignore	TYPE CriticalityDiagnostics						PRESENCE optional		},
	...
}


-- **************************************************************
--
-- Data Collection Failure
--
-- **************************************************************

DataCollectionFailure ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { DataCollectionFailureIEs} },
	...
}

DataCollectionFailureIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID		CRITICALITY reject	TYPE GNBCUMeasurementID		PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID		CRITICALITY ignore	TYPE GNBDUMeasurementID		PRESENCE mandatory	}|
	{ ID id-Cause					CRITICALITY ignore	TYPE Cause					PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics	CRITICALITY ignore	TYPE CriticalityDiagnostics	PRESENCE optional	},
	...
}

-- **************************************************************
--
-- Data Collection Reporting ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- Data Collection Update 
--
-- **************************************************************

DataCollectionUpdate ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ DataCollectionUpdateIEs}},
	...
}

DataCollectionUpdateIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID			CRITICALITY reject	TYPE GNBCUMeasurementID				PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID			CRITICALITY reject	TYPE GNBDUMeasurementID				PRESENCE mandatory	}|
	{ ID id-UE-AssociatedInfoResult		CRITICALITY ignore	TYPE UE-AssociatedInfoResult		PRESENCE optional	}|
	{ ID id-EnergyCost					CRITICALITY ignore	TYPE EnergyCost						PRESENCE optional	},
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
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-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

F1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
	id-gNB-CUSystemInformation,
	id-HandoverPreparationInformation,
	id-TAISliceSupportList,
	id-RANAC,
	id-BearerTypeChange,
	id-Cell-Direction,
	id-Cell-Type,
	id-CellGroupConfig,
	id-AvailablePLMNList,
	id-PDUSessionID,
	id-ULPDUSessionAggregateMaximumBitRate, 
	id-DC-Based-Duplication-Configured,
	id-DC-Based-Duplication-Activation,
	id-Duplication-Activation,
	id-DLPDCPSNLength,
	id-ULPDCPSNLength,
	id-RLC-Status,
	id-MeasurementTimingConfiguration,
	id-DRB-Information,
	id-QoSFlowMappingIndication,
	id-ServingCellMO,
	id-RLCMode,
	id-ExtendedServedPLMNs-List,
	id-ExtendedAvailablePLMN-List,
	id-DRX-LongCycleStartOffset,
	id-SelectedBandCombinationIndex,
	id-SelectedFeatureSetEntryIndex,
	id-Ph-InfoSCG,
	id-latest-RRC-Version-Enhanced,
	id-RequestedBandCombinationIndex,
	id-RequestedFeatureSetEntryIndex,
	id-DRX-Config,
	id-UEAssistanceInformation,
	id-PDCCH-BlindDetectionSCG,
	id-Requested-PDCCH-BlindDetectionSCG,
	id-BPLMN-ID-Info-List,
	id-NotificationInformation,
	id-TNLAssociationTransportLayerAddressgNBDU,
	id-portNumber,
	id-AdditionalSIBMessageList,
	id-IgnorePRACHConfiguration,
	id-CG-Config,
	id-Ph-InfoMCG,
	id-AggressorgNBSetID,
	id-VictimgNBSetID,
	id-MeasGapSharingConfig,
	id-systemInformationAreaID,
	id-areaScope,
	id-IntendedTDD-DL-ULConfig,
	id-QosMonitoringRequest,
	id-BHInfo,
	id-IAB-Info-IAB-DU,
	id-IAB-Info-IAB-donor-CU,
	id-IAB-Barred,
	id-SIB12-message,
	id-SIB13-message,
	id-SIB14-message,
	id-UEAssistanceInformationEUTRA,
	id-SL-PHY-MAC-RLC-Config,
	id-SL-ConfigDedicatedEUTRA-Info,
	id-AlternativeQoSParaSetList,
	id-CurrentQoSParaSetIndex,
	id-CarrierList,
	id-ULCarrierList,
	id-FrequencyShift7p5khz,
	id-SSB-PositionsInBurst,
	id-NRPRACHConfig, 
	id-TDD-UL-DLConfigCommonNR,
	id-CNPacketDelayBudgetDownlink,
	id-CNPacketDelayBudgetUplink,
	id-ExtendedPacketDelayBudget,
	id-TSCTrafficCharacteristics,
	id-AdditionalPDCPDuplicationTNL-List,
	id-RLCDuplicationInformation,
	id-AdditionalDuplicationIndication,
	id-mdtConfiguration,
	id-TraceCollectionEntityURI,
	id-NID,
	id-NPNSupportInfo,
	id-NPNBroadcastInformation,
	id-AvailableSNPN-ID-List,
	id-SIB10-message,
	id-RequestedP-MaxFR2,
	id-DLCarrierList,
	id-ExtendedTAISliceSupportList,
	id-E-CID-MeasurementQuantities-Item,
	id-ConfiguredTACIndication,
	id-NRCGI,
	id-SFN-Offset,
	id-TransmissionStopIndicator,
	id-SrsFrequency,
	id-EstimatedArrivalProbability,
	id-Supported-MBS-FSA-ID-List,
	id-TRPType,
	id-SRSSpatialRelationPerSRSResource,
	id-MBS-Broadcast-NeighbourCellList,
	id-PDCPTerminatingNodeDLTNLAddrInfo,
	id-ENBDLTNLAddress,
	id-PRS-Resource-ID,
	id-LocationMeasurementInformation,
	id-SliceRadioResourceStatus,
	id-CompositeAvailableCapacity-SUL,
	id-NR-U,
	id-NR-U-Channel-List,
	id-MIMOPRBusageInformation,
	id-IngressNonF1terminatingTopologyIndicator,
	id-NonF1terminatingTopologyIndicator,
	id-EgressNonF1terminatingTopologyIndicator,
	id-rBSetConfiguration,
	id-frequency-Domain-HSNA-Configuration-List,
	id-child-IAB-Nodes-NA-Resource-List,
	id-Parent-IAB-Nodes-NA-Resource-Configuration-List,
	id-uL-FreqInfo,
	id-uL-Transmission-Bandwidth,
	id-dL-FreqInfo,
	id-dL-Transmission-Bandwidth,
	id-uL-NR-Carrier-List,
	id-dL-NR-Carrier-List,
	id-nRFreqInfo,
	id-transmission-Bandwidth,
	id-nR-Carrier-List,
	id-permutation,
	id-M5ReportAmount,
	id-M6ReportAmount,
	id-M7ReportAmount,
	id-SurvivalTime,
	id-PDCMeasurementQuantities-Item,
	id-OnDemandPRS,
	id-AoA-SearchWindow,
	id-ZoAInformation, 
	id-ARPLocationInfo,
	id-ARP-ID,
	id-MultipleULAoA,
	id-UL-SRS-RSRPP,
	id-SRSResourcetype,
	id-ExtendedAdditionalPathList,
	id-LoS-NLoSInformation,
	id-NumberOfTRPRxTEG,
	id-NumberOfTRPRxTxTEG,
	id-TRPTxTEGAssociation,
	id-TRPTEGInformation,
[bookmark: _Hlk120261944]	id-TRPRx-TEGInformation,
	id-TRPBeamAntennaInformation,
	id-Redcap-Bcast-Information,
	id-NR-TADV,
	id-SDT-MAC-PHY-CG-Config,
	id-CG-SDTindicatorSetup,
	id-CG-SDTindicatorMod,
	id-SDTRLCBearerConfiguration,
	id-SRBMappingInfo,
	id-DRBMappingInfo,
	id-LastUsedCellIndication,
	id-SIB17-message,
	id-MUSIM-GapConfig,
	id-SIB20-message,
	id-pathPower,
	id-DU-RX-MT-RX-Extend,
	id-DU-TX-MT-TX-Extend,
	id-DU-RX-MT-TX-Extend,
	id-DU-TX-MT-RX-Extend,
	id-TAINSAGSupportList,
	id-SL-RLC-ChannelToAddModList,
	id-SIB15-message,
	id-InterFrequencyConfig-NoGap,
	id-MBSInterestIndication,
	id-L571Info,
	id-L1151Info,
	id-SCS-480,
	id-SCS-960,
	id-SRSPortIndex,
	id-PEISubgroupingSupportIndication,
	id-NeedForGapsInfoNR,
	id-NeedForGapNCSGInfoNR,
	id-NeedForGapNCSGInfoEUTRA,
	id-Source-MRB-ID,
	id-RedCapIndication,
	id-UL-GapFR2-Config,
	id-ConfigRestrictInfoDAPS,
	id-MulticastF1UContextReferenceCU,
	id-TwoPHRModeMCG,
	id-TwoPHRModeSCG,
	id-ncd-SSB-RedCapInitialBWP-SDT,
	id-nrofSymbolsExtended,
	id-repetitionFactorExtended,
	id-startRBHopping,
	id-startRBIndex,
	id-transmissionCombn8,
	id-ServCellInfoList,
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofBPLMNsNR,
	maxnoofDLUPTNLInformation,
	maxnoofNrCellBands,
	maxnoofULUPTNLInformation,
	maxnoofQoSFlows,
	maxnoofSliceItems,
	maxnoofSIBTypes,
	maxnoofSITypes,
	maxCellineNB,
	maxnoofExtendedBPLMNs,
	maxnoofAdditionalSIBs,
	maxnoofUACPLMNs,
	maxnoofUACperPLMN,
	maxCellingNBDU,
	maxnoofTLAs,
	maxnoofGTPTLAs,
	maxnoofslots,
	maxnoofNonUPTrafficMappings,
	maxnoofServingCells,
	maxnoofServedCellsIAB,
	maxnoofChildIABNodes,
	maxnoofIABSTCInfo,
	maxnoofSymbols,
	maxnoofDUFSlots,
	maxnoofHSNASlots,
	maxnoofEgressLinks,
	maxnoofMappingEntries,
	maxnoofDSInfo,
	maxnoofQoSParaSets,
	maxnoofPC5QoSFlows,
	maxnoofSSBAreas,
	maxnoofNRSCSs,
	maxnoofPhysicalResourceBlocks,
	maxnoofPhysicalResourceBlocks-1,
	maxnoofPRACHconfigs,
	maxnoofRACHReports,
	maxnoofRLFReports,
	maxnoofAdditionalPDCPDuplicationTNL,
	maxnoofRLCDuplicationState,
	maxnoofCHOcells,
	maxnoofMDTPLMNs,
	maxnoofCAGsupported,
	maxnoofNIDsupported,
	maxnoofExtSliceItems,
	maxnoofPosMeas,
	maxnoofTRPInfoTypes,
	maxnoofSRSTriggerStates,
	maxnoofSpatialRelations,
	maxnoBcastCell,
	maxnoofTRPs,
	maxnoofAngleInfo,
	maxnooflcs-gcs-translation,
	maxnoofPath,
	maxnoofMeasE-CID,
	maxnoofSSBs,
	maxnoSRS-ResourceSets,
	maxnoSRS-ResourcePerSet,
	maxnoSRS-Carriers,
	maxnoSCSs,
	maxnoSRS-Resources,
	maxnoSRS-PosResources,
	maxnoSRS-PosResourceSets,
	maxnoSRS-PosResourcePerSet,
	maxnoofPRS-ResourceSets,
	maxnoofPRS-ResourcesPerSet,
	maxNoOfMeasTRPs,
	maxnoofPRSresourceSets,
	maxnoofPRSresources,
	maxnoofSuccessfulHOReports,
	maxnoofNR-UChannelIDs,
	maxServedCellforSON,
	maxNeighbourCellforSON,
	maxAffectedCells,
	maxnoofMBSQoSFlows,
	maxnoofMBSFSAs,
	maxnoofMBSAreaSessionIDs,
	maxnoofMBSServiceAreaInformation,
	maxnoofTAIforMBS,
	maxnoofCellsforMBS,
	maxnoofIABCongInd,
	maxnoofBHRLCChannels,
	maxnoofTLAsIAB,
	maxnoofRBsetsPerCell,
	maxnoofRBsetsPerCell-1,
	maxnoofNeighbourNodeCellsIAB,
	maxnoofMeasPDC,
	maxnoARPs,
	maxnoofULAoAs,
	maxNoPathExtended,
	maxnoTRPTEGs,
	maxFreqLayers,
	maxNumResourcesPerAngle,
	maxnoAzimuthAngles,
	maxnoElevationAngles,
	maxnoofPRSTRPs,
	maxnoofQoEInformation,
	maxnoofUuRLCChannels,
	maxnoofPC5RLCChannels,
	maxnoofSMBRValues,
	maxnoofMBSSessionsofUE,
	maxnoofSLdestinations,
	maxnoofNSAGs,
	maxnoofSDTBearers,
	maxnoofPosSITypes,
	maxnoofMRBs,
	maxNrofBWPs,
	maxnoofDataCollection,
	maxFailedMeasObjects,
	maxnoofUEingNBDU


FROM F1AP-Constants

	Criticality,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage

FROM F1AP-CommonDataTypes

	ProtocolExtensionContainer{},
	F1AP-PROTOCOL-EXTENSION,
	ProtocolIE-SingleContainer{},
	F1AP-PROTOCOL-IES

FROM F1AP-Containers;

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- D

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

DataCollectionMeasID-ToRelease-List ::= SEQUENCE (SIZE(1..maxnoofDataCollection)) OF DataCollectionMeasID-ToRelease-Item

DataCollectionMeasID-ToRelease-Item ::=	SEQUENCE{
	gNB-CU-MeasurementID							INTEGER (0.. 4095, ...),
	gNB-DU-MeasurementID							INTEGER (0.. 4095, ...),
	iE-Extensions						ProtocolExtensionContainer { { DataCollectionMeasID-ToRelease-Item-ExtIEs} } OPTIONAL
}

DataCollectionMeasID-ToRelease-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

DataCollectionMeasID-ToSetup-List ::= SEQUENCE (SIZE(1..maxnoofDataCollection)) OF DataCollectionMeasID-ToSetup-Item

DataCollectionMeasID-ToSetup-Item ::=	SEQUENCE{
	gNB-CU-MeasurementID							INTEGER (0.. 4095, ...),
	gNB-DU-MeasurementID							INTEGER (0.. 4095, ...),
	iE-Extensions						ProtocolExtensionContainer { { DataCollectionMeasID-ToSetup-Item-ExtIEs} } OPTIONAL
}

DataCollectionMeasID-ToSetup-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- E

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

EnergyCost ::= INTEGER (0..10000, ...)

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- N

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

NodeMeasurementInitiationResult-List ::= SEQUENCE (SIZE(1..maxFailedMeasObjects)) OF NodeMeasurementInitiationResult-Item

NodeMeasurementInitiationResult-Item ::=	SEQUENCE{
	measurementFailedReportCharacteristics			BIT STRING(SIZE(32)),
	cause											Cause,
	iE-Extensions						ProtocolExtensionContainer { { NodeMeasurementInitiationResult-Item-ExtIEs} } OPTIONAL
}

NodeMeasurementInitiationResult-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- U

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

UE-AssociatedInfoResult ::= SEQUENCE (SIZE(1..maxnoofUEingNBDU)) OF UE-AssociatedInfoResult-Item

UE-AssociatedInfoResult-Item ::=	SEQUENCE{
	uE-AssistantIdentifier							GNB-CU-UE-F1AP-ID,
	uE-Performance									UE-Performance								OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { UE-AssociatedInfoResult-Item-ExtIEs} } OPTIONAL
}

UE-AssociatedInfoResult-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

UE-Performance ::=	SEQUENCE{
	averageUE-ThroughputDL							BitRate										OPTIONAL,
	averageUE-ThroughputUL							BitRate										OPTIONAL,
	uE-PerformanceDRB-List							UE-PerformanceDRB-List						OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { UE-Performance-ExtIEs} } OPTIONAL
}

UE-Performance-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

UE-PerformanceDRB-List ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF UE-PerformanceDRB-Item

UE-PerformanceDRB-Item ::=	SEQUENCE{
	dRB-ID											DRBID,
	averagePacketLossDL								INTEGER (0..1000000)						OPTIONAL,
	averageDelayPartDL								INTEGER										OPTIONAL,
	averageDelayPartUL								INTEGER										OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { UE-PerformanceDRB-Item-ExtIEs} } OPTIONAL
}

UE-PerformanceDRB-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
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-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
id-DataCollectionReportingInitiation		ProcedureCode ::=
id-DataCollectionReporting					ProcedureCode ::=

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

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

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
maxnoofDataCollection					INTEGER ::= FFS
maxFailedMeasObjects					INTEGER ::= 32
maxnoofUEingNBDU						INTEGER ::= FFS




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

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
id-DataCollectionMeasID-ToSetup-List				ProtocolIE-ID ::=
id-DataCollectionMeasID-ToRelease-List				ProtocolIE-ID ::=
id-NodeMeasurementInitiationResult-List				ProtocolIE-ID ::=
id-UE-AssociatedInfoResult							ProtocolIE-ID ::=
id-EnergyCost										ProtocolIE-ID ::=

END
-- ASN1STOP 


///////////////////////////////////////////////////////////////////////////end///////////////////////////////////////////////////////////////////////////
5. Annex 2: TP for TS 37.483
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
5GC	5G Core Network
5QI	5G QoS Identifier
AI	Artificial Intelligence
CAG	Closed Access Group
CGI	Cell Global Identifier
CHO	Conditional Handover
CN	Core Network
CP	Control Plane
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
DL	Downlink
EHC	Ethernet Header Compression
EN-DC	E-UTRA-NR Dual Connectivity 
EPC	Evolved Packet Core
IAB	Integrated Access and Backhaul
MBS	Multicast/Broadcast Service
MCG	Master Cell Group
ML	Machine Learning
NID	Network Identifier
NPN	Non-Public Network
PNI-NPN	Public Network Integrated Non-Public Network
PTP	Point to Point
PTM	Point to Multipoint
NSSAI	Network Slice Selection Assistance Information
RANAC	RAN Area Code
SCG	Secondary Cell Group
SDAP	Service Data Adaptation Protocol
SDT	Small Data Transmisson
SNPN	Stand-alone Non-Public Network
S-NSSAI	Single Network Slice Selection Assistance Information
TNLA	Transport Network Layer Association
UDC	Uplink Data Compression
8.1	List of E1AP Elementary Procedures
In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	gNB-CU-UP E1 Setup
	GNB-CU-UP E1 SETUP REQUEST
	GNB-CU-UP E1 SETUP RESPONSE
	GNB-CU-UP E1 SETUP FAILURE

	gNB-CU-CP E1 Setup
	GNB-CU-CP E1 SETUP REQUEST
	GNB-CU-CP E1 SETUP RESPONSE
	GNB-CU-CP E1 SETUP FAILURE

	gNB-CU-UP Configuration Update
	GNB-CU-UP CONFIGURATION UPDATE
	GNB-CU-UP CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU-UP CONFIGURATION UPDATE FAILURE

	gNB-CU-CP Configuration Update
	GNB-CU-CP CONFIGURATION UPDATE
	GNB-CU-CP CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU-CP CONFIGURATION UPDATE FAILURE

	E1 Release 
	E1 RELEASE REQUEST
	E1 RELEASE RESPONSE
	

	Bearer Context Setup
	BEARER CONTEXT SETUP REQUEST
	BEARER CONTEXT SETUP RESPONSE
	BEARER CONTEXT SETUP FAILURE

	Bearer Context Modification (gNB-CU-CP initiated)
	BEARER CONTEXT MODIFICATION REQUEST
	BEARER CONTEXT MODIFICATION RESPONSE
	BEARER CONTEXT MODIFICATION FAILURE

	Bearer Context Modification Required (gNB-CU-UP initiated)
	BEARER CONTEXT MODIFICATION REQUIRED
	BEARER CONTEXT MODIFICATION CONFIRM
	

	Bearer Context Release (gNB-CU-CP initiated)
	BEARER CONTEXT RELEASE COMMAND
	BEARER CONTEXT RELEASE COMPLETE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	IAB UP TNL Address Update
	IAB UP TNL ADDRESS UPDATE
	IAB UP TNL ADDRESS UPDATE ACKNOWLEDGE
	IAB UP TNL ADDRESS UPDATE FAILURE

	BC Bearer Context Setup
	BC BEARER CONTEXT SETUP REQUEST
	BC BEARER CONTEXT SETUP RESPONSE
	BC BEARER CONTEXT SETUP FAILURE

	BC Bearer Context Modification (gNB-CU-CP initiated)
	BC BEARER CONTEXT MODIFICATION REQUEST
	BC BEARER CONTEXT MODIFICATION RESPONSE
	BC BEARER CONTEXT MODIFICATION FAILURE

	BC Bearer Context Modification Required (gNB-CU-UP initiated)
	BC BEARER CONTEXT MODIFICATION REQUIRED
	BC BEARER CONTEXT MODIFICATION CONFIRM
	

	BC Bearer Context Release (gNB-CU-CP initiated)
	BC BEARER CONTEXT RELEASE COMMAND
	BC BEARER CONTEXT RELEASE COMPLETE
	

	MC Bearer Context Setup
	MC BEARER CONTEXT SETUP REQUEST
	MC BEARER CONTEXT SETUP RESPONSE
	MC BEARER CONTEXT SETUP FAILURE

	MC Bearer Context Modification (gNB-CU-CP initiated)
	MC BEARER CONTEXT MODIFICATION REQUEST
	MC BEARER CONTEXT MODIFICATION RESPONSE
	MC BEARER CONTEXT MODIFICATION FAILURE

	MC Bearer Context Modification Required (gNB-CU-UP initiated)
	MC BEARER CONTEXT MODIFICATION REQUIRED
	MC BEARER CONTEXT MODIFICATION CONFIRM
	

	MC Bearer Context Release (gNB-CU-CP initiated)
	MC BEARER CONTEXT RELEASE COMMAND
	MC BEARER CONTEXT RELEASE COMPLETE
	

	Data Collection Reporting Initiation
	DATA COLLECTION REQUEST
	DATA COLLECTION RESPONSE
	DATA COLLECTION FAILURE



Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	Bearer Context Release Request (gNB-CU-UP initiated)
	BEARER CONTEXT RELEASE REQUEST

	Bearer Context Inactivity Notification 
	BEARER CONTEXT INACTIVITY NOTIFICATION

	DL Data Notification
	DL DATA NOTIFICATION

	UL Data Notification
	UL DATA NOTIFICATION

	Data Usage Report
	DATA USAGE REPORT

	gNB-CU-UP Counter Check
	GNB-CU-UP COUNTER CHECK

	gNB-CU-UP Status Indication
	GNB-CU-UP STATUS INDICATION

	MR-DC Data Usage Report
	MR-DC DATA USAGE REPORT

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Early Forwarding SN Transfer
	EARLY FORWARDING SN TRANSFER

	GNB-CU-CP Measurement Results Information
	GNB-CU-CP MEASUREMENT RESULTS INFORMATION

	IAB PSK Notification
	IAB PSK NOTIFICATION

	BC Bearer Context Release (gNB-CU-UP initiated)
	BC BEARER CONTEXT RELEASE REQUEST

	BC Bearer Context Release (gNB-CU-UP initiated)
	BC BEARER CONTEXT RELEASE REQUEST

	Data Collection Reporting
	DATA COLLECTION Update
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8.2.a1	Data Collection Reporting Initiation
8.2.a1.1	General
This procedure is used by a gNB-CU-CP to request the reporting of AI/ML related information to a gNB-CU-UP.
The procedure uses non UE-associated signalling.
8.2.a1.2	Successful Operation


Figure 8.2.a1.2-1: Data Collection Reporting Initiation, successful operation
The gNB-CU-CP initiates the procedure by sending the DATA COLLECTION REQUEST message to the gNB-CU-UP to start AI/ML related information reporting and stop AI/ML related information reporting. Upon receipt, the gNB-CU-UP:
-	shall initiate the requested AI/ML related information reporting according to the parameters given in the request in case the Registration Request IE is set to “start”; or
-	shall stop all cells AI/ML related information reporting and terminate the reporting in case the Registration Request IE is set to “stop”; or
-	FFS 
If the gNB-CU-UP is capable to provide all of the requested information, it shall initiate the AI/ML related information reporting as requested by the gNB-CU-CP and respond with the DATA COLLECTION RESPONSE message.
If the gNB-CU-UP is capable to provide some but not all of the requested information, it shall initiate the AI/ML related information reporting for the admitted requested information and include the Node Measurement Initiation Result IE in the DATA COLLECTION RESPONSE message.
If the Reporting Periodicity IE in the DATA COLLECTION REQUEST is present, this indicates the periodicity for the reporting of periodic AI/ML related information. The gNB-CU-UP shall report only once, unless otherwise requested within the Reporting Periodicity IE.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the DATA COLLECTION REQUEST indicates the type of objects the gNB-CU-UP shall perform measurements on. The gNB-DU shall include in the DATA COLLECTION UPDATE message:
-	the Average Packet Loss UL IE, if the 1st bit, “Average UL packet loss per DRB” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Delay part DL IE, if the 2nd bit, “Average DL delay parts” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the Average Delay part UL IE, if the 3rd bit, “Average UL delay parts” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the DL PDCP SDU Data Volume IE, if the 4th bit, “DL PDCP SDU Data Volume” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.
-	the UL PDCP SDU Data Volume IE, if the 5th bit, “UL PDCP SDU Data Volume” of the Report Characteristics IE included in the DATA COLLECTION REQUEST message is set to “1”.

8.2.a1.3	Unsuccessful Operation


Figure 8.2.a1.3-1: Data Collection Initiation, unsuccessful operation
If none of the requested AI/ML related information reporting cannot be initiated, the gNB-CU-UP shall send the DATA COLLECTION FAILURE message with an appropriate cause value. 
8.2.a1.4	Abnormal Conditions
For the same Measurement ID, if the gNB-CU-CP does not receive either the DATA COLLECTION RESPONSE message or the DATA COLLECTION FAILURE message, the gNB-CU-CP may reinitiate the Data Collection Reporting Initiation procedure towards the same gNB-CU-UP, provided that the content of the new DATA COLLECTION REQUEST message is identical to the content of the previously unacknowledged DATA COLLECTION REQUEST message.
If the gNB-CU-UP receives an DATA COLLECTION REQUEST message which includes the Registration Request IE set to “stop” and if the gNB-CU-UP Measurement ID value received in the DATA COLLECTION REQUEST message is not used, the gNB-CU-UP shall initiate DATA COLLECTION FAILURE message with an appropriate cause value.
If the Report Characteristics IE bitmap is set to “0” (all bits are set to “0”) in the DATA COLLECTION REQUEST message then the gNB-CU-UP shall initiate an DATA COLLECTION FAILURE message with an appropriate cause value.
If the gNB-CU-UP receives a DATA COLLECTION REQUEST message which includes the Registration Request IE set to “start” and the gNB-CU-CP Measurement ID IE corresponding to an existing on-going Data Collection reporting, then the gNB-DU shall initiate a DATA COLLECTION FAILURE message with an appropriate cause value.
8.2.a2	Data Collection Reporting
8.2.a2.1	General
This procedure is initiated by a gNB-CU-UP to report AI/ML related information accepted by the gNB-CU-UP following a successful Data Collection Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
8.2.a2.2	Successful Operation


Figure 8.2.a2.2-1: Data Collection Reporting, successful operation
The gNB-CU-UP shall report the accepted AI/ML related information in DATA COLLECTION UPDATE message. The accepted AI/ML related information is the information that was successfully initiated during the preceding Data Collection Reporting Initiation procedure.
8.2.a2.3	Unsuccessful Operation
Not applicable.
8.2.a2.4	Abnormal Conditions
Void
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9.2.1.y1	DATA COLLECTION REQUEST
This message is sent by the gNB-CU-CP to the gNB-CU-UP to initiate the requested data collection according to the parameters given in the message.
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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID (FFS on the name)
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop, …) (FFS on others)
	Type of request for which the AI/ML related information is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates the object the gNB-CU-UP is requested to report.
1st Bit = Average UL packet loss per DRB, 
2nd Bit = Average DL delay parts,
3rd Bit = Average UL delay parts,
4th Bit = DL PDCP SDU Data Volume,
5th Bit = UL PDCP SDU Data Volume.
Other bits shall be ignored by the gNB-CU-UP.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of requested objects. Also used as the averaging window length for all objects if supported.
	YES
	ignore



	Condition
	Explanation

	ifRegistrationRequestStop
	This IE shall be present if the Registration Request IE is set to the value "stop".

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



9.2.1.y2	DATA COLLECTION RESPONSE
This message is sent by the gNB-CU-UP to the gNB-CU-CP to indicate that at least one of the requested data collection is successfully initiated.
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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	reject

	Node Measurement Initiation Result
	
	0..1
	
	List of measurement objects that failed to be initiated in the node.
	YES
	ignore

	>Node Measurement Initiation Result Item
	
	1 .. <maxFailedMeasObjects>
	
	
	EACH
	ignore

	>>Measurement Failed Report Characteristics
	M
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement objects that failed to be initiated in the gNB-CU-UP.
1st Bit = Average UL packet loss per DRB, 
2nd Bit = Average DL delay parts,
3rd Bit = Average UL delay parts,
4th Bit = DL PDCP SDU Data Volume,
5th Bit = UL PDCP SDU Data Volume.
Other bits shall be ignored by the gNB-CU-CP.
	
	

	>>Cause
	M
	
	9.3.1.2
	Failure cause for measurement objects for which the measurement cannot be initiated.
	
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



	Range bound
	Explanation

	maxFailedMeasObjects
	Maximum number of measurement objects that can fail per measurement. Value is 32.



9.2.1.y3	DATA COLLECTION FAILURE
This message is sent by the gNB-CU-UP to the gNB-CU-CP to indicate that for none of the requested data collection can be initiated.
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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID (FFS on the name)
	O
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore



9.2.1.y4	DATA COLLECTION UPDATE
This message is sent by the gNB-CU-UP to the gNB-CU-CP to report the results of the requested data collection.
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 Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID (FFS on the name)
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	reject

	UE Associated Info Result
	
	0..1
	
	
	YES
	ignore

	>UE Associated Info Result Item
	
	1 .. <maxnoofUEinCUUP>
	
	
	
	

	>>UE Assistant Identifier (FFS on the name)
	M
	
	gNB-CU-CP UE E1AP ID
9.3.1.4
	
	
	

	>>UE Performance
	O
	
	9.3.1.z1
	
	
	

	>>UE Data Volume
	O
	
	9.3.1.z2
	
	
	



	Range bound
	Explanation

	maxnoofUEinCUUP
	Maximum no. UE that can be served by a gNB-CU-UP. Value is FFS.
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This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 
Direction: gNB-CU-CP  gNB-CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	/////////////////////////////////////////////////////skip unchanged rows/////////////////////////////////////////////////////

	Data Collection Measurement ID To Setup List
	O
	
	9.3.1.z3
	
	YES
	ignore
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9.2.2.4	BEARER CONTEXT MODIFICATION REQUEST
This message is sent by the gNB-CU-CP to request the gNB-CU-UP to modify a bearer context. 
Direction: gNB-CU-CP  gNB-CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	/////////////////////////////////////////////////////skip unchanged rows/////////////////////////////////////////////////////

	Data Collection Measurement ID To Setup List
	O
	
	9.3.1.z3
	
	YES
	ignore

	Data Collection Measurement ID To Release List
	O
	
	9.3.1.z4
	
	YES
	ignore
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9.3.1.z1	UE Performance
This IE indicates the UE performance measurements metrics.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Performance DRB List
	
	0..1
	
	

	>UE Performance DRB Item
	
	1..<maxnoofDRBs>
	
	

	>>Average Packet Loss UL
	O
	
	INTEGER (0..1000000)
	Unit: one packet per million.

	>>Average Delay part DL
	O
	
	INTEGER
	Unit: 0.1ms.
Includes both the delay of F1-U and the delay within gNB-CU-UP.

	>>Average Delay part UL
	O
	
	INTEGER
	Unit: 0.1ms.
Includes both the delay of F1-U and the delay within gNB-CU-UP.



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.



9.3.1.z2	UE Data Volume
This IE indicates the UE data volume measurements metrics.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Data Volume Session List
	
	0..1
	
	

	>UE Data Volume Session Item
	
	1..<maxnoofPDUSessionResource>
	
	

	>>PDU Session ID
	M
	
	9.3.1.21
	

	>>UE Data Volume Flow List
	
	0..1
	
	

	>>>UE Data Volume Flow Item
	
	1..<maxnoofQoSFlows>
	
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.24
	

	>>>>DL PDCP SDU Data Volume
	O
	
	Bit Rate
9.3.1.20
	

	>>>>UL PDCP SDU Data Volume
	O
	
	Bit Rate
9.3.1.20
	



	Range bound
	Explanation

	maxnoofPDUSessionResource
	Maximum no. of PDU Sessions for a UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows in a PDU Session. Value is 64.



9.3.1.z3	Data Collection Measurement ID To Setup List
This IE indicates the UE is subject of the listed data collection measurements.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Collection Measurement ID To Setup Item
	
	1..<maxnoofDataCollection>
	
	

	>gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP

	>gNB-CU-UP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP



	Range bound
	Explanation

	maxnoofDataCollection
	Maximum no. of data collection associated to a UE. Value is FFS.



9.3.1.z4	Data Collection Measurement ID To Release List
This IE indicates the UE is no longer subject of the listed data collection measurements.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Data Collection Measurement ID To Release Item
	
	1..<maxnoofDataCollection>
	
	

	>gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP

	>gNB-CU-UP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP



	Range bound
	Explanation

	maxnoofDataCollection
	Maximum no. of data collection associated to a UE. Value is FFS.
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DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

IMPORTS
	Criticality,
	ProcedureCode

FROM E1AP-CommonDataTypes
	Reset,
	ResetAcknowledge,
	ErrorIndication,
	GNB-CU-UP-E1SetupRequest,
	GNB-CU-UP-E1SetupResponse,
	GNB-CU-UP-E1SetupFailure, 
	GNB-CU-CP-E1SetupRequest,
	GNB-CU-CP-E1SetupResponse,
	GNB-CU-CP-E1SetupFailure, 
	GNB-CU-UP-ConfigurationUpdate,
	GNB-CU-UP-ConfigurationUpdateAcknowledge,
	GNB-CU-UP-ConfigurationUpdateFailure,
	GNB-CU-CP-ConfigurationUpdate,
	GNB-CU-CP-ConfigurationUpdateAcknowledge,
	GNB-CU-CP-ConfigurationUpdateFailure,
	BCBearerContextSetupRequest,
	BCBearerContextSetupResponse,
	BCBearerContextSetupFailure,
	BCBearerContextModificationRequest,
	BCBearerContextModificationResponse,
	BCBearerContextModificationFailure,
	BCBearerContextModificationRequired,
	BCBearerContextModificationConfirm,
	BCBearerContextReleaseCommand,
	BCBearerContextReleaseComplete,
	BCBearerContextReleaseRequest,
	BearerContextSetupRequest,
	BearerContextSetupResponse,
	BearerContextSetupFailure,
	BearerContextModificationRequest,
	BearerContextModificationResponse,
	BearerContextModificationFailure,
	BearerContextModificationRequired,
	BearerContextModificationConfirm,
	BearerContextReleaseCommand,
	BearerContextReleaseComplete,
	BearerContextReleaseRequest,
	BearerContextInactivityNotification,
	DLDataNotification,
	ULDataNotification,
	DataUsageReport,
	E1ReleaseRequest,
	E1ReleaseResponse,
	GNB-CU-UP-CounterCheckRequest,
	GNB-CU-UP-StatusIndication,
	MCBearerContextSetupRequest,
	MCBearerContextSetupResponse,
	MCBearerContextSetupFailure,
	MCBearerContextModificationRequest,
	MCBearerContextModificationResponse,
	MCBearerContextModificationFailure,
	MCBearerContextModificationRequired,
	MCBearerContextModificationConfirm,
	MCBearerContextReleaseCommand,
	MCBearerContextReleaseComplete,
	MCBearerContextReleaseRequest,
	MRDC-DataUsageReport,
	DeactivateTrace,
	TraceStart,
	PrivateMessage,
	ResourceStatusRequest,
	ResourceStatusResponse,
	ResourceStatusFailure,
	ResourceStatusUpdate,
	IAB-UPTNLAddressUpdate,
	IAB-UPTNLAddressUpdateAcknowledge,
	IAB-UPTNLAddressUpdateFailure,
	CellTrafficTrace,
	EarlyForwardingSNTransfer,
	GNB-CU-CPMeasurementResultsInformation,
	IABPSKNotification,
	DataCollectionRequest,
	DataCollectionResponse,
	DataCollectionFailure,
	DataCollectionUpdate

FROM E1AP-PDU-Contents
	id-reset,
	id-errorIndication,
	id-gNB-CU-UP-E1Setup,
	id-gNB-CU-CP-E1Setup,
	id-gNB-CU-UP-ConfigurationUpdate,
	id-gNB-CU-CP-ConfigurationUpdate,
	id-e1Release,
	id-bearerContextSetup,
	id-bearerContextModification,
	id-bearerContextModificationRequired,
	id-bearerContextRelease,
	id-bearerContextReleaseRequest,
	id-bearerContextInactivityNotification,
	id-dLDataNotification,
	id-uLDataNotification,
	id-dataUsageReport,
	id-gNB-CU-UP-CounterCheck,
	id-gNB-CU-UP-StatusIndication,
	id-mRDC-DataUsageReport,
	id-DeactivateTrace,
	id-TraceStart,
	id-privateMessage,
	id-resourceStatusReportingInitiation,
	id-resourceStatusReporting,
	id-iAB-UPTNLAddressUpdate,
	id-CellTrafficTrace,
	id-earlyForwardingSNTransfer,
	id-gNB-CU-CPMeasurementResultsInformation,
	id-iABPSKNotification,
	id-BCBearerContextSetup,
	id-BCBearerContextModification,
	id-BCBearerContextModificationRequired,
	id-BCBearerContextRelease,
	id-BCBearerContextReleaseRequest,
	id-MCBearerContextSetup,
	id-MCBearerContextModification,
	id-MCBearerContextModificationRequired,
	id-MCBearerContextRelease,
	id-MCBearerContextReleaseRequest,
	id-DataCollectionReportingInitiation,
	id-DataCollectionReporting

FROM E1AP-Constants;

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- Interface Elementary Procedure List
--
-- **************************************************************

E1AP-ELEMENTARY-PROCEDURES E1AP-ELEMENTARY-PROCEDURE ::= {
	E1AP-ELEMENTARY-PROCEDURES-CLASS-1			|
	E1AP-ELEMENTARY-PROCEDURES-CLASS-2			,

	...
}

E1AP-ELEMENTARY-PROCEDURES-CLASS-1 E1AP-ELEMENTARY-PROCEDURE ::= {
	reset										|
	gNB-CU-UP-E1Setup							|
	gNB-CU-CP-E1Setup							|
	gNB-CU-UP-ConfigurationUpdate				|
	gNB-CU-CP-ConfigurationUpdate				|
	e1Release									|
	bearerContextSetup							|
	bearerContextModification					|
	bearerContextModificationRequired			|
	bearerContextRelease						|
	resourceStatusReportingInitiation			|
	iAB-UPTNLAddressUpdate						|
	bCBearerContextSetup						|
	bCBearerContextModification					|
	bCBearerContextModificationRequired			|
	bCBearerContextRelease						|
	mCBearerContextSetup						|
	mCBearerContextModification					|
	mCBearerContextModificationRequired			|
	mCBearerContextRelease						|
	dataCollectionReportingInitiation			,
	...
}

E1AP-ELEMENTARY-PROCEDURES-CLASS-2 E1AP-ELEMENTARY-PROCEDURE ::= {
	errorIndication							|
	bearerContextReleaseRequest				|
	bearerContextInactivityNotification		|
	dLDataNotification						|
	uLDataNotification						|
	dataUsageReport							|
	gNB-CU-UP-CounterCheck					|
	gNB-CU-UP-StatusIndication				|
	mRDC-DataUsageReport					|
	deactivateTrace							|
	traceStart								|
	privateMessage							|
	cellTrafficTrace						|
	resourceStatusReporting					|
	earlyForwardingSNTransfer				|
	gNB-CU-CPMeasurementResultsInformation  |
	iABPSKNotification						|
	bCBearerContextReleaseRequest			|
	mCBearerContextReleaseRequest			|
	dataCollectionReporting					,
	...
}

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

dataCollectionReportingInitiation E1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		DataCollectionRequest
	SUCCESSFUL OUTCOME		DataCollectionResponse
	UNSUCCESSFUL OUTCOME	DataCollectionFailure
	PROCEDURE CODE			id-DataCollectionReportingInitiation
	CRITICALITY				reject
}

resourceStatusReporting E1AP-ELEMENTARY-PROCEDURE ::= {
	INITIATING MESSAGE		DataCollectionUpdate
	PROCEDURE CODE			id-DataCollectionReporting
	CRITICALITY				ignore
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
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[bookmark: _Hlk506316534]-- ASN1START
-- **************************************************************
--
-- 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-MBS-E1AP-ID,
	GNB-CU-UP-MBS-E1AP-ID,
	GNB-CU-CP-UE-E1AP-ID,
	GNB-CU-UP-UE-E1AP-ID,
	UE-associatedLogicalE1-ConnectionItem,
	GNB-CU-UP-ID,
	GNB-CU-UP-Name,
	Extended-GNB-CU-UP-Name,
	GNB-CU-CP-Name,
	Extended-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-Measurement-Results-Information-List,
	DRB-Modified-List-EUTRAN,
	DRB-Failed-To-Modify-List-EUTRAN,
	DRB-To-Remove-List-EUTRAN,
	DRB-Required-To-Remove-List-EUTRAN,
	DRB-Required-To-Modify-List-EUTRAN,
	DRB-Confirm-Modified-List-EUTRAN,
	DRB-To-Setup-Mod-List-EUTRAN,
	DRB-Setup-Mod-List-EUTRAN,
	DRB-Failed-Mod-List-EUTRAN,
	ExtendedSliceSupportList,
	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,
	PDU-Session-Resource-To-Setup-Mod-List,
	PDU-Session-Resource-Setup-Mod-List,
	PDU-Session-Resource-Failed-Mod-List,
	PDU-Session-To-Notify-List,
	DRB-Status-Item,
	DRB-Activity-Item,
	Data-Usage-Report-List,
	TimeToWait,
	ActivityNotificationLevel,
	ActivityInformation,
	New-UL-TNL-Information-Required,
	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,
	GNB-CU-UP-TNLA-To-Remove-Item,
	TransactionID,
	Inactivity-Timer,
	DRBs-Subject-To-Counter-Check-List-EUTRAN,
	DRBs-Subject-To-Counter-Check-List-NG-RAN,
	PPI,
	GNB-CU-UP-Capacity,
	GNB-CU-UP-OverloadInformation,
	DataDiscardRequired,
	PDU-Session-Resource-Data-Usage-List,
	RANUEID,
	GNB-DU-ID,
	TraceID,
	TraceActivation,
	SubscriberProfileIDforRFP,
	AdditionalRRMPriorityIndex,
	RetainabilityMeasurementsInfo,
	Transport-Layer-Address-Info,
	HW-CapacityIndicator,
	RegistrationRequest,
	ReportCharacteristics,
	ReportingPeriodicity,
	TNL-AvailableCapacityIndicator,
	DLUPTNLAddressToUpdateItem,
	ULUPTNLAddressToUpdateItem,
	NPNContextInfo,
	NPNSupportInfo,
	MDTPLMNList,
	PrivacyIndicator,
	URIaddress,
	DRBs-Subject-To-Early-Forwarding-List,
	CHOInitiation,
	ExtendedSliceSupportList,
	TransportLayerAddress,
	AdditionalHandoverInfo,
	Extended-NR-CGI-Support-List,
	DirectForwardingPathAvailability,
	IAB-Donor-CU-UPPSKInfo-Item,
	ECGI-Support-List,
	MDTPollutedMeasurementIndicator,
	UESliceMaximumBitRateList,
	SCGActivationStatus,
	GlobalMBSSessionID,
[bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK77]	BCBearerContextToSetup,
	BCBearerContextToSetupResponse,
	BCBearerContextToModify,
	BCBearerContextToModifyResponse,
	BCBearerContextToModifyRequired,
	BCBearerContextToModifyConfirm,
	MCBearerContextToSetup,
	MCBearerContextToSetupResponse,
	MCBearerContextToModify,
	MCBearerContextToModifyResponse,
	MCBearerContextToModifyRequired,
	MCBearerContextToModifyConfirm,
	MBSMulticastF1UContextDescriptor,
	GNB-CU-UP-MBS-Support-Info,
	SDTContinueROHC,
	MDTPLMNModificationList,
	InactivityInformationRequest,
	UEInactivityInformation,
	DataCollectionMeasID-ToSetup-List,
	DataCollectionMeasID-ToRelease-List,
	NodeMeasurementInitiationResult-List,
	UE-AssociatedInfoResult


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-Extended-GNB-CU-UP-Name,
	id-gNB-CU-CP-Name,
	id-Extended-GNB-CU-CP-Name,
	id-CNSupport,
	id-SupportedPLMNs,
	id-NPNSupportInfo,
	id-NPNContextInfo,
	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-Data-Usage-Report-List,	
	id-TimeToWait,
	id-ActivityNotificationLevel,
	id-ActivityInformation,
	id-New-UL-TNL-Information-Required,
	id-GNB-CU-CP-TNLA-Setup-List,
	id-GNB-CU-CP-TNLA-Failed-To-Setup-List,
	id-GNB-CU-CP-TNLA-To-Add-List,
	id-GNB-CU-CP-TNLA-To-Remove-List,
	id-GNB-CU-CP-TNLA-To-Update-List,
	id-GNB-CU-UP-TNLA-To-Remove-List,
	id-DRB-To-Setup-List-EUTRAN,
	id-DRB-To-Modify-List-EUTRAN,
	id-DRB-To-Remove-List-EUTRAN,
	id-DRB-Required-To-Modify-List-EUTRAN,
	id-DRB-Required-To-Remove-List-EUTRAN,
	id-DRB-Setup-List-EUTRAN,
	id-DRB-Failed-List-EUTRAN,
	id-DRB-Measurement-Results-Information-List,
	id-DRB-Modified-List-EUTRAN,
	id-DRB-Failed-To-Modify-List-EUTRAN,
	id-DRB-Confirm-Modified-List-EUTRAN,
	id-DRB-To-Setup-Mod-List-EUTRAN,
	id-DRB-Setup-Mod-List-EUTRAN,
	id-DRB-Failed-Mod-List-EUTRAN,
	id-PDU-Session-Resource-To-Setup-List,
	id-PDU-Session-Resource-To-Modify-List,
	id-PDU-Session-Resource-To-Remove-List,
	id-PDU-Session-Resource-Required-To-Modify-List,
	id-PDU-Session-Resource-Setup-List,
	id-PDU-Session-Resource-Failed-List,
	id-PDU-Session-Resource-Modified-List,
	id-PDU-Session-Resource-Failed-To-Modify-List,
	id-PDU-Session-Resource-Confirm-Modified-List,
	id-PDU-Session-Resource-Setup-Mod-List,
	id-PDU-Session-Resource-Failed-Mod-List,
	id-PDU-Session-Resource-To-Setup-Mod-List,
	id-PDU-Session-To-Notify-List,
	id-TransactionID,
	id-Serving-PLMN,
	id-UE-Inactivity-Timer,
	id-System-GNB-CU-UP-CounterCheckRequest,
	id-DRBs-Subject-To-Counter-Check-List-EUTRAN,
	id-DRBs-Subject-To-Counter-Check-List-NG-RAN,
	id-PPI,
	id-gNB-CU-UP-Capacity,
	id-GNB-CU-UP-OverloadInformation,
	id-UEDLMaximumIntegrityProtectedDataRate,
	id-DataDiscardRequired,
	id-PDU-Session-Resource-Data-Usage-List,
	id-RANUEID,
	id-GNB-DU-ID,
	id-TraceID,
	id-TraceActivation,
	id-SubscriberProfileIDforRFP,
	id-AdditionalRRMPriorityIndex, 
	id-RetainabilityMeasurementsInfo,
	id-Transport-Layer-Address-Info,
	id-gNB-CU-CP-Measurement-ID,
	id-gNB-CU-UP-Measurement-ID,
	id-RegistrationRequest,
	id-ReportCharacteristics,
	id-ReportingPeriodicity,
	id-TNL-AvailableCapacityIndicator,
	id-HW-CapacityIndicator,
	id-DLUPTNLAddressToUpdateList,
	id-ULUPTNLAddressToUpdateList,
	id-ManagementBasedMDTPLMNList,
	id-TraceCollectionEntityIPAddress,
	id-PrivacyIndicator,
	id-URIaddress,
	id-DRBs-Subject-To-Early-Forwarding-List,
	id-CHOInitiation,
	id-ExtendedSliceSupportList,
	id-AdditionalHandoverInfo,
	id-Extended-NR-CGI-Support-List,
	id-DirectForwardingPathAvailability,	id-IAB-Donor-CU-UPPSKInfo,
	id-ECGI-Support-List,
	id-MDTPollutedMeasurementIndicator, 
[bookmark: OLE_LINK122][bookmark: OLE_LINK121]	id-UESliceMaximumBitRateList,
	id-SCGActivationStatus,
	id-GNB-CU-CP-MBS-E1AP-ID,
	id-GNB-CU-UP-MBS-E1AP-ID,
	id-GlobalMBSSessionID,
	id-BCBearerContextToSetup,
	id-BCBearerContextToSetupResponse,
	id-BCBearerContextToModify,
	id-BCBearerContextToModifyResponse,
	id-BCBearerContextToModifyRequired,
	id-BCBearerContextToModifyConfirm,
	id-MCBearerContextToSetup,
	id-MCBearerContextToSetupResponse,
	id-MCBearerContextToModify,
	id-MCBearerContextToModifyResponse,
	id-MCBearerContextToModifyRequired,
	id-MCBearerContextToModifyConfirm,
	id-MBSMulticastF1UContextDescriptor,
	id-gNB-CU-UP-MBS-Support-Info,
	id-SDTContinueROHC,
	id-ManagementBasedMDTPLMNModificationList,
	id-InactivityInformationRequest,
	id-UEInactivityInformation,
	id-DataCollectionMeasID-ToSetup-List,
	id-DataCollectionMeasID-ToRelease-List,
	id-NodeMeasurementInitiationResult-List,
	id-UE-AssociatedInfoResult,
	maxnoofErrors,
	maxnoofSPLMNs,
	maxnoofDRBs,
	maxnoofTNLAssociations,
	maxnoofIndividualE1ConnectionsToReset,
	maxnoofTNLAddresses,
	maxnoofPSKs

	
FROM E1AP-Constants;

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- BEARER CONTEXT SETUP
--
-- **************************************************************

-- **************************************************************
--
-- Bearer Context Setup Request
--
-- **************************************************************

BearerContextSetupRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { BearerContextSetupRequestIEs} },
	...
}

BearerContextSetupRequestIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-CP-UE-E1AP-ID				CRITICALITY reject	TYPE GNB-CU-CP-UE-E1AP-ID							PRESENCE mandatory }|
	{ ID id-SecurityInformation					CRITICALITY reject	TYPE SecurityInformation							PRESENCE mandatory }|
	{ ID id-UEDLAggregateMaximumBitRate			CRITICALITY reject	TYPE BitRate										PRESENCE mandatory }|
	{ ID id-UEDLMaximumIntegrityProtectedDataRate	CRITICALITY reject		TYPE BitRate								PRESENCE optional	 }|
	{ ID id-Serving-PLMN						CRITICALITY ignore	TYPE PLMN-Identity									PRESENCE mandatory }|
	{ ID id-ActivityNotificationLevel			CRITICALITY reject	TYPE ActivityNotificationLevel					PRESENCE mandatory }|
	{ ID id-UE-Inactivity-Timer					CRITICALITY reject	TYPE Inactivity-Timer								PRESENCE optional  }|
	{ ID id-BearerContextStatusChange			CRITICALITY reject	TYPE BearerContextStatusChange					PRESENCE optional  }|
	{ ID id-System-BearerContextSetupRequest	CRITICALITY reject	TYPE System-BearerContextSetupRequest				PRESENCE mandatory }|
	{ ID id-RANUEID								CRITICALITY ignore	TYPE RANUEID										PRESENCE optional }|
	{ ID id-GNB-DU-ID							CRITICALITY ignore	TYPE GNB-DU-ID										PRESENCE optional }|
	{ ID id-TraceActivation						CRITICALITY ignore	TYPE TraceActivation								PRESENCE optional }|
	{ ID id-NPNContextInfo						CRITICALITY reject	TYPE NPNContextInfo									PRESENCE optional}|
	{ ID id-ManagementBasedMDTPLMNList			CRITICALITY	ignore	TYPE MDTPLMNList									PRESENCE optional}|
	{ ID id-CHOInitiation						CRITICALITY reject	TYPE CHOInitiation									PRESENCE optional }|
	{ ID id-AdditionalHandoverInfo				CRITICALITY ignore	TYPE AdditionalHandoverInfo							PRESENCE optional }|
	{ ID id-DirectForwardingPathAvailability	CRITICALITY ignore	TYPE DirectForwardingPathAvailability			PRESENCE optional }|
	{ ID id-gNB-CU-UP-UE-E1AP-ID				CRITICALITY ignore	TYPE GNB-CU-UP-UE-E1AP-ID							PRESENCE optional }|
	{ ID id-MDTPollutedMeasurementIndicator		CRITICALITY ignore	TYPE MDTPollutedMeasurementIndicator			PRESENCE optional }|
[bookmark: OLE_LINK64][bookmark: OLE_LINK63][bookmark: OLE_LINK123]	{ ID id-UESliceMaximumBitRateList			CRITICALITY ignore	TYPE UESliceMaximumBitRateList				   PRESENCE optional }|
	{ ID id-SCGActivationStatus					CRITICALITY ignore	TYPE SCGActivationStatus							PRESENCE optional }|
	{ ID id-DataCollectionMeasID-ToSetup-List	CRITICALITY ignore	TYPE DataCollectionMeasID-ToSetup-List			PRESENCE optional },
	...
} 

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- BEARER CONTEXT MODIFICATION
--
-- **************************************************************

-- **************************************************************
--
-- Bearer Context Modification Request
--
-- **************************************************************

BearerContextModificationRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { BearerContextModificationRequestIEs} },
	...
}

BearerContextModificationRequestIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-CP-UE-E1AP-ID					CRITICALITY reject	TYPE GNB-CU-CP-UE-E1AP-ID									PRESENCE mandatory }|
	{ ID id-gNB-CU-UP-UE-E1AP-ID					CRITICALITY reject	TYPE GNB-CU-UP-UE-E1AP-ID									PRESENCE mandatory }|
	{ ID id-SecurityInformation						CRITICALITY reject	TYPE SecurityInformation									PRESENCE optional  }|
	{ ID id-UEDLAggregateMaximumBitRate				CRITICALITY reject	TYPE BitRate												PRESENCE optional  }|
	{ ID id-UEDLMaximumIntegrityProtectedDataRate		CRITICALITY reject	TYPE BitRate											PRESENCE optional	 }|
	{ ID id-BearerContextStatusChange				CRITICALITY reject	TYPE BearerContextStatusChange							PRESENCE optional  }|
	{ ID id-New-UL-TNL-Information-Required			CRITICALITY reject	TYPE New-UL-TNL-Information-Required					PRESENCE optional  }|
	{ ID id-UE-Inactivity-Timer						CRITICALITY reject	TYPE Inactivity-Timer										PRESENCE optional  }|
	{ ID id-DataDiscardRequired					CRITICALITY ignore	TYPE DataDiscardRequired											PRESENCE optional  }|
	{ ID id-System-BearerContextModificationRequest	CRITICALITY reject	TYPE System-BearerContextModificationRequest		PRESENCE optional  }|
	{ ID id-RANUEID										CRITICALITY ignore	TYPE RANUEID												PRESENCE optional }|
	{ ID id-GNB-DU-ID									CRITICALITY ignore	TYPE GNB-DU-ID												PRESENCE optional }|
	{ ID id-ActivityNotificationLevel					CRITICALITY ignore	TYPE ActivityNotificationLevel							PRESENCE optional }|
	{ ID id-MDTPollutedMeasurementIndicator				CRITICALITY ignore	TYPE MDTPollutedMeasurementIndicator					PRESENCE optional }|
[bookmark: OLE_LINK177][bookmark: OLE_LINK125]	{ ID id-UESliceMaximumBitRateList					CRITICALITY ignore	TYPE UESliceMaximumBitRateList				      PRESENCE optional }|
	{ ID id-SCGActivationStatus							CRITICALITY ignore	TYPE SCGActivationStatus					PRESENCE optional }|
	{ ID id-SDTContinueROHC								CRITICALITY reject	TYPE SDTContinueROHC										PRESENCE optional }|
	{ ID id-ManagementBasedMDTPLMNModificationList			CRITICALITY	ignore	TYPE MDTPLMNModificationList 							PRESENCE optional}|
	{ ID id-InactivityInformationRequest			CRITICALITY ignore	TYPE InactivityInformationRequest						PRESENCE optional}|
	{ ID id-DataCollectionMeasID-ToSetup-List		CRITICALITY ignore	TYPE DataCollectionMeasID-ToSetup-List				PRESENCE optional }|
	{ ID id-DataCollectionMeasID-ToRelease-List		CRITICALITY ignore	TYPE DataCollectionMeasID-ToRelease-List				PRESENCE optional },
	...
} 

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

-- **************************************************************
--
-- DATA COLLECTION REQUEST
--
-- **************************************************************

DataCollectionRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { DataCollectionRequestIEs } },
	...
}

DataCollectionRequestIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID		CRITICALITY reject	TYPE GNBCUMeasurementID		PRESENCE mandatory		}|
	{ ID id-gNBDUMeasurementID		CRITICALITY ignore	TYPE GNBDUMeasurementID		PRESENCE conditional	}|
	{ ID id-RegistrationRequest		CRITICALITY ignore	TYPE RegistrationRequest	PRESENCE mandatory		}|
	{ ID id-ReportCharacteristics	CRITICALITY ignore	TYPE ReportCharacteristics	PRESENCE conditional	}|
	{ ID id-ReportingPeriodicity	CRITICALITY ignore	TYPE ReportingPeriodicity	PRESENCE optional		},
	...
}

-- **************************************************************
--
-- DATA COLLECTION RESPONSE
--
-- **************************************************************


DataCollectionResponse ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { DataCollectionResponseIEs } },
	...
}

DataCollectionResponseIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID						CRITICALITY reject	TYPE GNBCUMeasurementID								PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID						CRITICALITY ignore	TYPE GNBDUMeasurementID								PRESENCE mandatory	}|
	{ ID id-NodeMeasurementInitiationResult-List	CRITICALITY ignore	TYPE NodeMeasurementInitiationResult-List	PRESENCE optional		}|
	{ ID id-CriticalityDiagnostics					CRITICALITY ignore	TYPE CriticalityDiagnostics						PRESENCE optional		},
	...
}

-- **************************************************************
--
-- DATA COLLECTION FAILURE
--
-- **************************************************************

DataCollectionFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { DataCollectionFailureIEs } },
	...
}

DataCollectionFailureIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID		CRITICALITY reject	TYPE GNBCUMeasurementID		PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID		CRITICALITY ignore	TYPE GNBDUMeasurementID		PRESENCE mandatory	}|
	{ ID id-Cause					CRITICALITY ignore	TYPE Cause					PRESENCE mandatory	}|
	{ ID id-CriticalityDiagnostics	CRITICALITY ignore	TYPE CriticalityDiagnostics	PRESENCE optional	},
	...
}

-- **************************************************************
--
-- DATA COLLECTION UPDATE
--
-- **************************************************************

DataCollectionUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { DataCollectionUpdateIEs } },
	...
}

DataCollectionUpdateIEs E1AP-PROTOCOL-IES ::= {
	{ ID id-gNBCUMeasurementID			CRITICALITY reject	TYPE GNBCUMeasurementID				PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID			CRITICALITY reject	TYPE GNBDUMeasurementID				PRESENCE mandatory	}|
	{ ID id-UE-AssociatedInfoResult		CRITICALITY ignore	TYPE UE-AssociatedInfoResult		PRESENCE optional	},
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

E1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS	
	
	id-CommonNetworkInstance,
	id-SNSSAI,
	id-OldQoSFlowMap-ULendmarkerexpected,
	id-DRB-QoS,
	id-endpoint-IP-Address-and-Port,
	id-NetworkInstance,
	id-QoSFlowMappingIndication,
	id-TNLAssociationTransportLayerAddressgNBCUUP,
	id-Cause,
	id-QoSMonitoringRequest,
	id-QosMonitoringReportingFrequency,
	id-QoSMonitoringDisabled,
	id-PDCP-StatusReportIndication,
	id-RedundantCommonNetworkInstance,
	id-redundant-nG-UL-UP-TNL-Information,
	id-redundant-nG-DL-UP-TNL-Information,
	id-RedundantQosFlowIndicator,
	id-TSCTrafficCharacteristics,
	id-ExtendedPacketDelayBudget,
	id-CNPacketDelayBudgetDownlink,
	id-CNPacketDelayBudgetUplink,
	id-AdditionalPDCPduplicationInformation,
	id-RedundantPDUSessionInformation,
	id-RedundantPDUSessionInformation-used,
	id-QoS-Mapping-Information,
	id-MDTConfiguration,
	id-TraceCollectionEntityURI,
	id-EHC-Parameters,
	id-DAPSRequestInfo,
	id-EarlyForwardingCOUNTReq,
	id-EarlyForwardingCOUNTInfo,
	id-AlternativeQoSParaSetList,
[bookmark: _Hlk56618322]	id-MCG-OfferedGBRQoSFlowInfo,
[bookmark: _Hlk56618347]	id-Number-of-tunnels,
[bookmark: _Hlk56618382]	id-DataForwardingtoE-UTRANInformationList,
	id-DataForwardingtoNG-RANQoSFlowInformationList,
	id-MaxCIDEHCDL,
	id-ignoreMappingRuleIndication,
	id-EarlyDataForwardingIndicator,
	id-QoSFlowsDRBRemapping,
	id-SecurityIndicationModify,
	id-DataForwardingSourceIPAddress,
	id-M4ReportAmount,
	id-M6ReportAmount,
	id-M7ReportAmount,
	id-PDUSession-PairID,
	id-SurvivalTime,
	id-UDC-Parameters,
	id-SecurityIndication,
	id-SecurityResult,
	id-SDTindicatorSetup,
	id-SDTindicatorMod,
	id-DiscardTimerExtended,
	id-MCForwardingResourceRequest,
	id-MCForwardingResourceIndication,
	id-MCForwardingResourceResponse,
	id-MCForwardingResourceRelease,
	id-MCForwardingResourceReleaseIndication,
	id-PDCP-COUNT-Reset,
	id-MBSSessionAssociatedInfoNonSupportToSupport,
	id-VersionID,
	id-MBSAreaSessionID,
	id-Secondary-PDU-Session-Data-Forwarding-Information,
	maxnoofMBSAreaSessionIDs,
	maxnoofSharedNG-UTerminations,
	maxnoofMRBs,
	maxnoofMBSSessionIDs,
	maxnoofQoSParaSets,
	maxnoofErrors,
	maxnoofSliceItems,
	maxnoofEUTRANQOSParameters,
	maxnoofNGRANQOSParameters,
	maxnoofDRBs,
	maxnoofPDUSessionResource,
	maxnoofQoSFlows,
	maxnoofUPParameters,
	maxnoofCellGroups,
	maxnooftimeperiods,
	maxnoofNRCGI,
	maxnoofTLAs,
	maxnoofGTPTLAs,
	maxnoofSPLMNs,
	maxnoofMDTPLMNs,
	maxnoofExtSliceItems,
	maxnoofDataForwardingTunneltoE-UTRAN,
	maxnoofExtNRCGI,
	maxnoofECGI,
	maxnoofSMBRValues,
	maxnoofDataCollection,
	maxFailedMeasObjects,
	maxnoofUEinCUUP

FROM E1AP-Constants

	Criticality,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage

FROM E1AP-CommonDataTypes

	ProtocolExtensionContainer{},
	ProtocolIE-SingleContainer{},	
	E1AP-PROTOCOL-EXTENSION,
	E1AP-PROTOCOL-IES


FROM E1AP-Containers;
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-- D
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DataCollectionMeasID-ToRelease-List ::= SEQUENCE (SIZE(1..maxnoofDataCollection)) OF DataCollectionMeasID-ToRelease-Item

DataCollectionMeasID-ToRelease-Item ::= SEQUENCE {
	gNB-CU-MeasurementID							INTEGER (0.. 4095, ...),
	gNB-DU-MeasurementID							INTEGER (0.. 4095, ...),
	iE-Extensions		ProtocolExtensionContainer { {DataCollectionMeasID-ToRelease-Item-ExtIEs} }	OPTIONAL,
	...
}

DataCollectionMeasID-ToRelease-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

DataCollectionMeasID-ToSetup-List ::= SEQUENCE (SIZE(1..maxnoofDataCollection)) OF DataCollectionMeasID-ToSetup-Item

DataCollectionMeasID-ToSetup-Item ::= SEQUENCE {
	gNB-CU-MeasurementID							INTEGER (0.. 4095, ...),
	gNB-DU-MeasurementID							INTEGER (0.. 4095, ...),
	iE-Extensions		ProtocolExtensionContainer { {DataCollectionMeasID-ToSetup-Item-ExtIEs} }	OPTIONAL,
	...
}

DataCollectionMeasID-ToSetup-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}
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-- N
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NodeMeasurementInitiationResult-List ::= SEQUENCE (SIZE(1..maxFailedMeasObjects)) OF NodeMeasurementInitiationResult-Item

NodeMeasurementInitiationResult-Item ::= SEQUENCE {
	measurementFailedReportCharacteristics			BIT STRING(SIZE(32)),
	cause											Cause,
	iE-Extensions		ProtocolExtensionContainer { {NodeMeasurementInitiationResult-Item-ExtIEs} }	OPTIONAL,
	...
}

NodeMeasurementInitiationResult-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}
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-- U
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UE-AssociatedInfoResult ::= SEQUENCE (SIZE(1..maxnoofUEinCUUP)) OF UE-AssociatedInfoResult-Item

UE-AssociatedInfoResult-Item ::= SEQUENCE {
	uE-AssistantIdentifier							GNB-CU-CP-UE-E1AP-ID,
	uE-Performance									UE-Performance								OPTIONAL,
	uE-DataVolume									UE-DataVolume								OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UE-AssociatedInfoResult-Item-ExtIEs} }	OPTIONAL,
	...
}

UE-AssociatedInfoResult-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

UE-DataVolume ::= SEQUENCE {
	uE-DataVolumeSession-List						UE-DataVolumeSession-List					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UE-DataVolume-ExtIEs} }	OPTIONAL,
	...
}

UE-DataVolume-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

UE-DataVolumeFlow-List ::= SEQUENCE (SIZE(1..maxnoofQoSFlows)) OF UE-DataVolumeFlow-Item

UE-DataVolumeFlow-Item ::= SEQUENCE {
	qoS-Flow-Identifier								QoS-Flow-Identifier,
	dL-PDCP-SDU-DataVolume							BitRate										OPTIONAL,
	uL-PDCP-SDU-DataVolume							BitRate										OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UE-DataVolumeFlow-Item-ExtIEs} }	OPTIONAL,
	...
}

UE-DataVolumeFlow-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

UE-DataVolumeSession-List ::= SEQUENCE (SIZE(1..maxnoofPDUSessionResource)) OF UE-DataVolumeSession-Item

UE-DataVolumeSession-Item ::= SEQUENCE {
	pDU-Session-ID									PDU-Session-ID,
	uE-DataVolumeFlow-List							UE-DataVolumeFlow-List						OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UE-DataVolumeSession-Item-ExtIEs} }	OPTIONAL,
	...
}

UE-DataVolumeSession-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////

UE-Performance ::= SEQUENCE {
	uE-PerformanceDRB-List							UE-PerformanceDRB-List						OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UE-Performance-ExtIEs} }	OPTIONAL,
	...
}

UE-Performance-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

UE-PerformanceDRB-List ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF UE-PerformanceDRB-Item

UE-PerformanceDRB-Item ::= SEQUENCE {
	uE-AssistantIdentifier							GNB-CU-CP-UE-E1AP-ID,
	averagePacketLossUL								UE-Performance								OPTIONAL,
	averageDelayPartDL								UE-DataVolumeSession-List					OPTIONAL,
	averageDelayPartUL								UE-DataVolumeSession-List					OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {UE-PerformanceDRB-Item-ExtIEs} }	OPTIONAL,
	...
}

UE-PerformanceDRB-Item-ExtIEs E1AP-PROTOCOL-EXTENSION ::= {
	...
}

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
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-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************
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id-DataCollectionReportingInitiation							ProcedureCode ::=
id-DataCollectionReporting										ProcedureCode ::=



-- **************************************************************
--
-- Lists
--
-- **************************************************************
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maxnoofDataCollection						INTEGER ::= FFS
maxFailedMeasObjects						INTEGER ::= 32
maxnoofUEinCUUP								INTEGER ::= FFS


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

//////////////////////////////////////////////////skip unrelated codes//////////////////////////////////////////////////
id-DataCollectionMeasID-ToSetup-List							ProtocolIE-ID ::=
id-DataCollectionMeasID-ToRelease-List							ProtocolIE-ID ::=
id-NodeMeasurementInitiationResult-List							ProtocolIE-ID ::=
id-UE-AssociatedInfoResult										ProtocolIE-ID ::=


///////////////////////////////////////////////////////////////////////////end///////////////////////////////////////////////////////////////////////////
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