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1 Introduction

At last RAN3 meeting, IAB congestion migration was discussed, and made the following agreements [1].

· An IAB node at the parent side of a congested backhaul link may send a congestion indication to the IAB-donor-CU-CP. 
· So far the following solutions for IAB DL end-to-end flow control are on the table:
· Highest PDCP SN received from parent node;

· Bitmap of PDUs transmitted to lower layers out of sequence;

· Packet marking;

· Received volume and receiving data rate;

· “do nothing” option, i.e. use current DDDS as it is. 
In this paper, we further discuss the DL E2E flow control and congestion control in IAB, both from the CP and UP point of view.
2 Discussion
2.1 DL congestion control in UP

Based on the agreements from last RAN3 meeting, five alternatives for IAB DL end-to-end flow control were proposed. Next, we analyze and compare these alternatives in detail as below. 

Alt 1: highest PDCP SN received from parent node

For this alternative, each access IAB-node can report the highest NR PDCP PDU sequence number successfully received from the parent node via the enhanced DDDS frame, it is possible for the IAB-donor-CU to judge whether the congestion is occurred in access link or BH link. For example, if the highest receiving NR PDCP PDU sequence number is much lower than the highest sequence number which IAB-donor-CU had transmitted, IAB-donor-CU can deduce that the backaul link had suffered congested. And the IAB-donor-CU should not send a lot of DL data in the corresponding GTP-U tunnel, to mitigate the backhaul link congestion status, although the feeback desired buffer size may be a large value.

Alt 2: bitmap of PDUs transmitted to lower layers out of sequence

For this alternative, access IAB-node can report a bitmap of PDUs transmitted to lower layers out of sequence via the enhanced DDDS frame, it can help the IAB-donor-CU to determine a congested routing path among multiple paths with DRBs mapped on RLC UM. 
The disadvantage of this alternative is that the overhead introduced by the bitmap is too large.

Alt 3: packet marking
For this alternative, packets need to be marked in BAP header at the intermediate IAB-node if they are buffered above a certain time threshold. And the access IAB-node counts the number of marked packets per DRB and then feedback to the IAB-donor CU-UP. Based on the number of marked packets, CU-UP can be aware of the congestion status/level in the BH link. 
The disadvantage of this alternative is that too much standard impacts need to be introduced, and it also requires cross-layer interaction between BAP and GTP. In addition, since any intermediate IAB-node can add the marking in BAP header, there are security risks.
Alt 4: received volume and receiving data rate 
Similar to alt.2, in this alternative, IAB-donor-CU can deduce whether the backaul link has suffered congested based on the received data volume and the data volume it has transmitted, or based on the receiving data rate of an IAB-node and the sending data rate of IAB-donor CU-UP. 

The disadvantage of this alternative is that the data rate and received volume is not stable enough and may changes frequently, so the feedback may not be too accurate. 
Alt 5: “do nothing” option, i.e. use current DDDS as it is. 

Current DDDS mechanism is used to report the transmission status of access link. Based on the legacy DDDS feedback, it cannot detect the backhaul link congestion/blockage.
In summary, except alt.5, all other 4 alternatives above are all in order to reflect the congestion status at the intermediate BH link. Based on the above analysis, among these 4 alternatives, we think the alt.1 is the best solution which is simple and provide additional information for precise flow control. 

Proposal 1: RAN3 agrees that the highest PDCP SN received from parent node is used for enhancement of IAB DL end-to-end flow control.
2.2 DL congestion control in CP
At last RAN3 meeting, it was agreed a congestion indication is needed from an IAB-node at the parent side of a congested backhaul link to the IAB-donor-CU-CP, but the information in this congestion indication is FFS.  

In the following, some other approaches are analyzed to handle congestion from control plane point of view.
a) Route switching/selection
With a DAG topology which supporting dual-connectivity for IAB node, route switching can be done dynamically to rebalance traffic load across different links according to the available capacity. As shown in Figure 1, if the link between IAB node 1 and IAB node 2 becomes congested or suffers from blockage. Since there exists an alternative path between the IAB-donor and IAB node 4, the congestion could be mitigated by diverting more traffic packets of UE’s served by IAB node 4 through the alternate 2nd path.

In addition, for a spanning tree topology, the congested IAB node can be switched by the network to use another parent node which has enough backhaul capacity.
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Figure 1. Example scenario of IAB network

b) Resource repartitioning

In addition, link congestion is often caused by a mismatch between the capacity of available air interface resources, and the amount of traffic should be transmitted via the link. Furthermore, in a multi-hop IAB network, DL/UL sub-frame configurations may be coordinated between different links and IAB nodes in order to avoid inter-link interference. Therefore, one way to address congestion at an IAB node or backhaul link is to repartition the air interface resource (e.g. between UL and DL) or to coordinate among different IAB nodes so that a node that is not suffering congestion vacates the use of some air-interface resource, which can then be used by another congested IAB node in its proximity, without causing excessive interference.
Observation 1: Several approaches may be employed to alleviate the impacts of IAB BH link congestion, including: allocation of additional air interface resources to the congested BH link, changing the routing of some traffic flows to alleviate the load of the congested link, etc.
Since the function of topology, route and resource management are all subjected to the IAB-donor-CU-CP. Therefore, the parent node of congested BH link (including the IAB node DU, and the IAB donor DU) can also report congestion status or link load of backhaul link to IAB-donor-CU-CP, and then IAB-donor-CU-CP can reallocate air interface resources to the congested BH link and/or change the routing of some traffic flows to avoid using the congested link.
Proposal 2: The parent node of congested BH link reports congestion status to IAB-donor-CU-CP per child link level.
In addition, some appropriate control plane messages (e.g. F1AP message) can be used to carry congestion status from DU part of congested IAB node to IAB-donor-CU-CP. In the legacy F1AP protocol, the gNB-DU can send a gNB-DU Overload Information IE in the GNB-DU STATUS INDICATION message to the gNB-CU, which indicates that the gNB-DU is overloaded or not. Then the gNB-CU shall apply overload reduction actions until being informed with a not-overloaded indication by a new GNB-DU STATUS INDICATION message. The detailed overload reduction policy is up to gNB-CU implementation. Therefore, GNB-DU STATUS INDICATION can be taken as a baseline to carry congestion status reporting from congested IAB node to IAB-donor-CU-CP, and some further enhancement, e.g. feedback of overload status per child link, can be conducted.
Proposal 3: The current GNB-DU STATUS INDICATION message can be taken as baseline for congestion status reporting from the IAB node/IAB-donor-DU to the IAB-donor-CU-CP, with enhancement of supporting per child link congestion status reporting.
A simple TP is prepared as Appendix to capture the specification impact of the CP based congestion report.
Proposal 4: RAN3 agrees the TP for TS 38.473 shown in Appendix.
3 Conclusion
This paper discusses DL E2E flow control mechanisms from user plane and control plane, and then we draw the following proposals:
Observation 1: Several approaches may be employed to alleviate the impacts of IAB BH link congestion, including: allocation of additional air interface resources to the congested BH link, changing the routing of some traffic flows to alleviate the load of the congested link, etc.

Proposal 1: RAN3 agrees that the highest PDCP SN received from parent node is used for enhancement of IAB DL end-to-end flow control.
Proposal 2: The parent node of congested BH link reports congestion status to IAB-donor-CU-CP per child link level.

Proposal 3: The current GNB-DU STATUS INDICATION message can be taken as baseline for congestion status reporting from the IAB node/IAB-donor-DU to the IAB-donor-CU-CP, with enhancement of supporting per child link congestion status reporting.
Proposal 4: RAN3 agrees the TP for TS 38.473 shown in Appendix.
Reference
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-------------------------------------------Change 1-------------------------------------------
8.2.7
gNB-DU Status Indication

8.2.7.1
General

The purpose of the gNB-DU Status Indication procedure is informing the gNB-CU that the gNB-DU is overloaded so that overload reduction actions can be applied. The procedure uses non-UE associated signalling.

8.2.7.2
Successful Operation
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Figure 8.2.7.2-1: gNB-DU Status Indication procedure

If the gNB-DU Overload Information IE in the GNB-DU STATUS INDICATION message indicates that the gNB-DU is overloaded, the gNB-CU shall apply overload reduction actions until informed, with a new GNB-DU STATUS INDICATION message, that the overload situation has ceased.

If the Per Link Overload Indication List IE is contained in the GNB-DU STATUS INDICATION message, the gNB-CU shall apply overload reduction actions when the Link Load Information IE included in the Per Link Overload Indication Item IE indicates the link indicated by the Link ID IE is overloaded. 
NOTE: The detailed overload reduction policy is up to gNB-CU implementation.
8.2.7.3
Abnormal Conditions

Void.

-------------------------------------------Change 2-------------------------------------------
9.2.1
Interface Management messages

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<

9.2.1.15
GNB-DU STATUS INDICATION

This message is sent by the gNB-DU to indicate to the gNB-CU its status of overload.

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
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-DU Overload Information
	M
	
	ENUMERATED (overloaded, not-overloaded)
	
	YES
	Reject

	Per Link Overload Indication List
	
	0..1
	
	List of the status of overload for each link.
	YES
	reject

	 >Per Link Overload Indication Item
	
	1..< maxnoofChildIABNodes>
	
	
	EACH
	reject

	  >>Link ID
	M
	
	9.3.1.111
	Indicates the link between IAB-DU or IAB donor-DU and a child node IAB-MT.
	-
	-

	  >>Link Load Information
	M
	
	ENUMERATED (overloaded, not-overloaded)
	
	-
	-


	Range bound
	Explanation

	maxnoofChildIABNodes
	Maximum number of child nodes served by an IAB-DU or IAB-donor-DU. Value is 1024.


-------------------------------------------Change 3-------------------------------------------
9.4.4
PDU Definitions

-- 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


Candidate-SpCell-Item,


Cause,


Cells-Failed-to-be-Activated-List-Item,

Cells-Status-Item,

Cells-to-be-Activated-List-Item,


Cells-to-be-Deactivated-List-Item, 

CellULConfigured,


CriticalityDiagnostics, 

C-RNTI,


CUtoDURRCInformation, 

DRB-Activity-Item,


DRBID,


DRBs-FailedToBeModified-Item,


DRBs-FailedToBeSetup-Item,


DRBs-FailedToBeSetupMod-Item,


DRB-Notify-Item,


DRBs-ModifiedConf-Item,


DRBs-Modified-Item,


DRBs-Required-ToBeModified-Item,


DRBs-Required-ToBeReleased-Item,


DRBs-Setup-Item,


DRBs-SetupMod-Item,


DRBs-ToBeModified-Item,


DRBs-ToBeReleased-Item,


DRBs-ToBeSetup-Item,


DRBs-ToBeSetupMod-Item,


DRXCycle,


DRXConfigurationIndicator,


DUtoCURRCInformation,


EUTRANQoS,


ExecuteDuplication,


FullConfiguration,


GNB-CU-UE-F1AP-ID,


GNB-DU-UE-F1AP-ID,


GNB-DU-ID,


GNB-DU-Served-Cells-Item,


GNB-DU-System-Information, 

GNB-CU-Name,


GNB-DU-Name,


InactivityMonitoringRequest,


InactivityMonitoringResponse,


LowerLayerPresenceStatusChange,


NotificationControl,


NRCGI,


NRPCI,

UEContextNotRetrievable,

Potential-SpCell-Item,


RAT-FrequencyPriorityInformation,

RequestedSRSTransmissionCharacteristics,

ResourceCoordinationTransferContainer,


RRCContainer,


RRCContainer-RRCSetupComplete,


RRCReconfigurationCompleteIndicator,


SCellIndex,


SCell-ToBeRemoved-Item,


SCell-ToBeSetup-Item,


SCell-ToBeSetupMod-Item,


SCell-FailedtoSetup-Item,


SCell-FailedtoSetupMod-Item, 

ServCellIndex,


Served-Cell-Information,


Served-Cells-To-Add-Item,


Served-Cells-To-Delete-Item,


Served-Cells-To-Modify-Item,

ServingCellMO,

SRBID,


SRBs-FailedToBeSetup-Item,


SRBs-FailedToBeSetupMod-Item,


SRBs-Required-ToBeReleased-Item,


SRBs-ToBeReleased-Item,


SRBs-ToBeSetup-Item,


SRBs-ToBeSetupMod-Item,


SRBs-Modified-Item,


SRBs-Setup-Item,


SRBs-SetupMod-Item,


TimeToWait,


TransactionID,


TransmissionActionIndicator,


UE-associatedLogicalF1-ConnectionItem,


DUtoCURRCContainer,


PagingCell-Item, 


SItype-List,

UEIdentityIndexValue,


GNB-CU-TNL-Association-Setup-Item,


GNB-CU-TNL-Association-Failed-To-Setup-Item,


GNB-CU-TNL-Association-To-Add-Item,


GNB-CU-TNL-Association-To-Remove-Item,


GNB-CU-TNL-Association-To-Update-Item,


MaskedIMEISV,


PagingDRX,


PagingPriority,


PagingIdentity,


Cells-to-be-Barred-Item,


PWSSystemInformation,


Broadcast-To-Be-Cancelled-Item,


Cells-Broadcast-Cancelled-Item,


NR-CGI-List-For-Restart-Item,


PWS-Failed-NR-CGI-Item,


RepetitionPeriod,


NumberofBroadcastRequest,


Cells-To-Be-Broadcast-Item,


Cells-Broadcast-Completed-Item,


Cancel-all-Warning-Messages-Indicator,


EUTRA-NR-CellResourceCoordinationReq-Container,


EUTRA-NR-CellResourceCoordinationReqAck-Container,

RequestType,


PLMN-Identity,


RLCFailureIndication, 


UplinkTxDirectCurrentListInformation,


SULAccessIndication,


Protected-EUTRA-Resources-Item,


GNB-DUConfigurationQuery,


BitRate,


RRC-Version,


GNBDUOverloadInformation,


RRCDeliveryStatusRequest,


NeedforGap,


RRCDeliveryStatus,


ResourceCoordinationTransferInformation,


Dedicated-SIDelivery-NeededUE-Item,


Associated-SCell-Item,


IgnoreResourceCoordinationContainer,


PagingOrigin,


UAC-Assistance-Info,

RANUEID,


GNB-DU-TNL-Association-To-Remove-Item,


NotificationInformation,


TraceActivation,


TraceID,


Neighbour-Cell-Information-Item,


SymbolAllocInSlot,


NumDLULSymbols,


AdditionalRRMPriorityIndex,


DUCURadioInformationType,


CUDURadioInformationType,


Transport-Layer-Address-Info,


BHChannels-ToBeSetup-Item,


BHChannels-Setup-Item,


BHChannels-FailedToBeSetup-Item,


BHChannels-ToBeModified-Item,


BHChannels-ToBeReleased-Item,


BHChannels-ToBeSetupMod-Item,


BHChannels-FailedToBeModified-Item,


BHChannels-FailedToBeSetupMod-Item,


BHChannels-Modified-Item,


BHChannels-SetupMod-Item,


BHChannels-Required-ToBeReleased-Item,


BAPAddress,


BAPPathID,


BAPRoutingID,


BH-Routing-Information-Added-List-Item,


BH-Routing-Information-Removed-List-Item,


Child-Nodes-List,


Child-Nodes-List-Item,


Child-Node-Cells-List,


Child-Node-Cells-List-Item,


Activated-Cells-to-be-Updated-List,


Activated-Cells-to-be-Updated-List-Item,


UL-BH-Non-UP-Traffic-Mapping,


IABTNLAddressesRequested,


IABIPv6RequestType,


IAB-TNL-Addresses-To-Remove-Item,


IABTNLAddress,


IAB-Allocated-TNL-Address-Item,


IABv4AddressesRequested,


TrafficMappingInfo,


UL-UP-TNL-Information-to-Update-List-Item,


UL-UP-TNL-Address-to-Update-List-Item,


DL-UP-TNL-Address-to-Update-List-Item,


NRV2XServicesAuthorized,


LTEV2XServicesAuthorized,


NRUESidelinkAggregateMaximumBitrate,


LTEUESidelinkAggregateMaximumBitrate,


SLDRBs-SetupMod-Item,


SLDRBs-ModifiedConf-Item,


SLDRBID,


SLDRBs-FailedToBeModified-Item,


SLDRBs-FailedToBeSetup-Item,


SLDRBs-FailedToBeSetupMod-Item,


SLDRBs-Modified-Item,


SLDRBs-Required-ToBeModified-Item,


SLDRBs-Required-ToBeReleased-Item,


SLDRBs-Setup-Item,


SLDRBs-ToBeModified-Item,


SLDRBs-ToBeReleased-Item,


SLDRBs-ToBeSetup-Item,


SLDRBs-ToBeSetupMod-Item,


GNBCUMeasurementID,


GNBDUMeasurementID,


RegistrationRequest,


ReportCharacteristics,


CellToReportList,


HardwareLoadIndicator,


CellMeasurementResultList,


ReportingPeriodicity,


TNLCapacityIndicator,


RACHReportInformationList,


RLFReportInformationList,


ReportingRequestType,


TimeReferenceInformation,


ConditionalInterDUMobilityInformation,


ConditionalIntraDUMobilityInformation,


TargetCellList,


MDTPLMNList,


PrivacyIndicator,


TransportLayerAddress,


URI-address,


NID,


PosAssistance-Information,


PosBroadcast,


PositioningBroadcastCells,


RoutingID,


PosAssistanceInformationFailureList,


PosMeasurementQuantities,


PosMeasurementResultList,


PosReportCharacteristics,


TRPInformationTypeItem,


TRPInformationItem,


LMF-MeasurementID,


RAN-MeasurementID,


SRSResourceSetID,


SRSSpatialRelation,


SRSResourceTrigger,

SRSConfiguration,


TRPList,


E-CID-MeasurementQuantities,


MeasurementPeriodicity,


E-CID-MeasurementResult,


Cell-Portion-ID,


LMF-UE-MeasurementID,


RAN-UE-MeasurementID,


SFNInitialisationTime,


SystemFrameNumber,


SlotNumber,


AbortTransmission,


TRP-MeasurementRequestList,


MeasurementBeamInfoRequest,


E-CID-ReportCharacteristics,


Extended-GNB-CU-Name,


Extended-GNB-DU-Name,


F1CTransferPath
FROM F1AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerPair{},


ProtocolIE-SingleContainer{},


F1AP-PRIVATE-IES,


F1AP-PROTOCOL-EXTENSION,


F1AP-PROTOCOL-IES,


F1AP-PROTOCOL-IES-PAIR

FROM F1AP-Containers


id-Candidate-SpCell-Item,


id-Candidate-SpCell-List,


id-Cause,


id-Cancel-all-Warning-Messages-Indicator,


id-Cells-Failed-to-be-Activated-List,


id-Cells-Failed-to-be-Activated-List-Item, 


id-Cells-Status-Item,


id-Cells-Status-List,

id-Cells-to-be-Activated-List,


id-Cells-to-be-Activated-List-Item,


id-Cells-to-be-Deactivated-List,


id-Cells-to-be-Deactivated-List-Item,


id-ConfirmedUEID,


id-CriticalityDiagnostics,


id-C-RNTI,


id-CUtoDURRCInformation,


id-DRB-Activity-Item,


id-DRB-Activity-List,


id-DRBs-FailedToBeModified-Item,


id-DRBs-FailedToBeModified-List,


id-DRBs-FailedToBeSetup-Item,


id-DRBs-FailedToBeSetup-List,


id-DRBs-FailedToBeSetupMod-Item,


id-DRBs-FailedToBeSetupMod-List,


id-DRBs-ModifiedConf-Item,


id-DRBs-ModifiedConf-List,


id-DRBs-Modified-Item,


id-DRBs-Modified-List,


id-DRB-Notify-Item,


id-DRB-Notify-List,


id-DRBs-Required-ToBeModified-Item,


id-DRBs-Required-ToBeModified-List,


id-DRBs-Required-ToBeReleased-Item,


id-DRBs-Required-ToBeReleased-List,


id-DRBs-Setup-Item,


id-DRBs-Setup-List,


id-DRBs-SetupMod-Item,


id-DRBs-SetupMod-List,


id-DRBs-ToBeModified-Item,


id-DRBs-ToBeModified-List,


id-DRBs-ToBeReleased-Item,


id-DRBs-ToBeReleased-List,


id-DRBs-ToBeSetup-Item,


id-DRBs-ToBeSetup-List,


id-DRBs-ToBeSetupMod-Item,


id-DRBs-ToBeSetupMod-List,


id-DRXCycle,


id-DUtoCURRCInformation,


id-ExecuteDuplication,


id-FullConfiguration,


id-gNB-CU-UE-F1AP-ID,


id-gNB-DU-UE-F1AP-ID,


id-gNB-DU-ID,


id-GNB-DU-Served-Cells-Item,


id-gNB-DU-Served-Cells-List, 

id-gNB-CU-Name,


id-gNB-DU-Name,

id-Extended-GNB-CU-Name,


id-Extended-GNB-DU-Name,

id-InactivityMonitoringRequest,


id-InactivityMonitoringResponse,

id-new-gNB-CU-UE-F1AP-ID,


id-new-gNB-DU-UE-F1AP-ID,

id-oldgNB-DU-UE-F1AP-ID,


id-PerLinkOverloadIndicationList,


id-PerLinkOverloadIndication-Item,

id-PLMNAssistanceInfoForNetShar,

id-Potential-SpCell-Item,


id-Potential-SpCell-List,


id-RAT-FrequencyPriorityInformation, 


id-RedirectedRRCmessage,

id-ResetType,

id-RequestedSRSTransmissionCharacteristics,

id-ResourceCoordinationTransferContainer,


id-RRCContainer,


id-RRCContainer-RRCSetupComplete,


id-RRCReconfigurationCompleteIndicator,


id-SCell-FailedtoSetup-List,


id-SCell-FailedtoSetup-Item,


id-SCell-FailedtoSetupMod-List,


id-SCell-FailedtoSetupMod-Item,


id-SCell-ToBeRemoved-Item,


id-SCell-ToBeRemoved-List,


id-SCell-ToBeSetup-Item,


id-SCell-ToBeSetup-List,


id-SCell-ToBeSetupMod-Item,


id-SCell-ToBeSetupMod-List,

id-SelectedPLMNID,

id-Served-Cells-To-Add-Item,


id-Served-Cells-To-Add-List,


id-Served-Cells-To-Delete-Item,


id-Served-Cells-To-Delete-List,


id-Served-Cells-To-Modify-Item,


id-Served-Cells-To-Modify-List,


id-ServCellIndex,

id-ServingCellMO,

id-SpCell-ID,


id-SpCellULConfigured,


id-SRBID,


id-SRBs-FailedToBeSetup-Item,


id-SRBs-FailedToBeSetup-List,


id-SRBs-FailedToBeSetupMod-Item,


id-SRBs-FailedToBeSetupMod-List,


id-SRBs-Required-ToBeReleased-Item,


id-SRBs-Required-ToBeReleased-List,


id-SRBs-ToBeReleased-Item,


id-SRBs-ToBeReleased-List, 


id-SRBs-ToBeSetup-Item,


id-SRBs-ToBeSetup-List,


id-SRBs-ToBeSetupMod-Item,


id-SRBs-ToBeSetupMod-List,


id-SRBs-Modified-Item,


id-SRBs-Modified-List,


id-SRBs-Setup-Item,


id-SRBs-Setup-List,


id-SRBs-SetupMod-Item,


id-SRBs-SetupMod-List,


id-TimeToWait,


id-TransactionID,


id-TransmissionActionIndicator, 


id-UEContextNotRetrievable,

id-UE-associatedLogicalF1-ConnectionItem,


id-UE-associatedLogicalF1-ConnectionListResAck,


id-DUtoCURRCContainer,


id-NRCGI,


id-PagingCell-Item,


id-PagingCell-List,


id-PagingDRX,


id-PagingPriority,


id-SItype-List,


id-UEIdentityIndexValue,


id-GNB-CU-TNL-Association-Setup-List,


id-GNB-CU-TNL-Association-Setup-Item,


id-GNB-CU-TNL-Association-Failed-To-Setup-List,


id-GNB-CU-TNL-Association-Failed-To-Setup-Item,


id-GNB-CU-TNL-Association-To-Add-Item,


id-GNB-CU-TNL-Association-To-Add-List,


id-GNB-CU-TNL-Association-To-Remove-Item,


id-GNB-CU-TNL-Association-To-Remove-List,


id-GNB-CU-TNL-Association-To-Update-Item,


id-GNB-CU-TNL-Association-To-Update-List,


id-MaskedIMEISV,


id-PagingIdentity,


id-Cells-to-be-Barred-List,


id-Cells-to-be-Barred-Item,


id-PWSSystemInformation,


id-RepetitionPeriod,


id-NumberofBroadcastRequest,


id-Cells-To-Be-Broadcast-List,


id-Cells-To-Be-Broadcast-Item,


id-Cells-Broadcast-Completed-List,


id-Cells-Broadcast-Completed-Item,


id-Broadcast-To-Be-Cancelled-List,


id-Broadcast-To-Be-Cancelled-Item,


id-Cells-Broadcast-Cancelled-List,


id-Cells-Broadcast-Cancelled-Item,


id-NR-CGI-List-For-Restart-List,


id-NR-CGI-List-For-Restart-Item,


id-PWS-Failed-NR-CGI-List,


id-PWS-Failed-NR-CGI-Item,


id-EUTRA-NR-CellResourceCoordinationReq-Container,


id-EUTRA-NR-CellResourceCoordinationReqAck-Container,


id-Protected-EUTRA-Resources-List,


id-RequestType,


id-ServingPLMN,

id-DRXConfigurationIndicator,


id-RLCFailureIndication,


id-UplinkTxDirectCurrentListInformation,


id-SULAccessIndication,


id-Protected-EUTRA-Resources-Item,


id-GNB-DUConfigurationQuery,


id-GNB-DU-UE-AMBR-UL,


id-GNB-CU-RRC-Version,


id-GNB-DU-RRC-Version,


id-GNBDUOverloadInformation,


id-NeedforGap,

id-RRCDeliveryStatusRequest,


id-RRCDeliveryStatus,


id-Dedicated-SIDelivery-NeededUE-List,


id-Dedicated-SIDelivery-NeededUE-Item,


id-ResourceCoordinationTransferInformation,


id-Associated-SCell-List,


id-Associated-SCell-Item,


id-IgnoreResourceCoordinationContainer,


id-UAC-Assistance-Info,

id-RANUEID,


id-PagingOrigin,


id-GNB-DU-TNL-Association-To-Remove-Item,


id-GNB-DU-TNL-Association-To-Remove-List,


id-NotificationInformation,


id-TraceActivation,


id-TraceID,


id-Neighbour-Cell-Information-List,


id-Neighbour-Cell-Information-Item,


id-SymbolAllocInSlot,


id-NumDLULSymbols,


id-AdditionalRRMPriorityIndex,


id-DUCURadioInformationType,


id-CUDURadioInformationType,


id-LowerLayerPresenceStatusChange,


id-Transport-Layer-Address-Info,


id-BHChannels-ToBeSetup-List,


id-BHChannels-ToBeSetup-Item,


id-BHChannels-Setup-List,


id-BHChannels-Setup-Item,


id-BHChannels-ToBeModified-Item,


id-BHChannels-ToBeModified-List,


id-BHChannels-ToBeReleased-Item,


id-BHChannels-ToBeReleased-List,


id-BHChannels-ToBeSetupMod-Item,


id-BHChannels-ToBeSetupMod-List,


id-BHChannels-FailedToBeSetup-Item,


id-BHChannels-FailedToBeSetup-List,


id-BHChannels-FailedToBeModified-Item,


id-BHChannels-FailedToBeModified-List,


id-BHChannels-FailedToBeSetupMod-Item,


id-BHChannels-FailedToBeSetupMod-List,


id-BHChannels-Modified-Item,


id-BHChannels-Modified-List,


id-BHChannels-SetupMod-Item,


id-BHChannels-SetupMod-List,


id-BHChannels-Required-ToBeReleased-Item,


id-BHChannels-Required-ToBeReleased-List,


id-BAPAddress,


id-ConfiguredBAPAddress,


id-BH-Routing-Information-Added-List,


id-BH-Routing-Information-Added-List-Item,


id-BH-Routing-Information-Removed-List,


id-BH-Routing-Information-Removed-List-Item,


id-UL-BH-Non-UP-Traffic-Mapping,


id-Child-Nodes-List,


id-Activated-Cells-to-be-Updated-List, 


id-IABIPv6RequestType,


id-IAB-TNL-Addresses-To-Remove-List,


id-IAB-TNL-Addresses-To-Remove-Item,


id-IAB-Allocated-TNL-Address-List,


id-IAB-Allocated-TNL-Address-Item,


id-IABv4AddressesRequested,


id-TrafficMappingInformation,


id-UL-UP-TNL-Information-to-Update-List,


id-UL-UP-TNL-Information-to-Update-List-Item,


id-UL-UP-TNL-Address-to-Update-List,


id-UL-UP-TNL-Address-to-Update-List-Item,


id-DL-UP-TNL-Address-to-Update-List,


id-DL-UP-TNL-Address-to-Update-List-Item,


id-NRV2XServicesAuthorized,


id-LTEV2XServicesAuthorized,


id-NRUESidelinkAggregateMaximumBitrate,


id-LTEUESidelinkAggregateMaximumBitrate,


id-PC5LinkAMBR,


id-SLDRBs-FailedToBeModified-Item,


id-SLDRBs-FailedToBeModified-List,


id-SLDRBs-FailedToBeSetup-Item,


id-SLDRBs-FailedToBeSetup-List,


id-SLDRBs-Modified-Item,


id-SLDRBs-Modified-List,


id-SLDRBs-Required-ToBeModified-Item,


id-SLDRBs-Required-ToBeModified-List,


id-SLDRBs-Required-ToBeReleased-Item,


id-SLDRBs-Required-ToBeReleased-List,


id-SLDRBs-Setup-Item,


id-SLDRBs-Setup-List,


id-SLDRBs-ToBeModified-Item,


id-SLDRBs-ToBeModified-List,


id-SLDRBs-ToBeReleased-Item,


id-SLDRBs-ToBeReleased-List,


id-SLDRBs-ToBeSetup-Item,


id-SLDRBs-ToBeSetup-List,


id-SLDRBs-ToBeSetupMod-Item,


id-SLDRBs-ToBeSetupMod-List,


id-SLDRBs-SetupMod-List,


id-SLDRBs-FailedToBeSetupMod-List,


id-SLDRBs-SetupMod-Item,


id-SLDRBs-FailedToBeSetupMod-Item,


id-SLDRBs-ModifiedConf-List,


id-SLDRBs-ModifiedConf-Item,


id-gNBCUMeasurementID,


id-gNBDUMeasurementID,


id-RegistrationRequest,


id-ReportCharacteristics,


id-CellToReportList,


id-CellMeasurementResultList,


id-HardwareLoadIndicator,


id-ReportingPeriodicity, 


id-TNLCapacityIndicator, 


id-RACHReportInformationList,


id-RLFReportInformationList,


id-ReportingRequestType,


id-TimeReferenceInformation,


id-ConditionalInterDUMobilityInformation,


id-ConditionalIntraDUMobilityInformation,


id-targetCellsToCancel,


id-requestedTargetCellGlobalID,


id-TraceCollectionEntityIPAddress,


id-ManagementBasedMDTPLMNList,


id-PrivacyIndicator,


id-TraceCollectionEntityURI,


id-ServingNID,

id-PosAssistance-Information,


id-PosBroadcast,


id-PositioningBroadcastCells,


id-RoutingID,


id-PosAssistanceInformationFailureList,


id-PosMeasurementQuantities,


id-PosMeasurementResultList,


id-PosMeasurementPeriodicity,

id-PosReportCharacteristics,


id-TRPInformationTypeListTRPReq,


id-TRPInformationTypeItem,


id-TRPInformationListTRPResp,


id-TRPInformationItem,

id-LMF-MeasurementID,

id-RAN-MeasurementID,

id-SRSType,


id-ActivationTime,


id-AbortTransmission,


id-SRSConfiguration,


id-TRPList,


id-E-CID-MeasurementQuantities,

id-E-CID-MeasurementPeriodicity,


id-E-CID-MeasurementResult,


id-Cell-Portion-ID,


id-LMF-UE-MeasurementID,

id-RAN-UE-MeasurementID,


id-SFNInitialisationTime,


id-SystemFrameNumber,


id-SlotNumber,


id-TRP-MeasurementRequestList,


id-MeasurementBeamInfoRequest,

id-E-CID-ReportCharacteristics,

id-F1CTransferPath,

maxCellingNBDU,


maxnoofCandidateSpCells,


maxnoofDRBs,


maxnoofErrors,


maxnoofIndividualF1ConnectionsToReset,


maxnoofPotentialSpCells,

maxnoofSCells,


maxnoofSRBs,


maxnoofPagingCells,


maxnoofTNLAssociations,


maxCellineNB,


maxnoofUEIDs,


maxnoofBHRLCChannels,


maxnoofRoutingEntries,


maxnoofChildIABNodes,


maxnoofServedCellsIAB,


maxnoofTLAsIAB,


maxnoofULUPTNLInformationforIAB,


maxnoofUPTNLAddresses,


maxnoofSLDRBs,


maxnoofTRPInfoTypes,


maxnoofTRPs

FROM F1AP-Constants;

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<

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

--

-- gNB-DU STATUS INDICATION ELEMENTARY PROCEDURE

--

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

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

--

-- gNB-DU Status Indication

--

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

GNBDUStatusIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { {GNBDUStatusIndicationIEs} },


...

}

GNBDUStatusIndicationIEs F1AP-PROTOCOL-IES ::= { 


{ ID id-TransactionID




CRITICALITY reject
TYPE TransactionID




PRESENCE mandatory
}|


{ ID id-GNBDUOverloadInformation

CRITICALITY reject
TYPE GNBDUOverloadInformation

PRESENCE mandatory
}|

{ ID id-PerLinkOverloadIndicationList   CRITICALITY reject  TYPE PerlinkOverloadIndicationList PRESENCE optional},


...

}

PerlinkOverloadIndicationList ::= SEQUENCE (SIZE(1..maxnoofChildIABNodes)) OF ProtocolIE-SingleContainer {{ PerLinkOverloadIndication-ItemIEs}}

PerLinkOverloadIndication-ItemIEs F1AP-PROTOCOL-IES ::= {

{ ID id-PerLinkOverloadIndication-Item criticality reject  TYPE PerLinkOverloadIndication-Item PRESENCE mandatory},

...

}

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<

9.4.5
Information Element Definitions

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<

-- L

L139Info ::= SEQUENCE {


msg1SCS





ENUMERATED {scs15, scs30, scs60, scs120, ...},


rootSequenceIndex


INTEGER (0..137)







OPTIONAL,


iE-Extension



ProtocolExtensionContainer { {L139Info-ExtIEs} } 

OPTIONAL,


...

}

L139Info-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

L839Info ::= SEQUENCE {


rootSequenceIndex


INTEGER (0..837),


restrictedSetConfig


ENUMERATED {unrestrictedSet, restrictedSetTypeA,












restrictedSetTypeB, ...},


iE-Extension

ProtocolExtensionContainer { {L839Info-ExtIEs} } 

OPTIONAL,


...

}

L839Info-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

LCID ::= INTEGER (1..32, ...)

LCS-to-GCS-TranslationAoA::= SEQUENCE {


alpha



INTEGER (0..3599),


beta



INTEGER (0..3599),


gamma



INTEGER (0..3599),


iE-Extensions

ProtocolExtensionContainer { { LCS-to-GCS-TranslationAoA-ExtIEs} } OPTIONAL,


...

}

LCS-to-GCS-TranslationAoA-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {

...

}

LCStoGCSTranslationList ::= SEQUENCE (SIZE (1.. maxnooflcs-gcs-translation)) OF LCStoGCSTranslation

LCStoGCSTranslation ::= SEQUENCE {


alpha


INTEGER (0..359),


alpha-fine

INTEGER (0..9)

OPTIONAL,


beta


INTEGER (0..359),


beta-fine

INTEGER (0..9)

OPTIONAL,


gamma


INTEGER (0..359),


gamma-fine

INTEGER (0..9)

OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { {LCStoGCSTranslation-ExtIEs} } OPTIONAL

}

LCStoGCSTranslation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

LinkLoadInformation ::= ENUMERATED {overloaded, not-overloaded}
LMF-MeasurementID ::= INTEGER (1.. 65536, ...)

LMF-UE-MeasurementID ::= INTEGER (1.. 256, ...)

LocationUncertainty ::= SEQUENCE {

horizontalUncertainty

INTEGER (0..255),


horizontalConfidence

INTEGER (0..100),


verticalUncertainty


INTEGER (0..255),


verticalConfidence


INTEGER (0..100),


iE-Extensions



ProtocolExtensionContainer { { LocationUncertainty-ExtIEs} } OPTIONAL
}

LocationUncertainty-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {

...

}

LongDRXCycleLength ::= 
ENUMERATED

{ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2048, ms2560, ms5120, ms10240, ...}

LowerLayerPresenceStatusChange ::= ENUMERATED {


suspend-lower-layers,


resume-lower-layers,


...

}

LTEUESidelinkAggregateMaximumBitrate ::= SEQUENCE {


uELTESidelinkAggregateMaximumBitrate

BitRate,


iE-Extensions




ProtocolExtensionContainer { {LTEUESidelinkAggregateMaximumBitrate-ExtIEs} } OPTIONAL

}

LTEUESidelinkAggregateMaximumBitrate-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

LTEV2XServicesAuthorized ::= SEQUENCE {


vehicleUE


VehicleUE













OPTIONAL,


pedestrianUE 

PedestrianUE












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {LTEV2XServicesAuthorized-ExtIEs} }

OPTIONAL

}

LTEV2XServicesAuthorized-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
-- P

PacketDelayBudget ::= INTEGER (0..1023, ...) 

PacketErrorRate ::= SEQUENCE {


pER-Scalar


PER-Scalar,


pER-Exponent

PER-Exponent,


iE-Extensions

ProtocolExtensionContainer { {PacketErrorRate-ExtIEs} }
OPTIONAL,


...

}

PacketErrorRate-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

PER-Scalar ::= INTEGER (0..9, ...)

PER-Exponent ::= INTEGER (0..9, ...)

PagingCell-Item ::= SEQUENCE {


nRCGI

NRCGI
,


iE-Extensions
ProtocolExtensionContainer { { PagingCell-ItemExtIEs } }
OPTIONAL

}

PagingCell-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

PagingDRX ::= ENUMERATED {


v32,


v64,


v128,


v256,


...

}

PagingIdentity ::=
CHOICE {


rANUEPagingIdentity
RANUEPagingIdentity,


cNUEPagingIdentity
CNUEPagingIdentity, 


choice-extension


ProtocolIE-SingleContainer { { PagingIdentity-ExtIEs } }

}

PagingIdentity-ExtIEs F1AP-PROTOCOL-IES::= {


...

}

PagingOrigin ::= ENUMERATED { non-3gpp,
...}

PagingPriority ::= ENUMERATED { priolevel1, priolevel2, priolevel3, priolevel4, priolevel5, priolevel6, priolevel7, priolevel8,...} 
RelativePathDelay ::= CHOICE {


k0




INTEGER (0..16351),


k1




INTEGER (0..8176),


k2




INTEGER (0..4088),


k3




INTEGER (0..2044),


k4




INTEGER (0..1022),


k5




INTEGER (0..511),
 


choice-extension


ProtocolIE-SingleContainer { { RelativePathDelay-ExtIEs } }

}

RelativePathDelay-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}
PathlossReferenceInfo ::= SEQUENCE {


pathlossReferenceSignal


PathlossReferenceSignal,


iE-Extensions




ProtocolExtensionContainer { {PathlossReferenceInfo-ExtIEs} }
OPTIONAL

}

PathlossReferenceInfo-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

PathlossReferenceSignal ::= CHOICE { 


sSB









SSB,


dL-PRS








DL-PRS,


choice-extension





ProtocolIE-SingleContainer {{PathlossReferenceSignal-ExtIEs }}

}

PathlossReferenceSignal-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

PC5QoSFlowIdentifier ::= INTEGER (1..2048) 

PC5-QoS-Characteristics ::= CHOICE {


non-Dynamic-PQI



NonDynamicPQIDescriptor,


dynamic-PQI




DynamicPQIDescriptor, 


choice-extension


ProtocolIE-SingleContainer { { PC5-QoS-Characteristics-ExtIEs } }

}

PC5-QoS-Characteristics-ExtIEs F1AP-PROTOCOL-IES ::= {


...

}

PC5QoSParameters
::= SEQUENCE {

    pC5-QoS-Characteristics



PC5-QoS-Characteristics,


pC5-QoS-Flow-Bit-Rates



PC5FlowBitRates



OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { PC5QoSParameters-ExtIEs } }
OPTIONAL,


...

}

PC5QoSParameters-ExtIEs
F1AP-PROTOCOL-EXTENSION ::= {


...

}

PC5FlowBitRates ::= SEQUENCE {


guaranteedFlowBitRate

BitRate,


maximumFlowBitRate


BitRate,


iE-Extensions



ProtocolExtensionContainer { { PC5FlowBitRates-ExtIEs } }
OPTIONAL,


...

}

PC5FlowBitRates-ExtIEs
F1AP-PROTOCOL-EXTENSION ::= {


...

}

PDCCH-BlindDetectionSCG ::= OCTET STRING

PDCP-SN ::= INTEGER (0..4095)

PDCPSNLength
::= ENUMERATED { twelve-bits,eighteen-bits,...}

PDUSessionID ::= INTEGER (0..255)

ReportingPeriodicityValue ::= INTEGER (0..512, ...)

PerLinkOverloadIndication-Item ::= SEQUENCE {


LinkID



BAPAddress,


linkLoadInformation

LinkLoadInformation,

iE-Extensions   ProtocolExtensionContainer {{ PerLinkOverloadIndication-ItemExtIEs }}  OPTIONAL,

    ...

}

PerLinkOverloadIndication-ItemExtIEs F1AP-PROTOCOL-EXTENSION ::= {

    ...

}
Periodicity ::= INTEGER (0..640000, ...) 

PeriodicitySRS ::= ENUMERATED { ms0p125, ms0p25, ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms4, ms5, ms8, ms10, ms16, ms20, ms32, ms40, ms64, ms80, ms160, ms320, ms640, ms1280, ms2560, ms5120, ms10240, ...}

PeriodicityList ::= SEQUENCE (SIZE(1.. maxnoSRS-ResourcePerSet)) OF PeriodicityList-Item

PeriodicityList-Item ::= SEQUENCE {


periodicitySRS



PeriodicitySRS,


iE-Extensions



ProtocolExtensionContainer { { PeriodicityList-ItemExtIEs} } OPTIONAL

}

PeriodicityList-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<

9.4.7
Constant Definitions

-- ASN1START 

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

--

-- Constant definitions

--

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

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM F1AP-CommonDataTypes;

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

--

-- Elementary Procedures

--

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

id-Reset








ProcedureCode ::= 0

id-F1Setup








ProcedureCode ::= 1

id-ErrorIndication






ProcedureCode ::= 2

id-gNBDUConfigurationUpdate




ProcedureCode ::= 3

id-gNBCUConfigurationUpdate




ProcedureCode ::= 4

id-UEContextSetup






ProcedureCode ::= 5

id-UEContextRelease






ProcedureCode ::= 6

id-UEContextModification




ProcedureCode ::= 7

id-UEContextModificationRequired


ProcedureCode ::= 8

id-UEMobilityCommand





ProcedureCode ::= 9

id-UEContextReleaseRequest




ProcedureCode ::= 10

id-InitialULRRCMessageTransfer



ProcedureCode ::= 11

id-DLRRCMessageTransfer





ProcedureCode ::= 12

id-ULRRCMessageTransfer





ProcedureCode ::= 13

id-privateMessage






ProcedureCode ::= 14

id-UEInactivityNotification




ProcedureCode ::= 15

id-GNBDUResourceCoordination



ProcedureCode ::= 16
id-SystemInformationDeliveryCommand


ProcedureCode ::= 17

id-Paging








ProcedureCode ::= 18

id-Notify








ProcedureCode ::= 19

id-WriteReplaceWarning





ProcedureCode ::= 20

id-PWSCancel







ProcedureCode ::= 21

id-PWSRestartIndication





ProcedureCode ::= 22

id-PWSFailureIndication





ProcedureCode ::= 23

id-GNBDUStatusIndication 




ProcedureCode ::= 24
id-RRCDeliveryReport

 



ProcedureCode ::= 25

id-F1Removal







ProcedureCode ::= 26

id-NetworkAccessRateReduction



ProcedureCode ::= 27

id-TraceStart







ProcedureCode ::= 28

id-DeactivateTrace






ProcedureCode ::= 29

id-DUCURadioInformationTransfer



ProcedureCode ::= 30

id-CUDURadioInformationTransfer



ProcedureCode ::= 31

id-BAPMappingConfiguration




ProcedureCode ::= 32

id-GNBDUResourceConfiguration



ProcedureCode ::= 33

id-IABTNLAddressAllocation




ProcedureCode ::= 34

id-IABUPConfigurationUpdate




ProcedureCode ::= 35

id-resourceStatusReportingInitiation

ProcedureCode ::= 36

id-resourceStatusReporting




ProcedureCode ::= 37

id-accessAndMobilityIndication



ProcedureCode ::= 38

id-accessSuccess






ProcedureCode ::= 39

id-cellTrafficTrace 





ProcedureCode ::= 40 

id-PositioningMeasurementExchange


ProcedureCode ::= 41

id-PositioningAssistanceInformationControl
ProcedureCode ::= 42

id-PositioningAssistanceInformationFeedback
ProcedureCode ::= 43

id-PositioningMeasurementReport



ProcedureCode ::= 44

id-PositioningMeasurementAbort



ProcedureCode ::= 45

id-PositioningMeasurementFailureIndication
ProcedureCode ::= 46

id-PositioningMeasurementUpdate



ProcedureCode ::= 47

id-TRPInformationExchange




ProcedureCode ::= 48
id-PositioningInformationExchange


ProcedureCode ::= 49

id-PositioningActivation




ProcedureCode ::= 50

id-PositioningDeactivation




ProcedureCode ::= 51
id-E-CIDMeasurementInitiation



ProcedureCode ::= 52

id-E-CIDMeasurementFailureIndication

ProcedureCode ::= 53

id-E-CIDMeasurementReport




ProcedureCode ::= 54

id-E-CIDMeasurementTermination



ProcedureCode ::= 55

id-PositioningInformationUpdate



ProcedureCode ::= 56

id-ReferenceTimeInformationReport


ProcedureCode ::= 57

id-ReferenceTimeInformationReportingControl
ProcedureCode ::= 58

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

--

-- Extension constants

--

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

maxPrivateIEs






INTEGER ::= 65535

maxProtocolExtensions




INTEGER ::= 65535

maxProtocolIEs






INTEGER ::= 65535

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

--

-- Lists

--

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

maxNRARFCN







INTEGER ::= 3279165
maxnoofErrors






INTEGER ::= 256

maxnoofIndividualF1ConnectionsToReset
INTEGER ::= 65536
maxCellingNBDU






INTEGER ::= 512

maxnoofSCells






INTEGER ::= 32
maxnoofSRBs







INTEGER ::= 8

maxnoofDRBs







INTEGER ::= 64

maxnoofULUPTNLInformation



INTEGER ::= 2

maxnoofDLUPTNLInformation



INTEGER ::= 2

maxnoofBPLMNs






INTEGER ::= 6
maxnoofCandidateSpCells




INTEGER ::= 64

maxnoofPotentialSpCells




INTEGER ::= 64

maxnoofNrCellBands





INTEGER ::= 32

maxnoofSIBTypes






INTEGER ::= 32

maxnoofSITypes






INTEGER ::= 32
maxnoofPagingCells





INTEGER ::= 512

maxnoofTNLAssociations




INTEGER ::= 32

maxnoofQoSFlows






INTEGER ::= 64

maxnoofSliceItems





INTEGER ::= 1024

maxCellineNB






INTEGER ::= 256

maxnoofExtendedBPLMNs




INTEGER ::= 6

maxnoofUEIDs






INTEGER ::= 65536

maxnoofBPLMNsNR






INTEGER ::= 12

maxnoofUACPLMNs






INTEGER ::= 12

maxnoofUACperPLMN





INTEGER ::= 64

maxnoofAdditionalSIBs




INTEGER ::= 63

maxnoofslots






INTEGER ::= 5120
maxnoofTLAs







INTEGER ::=
16

maxnoofGTPTLAs






INTEGER ::=
16

maxnoofBHRLCChannels




INTEGER ::= 65536

maxnoofRoutingEntries




INTEGER ::= 1024

maxnoofIABSTCInfo





INTEGER ::= 45

maxnoofSymbols






INTEGER ::= 14

maxnoofServingCells





INTEGER ::= 32

maxnoofDUFSlots






INTEGER ::= 320

maxnoofHSNASlots





INTEGER ::= 5120

maxnoofServedCellsIAB




INTEGER ::= 512 

maxnoofChildIABNodes




INTEGER ::= 1024

maxnoofNonUPTrafficMappings



INTEGER ::= 32

maxnoofTLAsIAB






INTEGER ::= 1024

maxnoofMappingEntries




INTEGER ::= 67108864

maxnoofDSInfo






INTEGER ::= 64

maxnoofEgressLinks





INTEGER ::= 2

maxnoofULUPTNLInformationforIAB


INTEGER ::= 32678

maxnoofUPTNLAddresses




INTEGER ::= 8

maxnoofSLDRBs






INTEGER ::= 512

maxnoofQoSParaSets





INTEGER ::= 8

maxnoofPC5QoSFlows





INTEGER ::= 2048

maxnoofSSBAreas






INTEGER ::=
64

maxnoofPhysicalResourceBlocks


INTEGER ::= 275

maxnoofPhysicalResourceBlocks-1


INTEGER ::= 274

maxnoofPRACHconfigs





INTEGER ::= 16

maxnoofRACHReports





INTEGER ::= 64

maxnoofRLFReports





INTEGER ::= 64

maxnoofAdditionalPDCPDuplicationTNL

INTEGER ::=
2

maxnoofRLCDuplicationState



INTEGER ::=
3

maxnoofCHOcells






INTEGER ::= 8

maxnoofMDTPLMNs






INTEGER ::=
16

maxnoofCAGsupported





INTEGER ::= 12

maxnoofNIDsupported





INTEGER ::= 12

maxnoofNRSCSs






INTEGER ::= 5

maxnoofExtSliceItems




INTEGER ::= 65535 

maxnoofPosMeas






INTEGER ::=
16384

maxnoofTRPInfoTypes





INTEGER ::=
64 

maxnoofTRPs







INTEGER ::=
65535 

maxnoofSRSTriggerStates




INTEGER ::= 3

maxnoofSpatialRelations




INTEGER ::= 64

maxnoBcastCell






INTEGER ::= 16384

maxnoofAngleInfo





INTEGER ::= 65535
maxnooflcs-gcs-translation



INTEGER ::= 3

maxnoofPath







INTEGER ::= 2

maxnoofMeasE-CID





INTEGER ::= 64

maxnoofSSBs







INTEGER ::= 255

maxnoSRS-ResourceSets




INTEGER ::= 16

maxnoSRS-ResourcePerSet




INTEGER ::= 16

maxnoSRS-Carriers





INTEGER ::= 32

maxnoSCSs







INTEGER ::= 5

maxnoSRS-Resources





INTEGER ::= 64

maxnoSRS-PosResources




INTEGER ::= 64

maxnoSRS-PosResourceSets



INTEGER ::= 16

maxnoSRS-PosResourcePerSet



INTEGER ::= 16

maxnoofPRS-ResourceSets




INTEGER ::= 2

maxnoofPRS-ResourcesPerSet



INTEGER ::= 64

maxNoOfMeasTRPs
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id-AvailableSNPN-ID-List






ProtocolIE-ID ::= 386

id-SIB10-message








ProtocolIE-ID ::= 387

id-DLCarrierList








ProtocolIE-ID ::= 389


id-ExtendedTAISliceSupportList




ProtocolIE-ID ::= 390 

id-RequestedSRSTransmissionCharacteristics


ProtocolIE-ID ::= 391

id-PosAssistance-Information





ProtocolIE-ID ::= 392
id-PosBroadcast









ProtocolIE-ID ::= 393
id-RoutingID









ProtocolIE-ID ::= 394
id-PosAssistanceInformationFailureList



ProtocolIE-ID ::= 395

id-PosMeasurementQuantities






ProtocolIE-ID ::= 396

id-PosMeasurementResultList






ProtocolIE-ID ::= 397

id-TRPInformationTypeListTRPReq





ProtocolIE-ID ::= 398

id-TRPInformationTypeItem






ProtocolIE-ID ::= 399

id-TRPInformationListTRPResp





ProtocolIE-ID ::= 400

id-TRPInformationItem







ProtocolIE-ID ::= 401

id-LMF-MeasurementID







ProtocolIE-ID ::= 402

id-SRSType










ProtocolIE-ID ::= 403

id-ActivationTime








ProtocolIE-ID ::= 404

id-AbortTransmission







ProtocolIE-ID ::= 405

id-PositioningBroadcastCells





ProtocolIE-ID ::= 406

id-SRSConfiguration








ProtocolIE-ID ::= 407

id-PosReportCharacteristics





ProtocolIE-ID ::= 408

id-PosMeasurementPeriodicity





ProtocolIE-ID ::= 409

id-TRPList










ProtocolIE-ID ::= 410

id-RAN-MeasurementID







ProtocolIE-ID ::= 411

id-LMF-UE-MeasurementID







ProtocolIE-ID ::= 412

id-RAN-UE-MeasurementID







ProtocolIE-ID ::= 413

id-E-CID-MeasurementQuantities





ProtocolIE-ID ::= 414
id-E-CID-MeasurementQuantities-Item




ProtocolIE-ID ::= 415
id-E-CID-MeasurementPeriodicity





ProtocolIE-ID ::= 416
id-E-CID-MeasurementResult






ProtocolIE-ID ::= 417

id-Cell-Portion-ID








ProtocolIE-ID ::= 418
id-SFNInitialisationTime






ProtocolIE-ID ::= 419

id-SystemFrameNumber







ProtocolIE-ID ::= 420

id-SlotNumber









ProtocolIE-ID ::= 421

id-TRP-MeasurementRequestList





ProtocolIE-ID ::= 422

id-MeasurementBeamInfoRequest





ProtocolIE-ID ::= 423

id-E-CID-ReportCharacteristics





ProtocolIE-ID ::= 424

id-ConfiguredTACIndication






ProtocolIE-ID ::= 425
id-Extended-GNB-DU-Name







ProtocolIE-ID ::= 426

id-Extended-GNB-CU-Name







ProtocolIE-ID ::= 427
id-F1CTransferPath








ProtocolIE-ID ::= 428

id-PerLinkOverloadIndicationList




ProtocolIE-ID ::= xxx


id-PerLinkOverloadIndication-Item




ProtocolIE-ID ::= xxy
END
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