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8.3.6

Resource Status Reporting Initiation
8.3.6.1
General

This procedure is used by an eNB to request the reporting of load measurements to another eNB.
8.3.6.2
Successful Operation
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Figure 8.3.6.2-1: Resource Status Initiation, successful operation 
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB1 to eNB2. Upon receipt, eNB2 shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start" and shall terminate the reporting in case the Registration Request IE set to " stop".
Report characteristics
The Report Characteristics IE indicates the type of measurements eNB2 shall perform.

The Report Characteristics IE in RESOURCE STATUS REQUEST may have more than one bits set to 1; in this case the receiving eNB2 shall report the result of the requested measurement whenever any of the corresponding  event occurs.

If the Report Characteristics IE is set to "PRB Periodic", the receiving eNB2 shall periodically initiate a Resource Status Update procedure for the PRB measurement, with a frequency as specified by the Report Periodicity IE. If Report Periodicity IE value is not specified, the receiving eNB shall apply a default value

If the Report Characteristics IE is set to "Hardware OverLoad", the receiving eNB2 shall initiate the Resource Status Updateprocedure when it experiences a hardware overload and when the overload is resolved. 

If the Report Characteristics IE is set to "TNL Over Load", the receiving eNB2 shall initiate the Resource Status Update  Reporting procedure when it experiences a TNL overload on S1 interface and when the overload is resolved. 

If the Cell Id List IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall perform and report measurements only for the cells included in the list. If this value is not specified, eNB2 shall report all the cells it controls. 

Response message
If eNB2 was able to initiate the measurements as requested by eNB1, it shall respond with the RESOURCE STATUS RESPONSE message.

8.3.6.3
Unsuccessful Operation
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Figure 8.3.6.3-1: Resource Status Initiation, unsuccessful operation 
If the requested measurement cannot be initiated, eNB2 shall send a RESOURCE STATUS FAILURE message. The  Cause IE shall be set to an appropriate value.

8.3.6.4
Abnormal Conditions
Void

8.3.7
Resource Status Reporting
8.3.7.1
General

This procedure is initiated by eNB2 to report the result of measurements requested by eNB1 using the Resource Status Reporting Initiation.

8.3.7.2
Successful Operation
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Figure 8.3.7.2-1: Resource Status Reporting, successful operation
Report Contents
When requested by the eNB1, eNB2 shall send a “TNL Over Load” indication in RESOURCE STATUS UPDATE message  when it experiences the TNL Over Load on the S1 Interface.

When requested by the eNB1, the eNB2 shall send a “TNL NoOver Load” indication in RESOURCE STATUS UPDATE message when the Overload situation is resolved.

Upon request of eNB1, the eNB2 shall report the results of the PRB and HW measurements in RESOURCE STATUS UPDATE message for each requested cell.
For each cell to be reported, eNB2 may include 

· Resource Status that indicates

i. Averaged Physical resource block usage for GBR (real time traffic) on UL based on the Reporting periodicity specified by eNB1

ii. Averaged Physical resource block usage for non-real traffic on UL based on the Reporting periodicity specified by eNB1
iii. Averaged Physical resource block usage for GBR (real time) traffic on DL based on the Reporting periodicity specified by eNB1
iv. Averaged Physical resource block usage for non-real time traffic on DL based on the Reporting periodicity as specified by eNB1
· Hardware Load Indication when a cell to be reported by eNB2 experiences hardware load and/or when the overload is resolved.

Skip Unchange Part
9.1.2
Messages for global procedures

Skip Unchange Part

9.1.2.11
RESOURCE STATUS REQUEST
This message is sent by an eNB1 to neighbouring eNB2 to initiate the requested measurement according to the parameters given in the message. 

Direction: eNB1 ( eNB2.

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

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Registration Request
	M
	
	ENUMERATED(Start, Stop,

…)
	
	YES
	reject

	Report Characteristics
	M
	
	BITSTRING

(SIZE(16))
	Each position in the bitmap indicates whether eNB2 shall report periodic PRB measurements,TNL overload indication or HW overload indication.

First Bit = PRB Periodic, 

Second Bit=  TNL load Ind,   

Third Bit = HW Load Ind.,


	YES
	reject

	Cell To Report List 


	
	0 to maxCellineNB
	
	Cell ID list for which measurement is needed
	EACH
	ignore

	>Cell ID
	M
	
	ECGI

9.2.16
	
	
	

	Reporting Periodicity
	O
	
	ENUMERATED (FFS, …)
	Unit: FFS

Range:FFS 


	YES
	ignore


	Range bound
	Explanation

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


9.1.2.12
RESOURCE STATUS RESPONSE
This message is sent by the eNB2 to indicate that the requested measurements are successfully initiated. Direction: eNB2 ( eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.9
	
	YES
	ignore


9.1.2.13
RESOURCE STATUS FAILURE
This message is sent by the eNB2 to indicate requested measurements cannot be initiated.

Direction: eNB2 ( eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Cause 
	M
	
	9.2.8
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.9
	
	YES
	ignore


9.1.2.14
RESOURCE STATUS UPDATE 

This message is sent by eNB2 to neighbouring eNB1 to report the results of the requested measurements. 

Direction: eNB2 ( eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	ignore

	 TNL OverLoad Indication
	O
	
	ENUMERATED(

No Overload,

OverLoad,
...)
	
	
	

	Cell Measurement Result
	
	1 to maxCellineNB
	
	
	EACH
	ignore

	>Cell ID
	M
	
	ECGI

9.2.16
	
	
	

	> Resource Status
	O
	
	9.2.y
	
	
	

	> HW OverLoad Indication
	O
	
	ENUMERATED(

No Overload,

OverLoad,
...)
	
	
	


	Range bound
	Explanation

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


9.2.y
Resource Status
The Resource Status indicates the ratio (percentage) of the used PRBs for real time and non real time traffic to the available PRBs in both UL and DL over a certain time interval
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL PRB for RT traffic Usage
	O
	
	INTEGER (0..100)
	the ratio (percentage)

	UL PRB for RT traffic Usage
	O
	
	INTEGER (0..100)
	the ratio (percentage)

	DL PRB for NRT traffic Usage
	O
	
	INTEGER (0..100)
	the ratio (percentage)

	UL PRB for NRT traffic Usage
	O
	
	INTEGER (0..100)
	the ratio (percentage)


Skip Unchange Part

9.3.4
PDU Definitions

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

--

-- PDU definitions for X2AP.

--

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

X2AP-PDU-Contents {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-PDU-Contents (1) }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


Bearer-ID,

Cause,


COUNTvalue,


CriticalityDiagnostics,

DL-Forwarding,

ECGI,

GlobalENB-ID,

GTPtunnelEndpoint,

GUGroupIDList,

GUMMEI,


HandoverRestrictionList,


LocationReportingInformation,

PDCP-SN,


PLMN-Identity,


ReceiveStatusofULPDCPSDUs,

Registration-Request,

RelativeNarrowbandTxPower,


ReportCharacteristics,


RRC-Context,


SAE-BearerLevel-QoS-Parameters,

ServedCell-Information,

ServedCells,

SubscriberProfileIDforRFP,

TargeteNBtoSource-eNBTransparentContainer,


TimeToWait,


TraceActivation,


TraceDepth,


TraceReference,


TransportLayerAddress,

UEAggregateMaximumBitRate,

UE-HistoryInformation,

UE-S1AP-ID,

UE-X2AP-ID,


UL-HighInterferenceIndicationInfo,


UL-InterferenceOverloadIndication
FROM X2AP-IEs

PrivateIE-Container{},

ProtocolExtensionContainer{},


ProtocolIE-Container{},

ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Single-Container{},


X2AP-PRIVATE-IES,


X2AP-PROTOCOL-EXTENSION,


X2AP-PROTOCOL-IES,


X2AP-PROTOCOL-IES-PAIR

FROM X2AP-Containers


id-Bearers-Admitted-Item,

id-Bearers-Admitted-List,


id-Bearers-NotAdmitted-Item,


id-Bearers-NotAdmitted-List,


id-Bearers-SubjectToStatusTransfer-List,


id-Bearers-SubjectToStatusTransfer-Item,

id-Bearers-ToBeSetup-Item,
id-Cause,


id-CellInformation,


id-CellInformation-Item,


id-CellMeasurementResult,


id-CellMeasurementResult-Item,

id-CellToReport,


id-CellToReport-Item,

id-CriticalityDiagnostics,


id-GlobalENB-ID,


id-GUGroupIDList,


id-GUGroupIDListToAdd,


id-GUGroupIDListToDelete,

id-GUMMEI-ID,



id-New-eNB-UE-X2AP-ID,


id-Old-eNB-UE-X2AP-ID,


id-Registration-Request,


id-ReportCharacteristics,

id-ReportingPeriodicity,

id-ServedCells,


id-ServedCellsToAdd,


id-ServedCellsToModify,


id-ServedCellsToDelete,

id-TargetCell-ID,


id-TargeteNBtoSource-eNBTransparentContainer,


id-TimeToWait,


id-TNLOverloadIndicator,

id-TraceActivation,


id-UE-ContextInformation,


id-UE-HistoryInformation,

id-UE-X2AP-ID,


maxCellineNB,



maxnoofBearers,


maxnoofPDCP-SN
FROM X2AP-Constants;

Skip Unchange Part

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

--

-- Resource Status Request

--

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

ResourceStatusRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{ResourceStatusRequest-IEs}},


...

}

ResourceStatusRequest-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-Registration-Request
CRITICALITY reject
TYPE Registration-Request


PRESENCE mandatory} |

{ ID id-ReportCharacteristics
CRITICALITY reject
TYPE ReportCharacteristics


PRESENCE mandatory} |

{ ID id-CellToReport


CRITICALITY ignore
TYPE CellToReport-List



PRESENCE optional} |


{ ID id-ReportingPeriodicity
CRITICALITY ignore
TYPE ReportingPeriod



PRESENCE optional} ,


...

}

CellToReport-List 

::= SEQUENCE (SIZE (1..maxCellineNB)) OF ProtocolIE-Single-Container { {CellToReport-ItemIEs} }

CellToReport-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-CellToReport-Item
CRITICALITY ignore
TYPE CellToReport-Item 
PRESENCE mandatory
}
}
CellToReport-Item ::= SEQUENCE {


cell-ID








ECGI,


iE-Extensions






ProtocolExtensionContainer { {CellToReport-Item-ExtIEs} } OPTIONAL,


...

}

CellToReport-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
ReportingPeriod ::= ENUMERATED {ffs,...}

-- The Report Period gives the reporting periodicity in number of ffs ms periods.

-- E.g. value ffs means ffs ms 

-- Unit ms, Step ffs ms
-- **************************************************************

--

-- Resource Status Response

--

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

ResourceStatusResponse ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{ResourceStatusResponse-IEs}},


...

}

ResourceStatusResponse-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-CriticalityDiagnostics
CRITICALITY ignore
TYPE CriticalityDiagnostics


PRESENCE optional },


...

}

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

--

-- Resource Status Failure

--

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

ResourceStatusFailure ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{ResourceStatusFailure-IEs}},


...

}

ResourceStatusFailure-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-Cause



CRITICALITY ignore
TYPE Cause


PRESENCE mandatory} |

{ ID id-CriticalityDiagnostics
CRITICALITY ignore
TYPE CriticalityDiagnostics


PRESENCE optional },


...

}

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

--

-- Resource Status Update

--

-- **************************************************************
ResourceStatusUpdate ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{ResourceStatusUpdate-IEs}},


...

}

ResourceStatusUpdate-IEs X2AP-PROTOCOL-IES ::= {


{ID id-TNLOverloadIndicator
CRITICALITY ignore
TYPE HWOverLoadIndication


PRESENCE mandatory} |

{ID id-CellMeasurementResult
CRITICALITY ignore
TYPE CellMeasurementResult-List

PRESENCE mandatory},


...

}

CellMeasurementResult-List 

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

CellMeasurementResult-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-CellMeasurementResult-Item
CRITICALITY ignore
TYPE CellMeasurementResult-Item 
PRESENCE mandatory
}
}

CellMeasurementResult-Item ::= SEQUENCE {


cell-ID






ECGI,


resoureStatus




ResourceStatus


OPTIONAL,


hardwareoverloadIndication

HWOverLoadIndication
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CellMeasurementResult-Item-ExtIEs} } OPTIONAL,


...

}

CellMeasurementResult-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
ResourceStatus


::= SEQUENCE {


dL-PRBs-for-RT-TrafficUsage


DL-PRBs-for-RT-TrafficUsage

OPTIONAL,

uL-PRBs-for-RT-TrafficUsage


UL-PRBs-for-RT-TrafficUsage

OPTIONAL,

dL-PRBs-for-NRT-TrafficUsage

DL-PRBs-for-NRT-TrafficUsage
OPTIONAL,

uL-PRBs-for-NRT-TrafficUsage

UL-PRBs-for-NRT-TrafficUsage
OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { {ResourceStatus-ExtIEs} } OPTIONAL,


...

}

ResourceStatus-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

DL-PRBs-for-RT-TrafficUsage ::= INTEGER (0..100)
UL-PRBs-for-RT-TrafficUsage ::= INTEGER (0..100)
DL-PRBs-for-NRT-TrafficUsage ::= INTEGER (0..100)
UL-PRBs-for-NRT-TrafficUsage ::= INTEGER (0..100)
HWOverLoadIndication
::= ENUMERATED {


no-overload,


overload,

...

}
TNLOverLoadIndication
::= ENUMERATED {


no-overload,


overload,

...

}
-- **************************************************************

--

-- PRIVATE MESSAGE

--

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

PrivateMessage ::= SEQUENCE {


privateIEs

PrivateIE-Container  {{PrivateMessage-IEs}},


...

}
PrivateMessage-IEs X2AP-PRIVATE-IES ::= {


...

}

END
9.3.5
Information Element definitions

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

--

-- Information Element Definitions

--

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

X2AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-IEs (2) }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

id-InterfacesToTrace-Item,


maxCellineNB,

maxEARFCN,

maxInterfaces,


maxnoofCells,


maxnoofBPLMNs,


maxnoofEPLMNs,


maxnoofEPLMNsPlusOne,


maxnoofForbLACs,


maxnoofForbTACs,


maxnoofPRBs,


maxNrOfErrors,

maxPools

FROM X2AP-Constants


Criticality,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM X2AP-CommonDataTypes


ProtocolExtensionContainer{},


ProtocolIE-Single-Container{},

X2AP-PROTOCOL-EXTENSION,


X2AP-PROTOCOL-IES
FROM X2AP-Containers;

-- A

AllocationAndRetentionPriority ::= INTEGER (0..15)
-- B
Bearer-ID ::= INTEGER (0..15, ...)  

BitRate ::= INTEGER (0..10000000000)
BroadcastPLMNs-Item ::= SEQUENCE (SIZE(1..maxnoofBPLMNs)) OF PLMN-Identity

-- C

Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


transport


CauseTransport,


protocol


CauseProtocol,


misc



CauseMisc,


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,


om-intervention,


not-enough-user-plane-processing-resources,


unspecified,


...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


abstract-syntax-error-ignore-and-notify,


message-not-compatible-with-receiver-state,


semantic-error,


unspecified,


abstract-syntax-error-falsely-constructed-message,

...

}

CauseRadioNetwork ::= ENUMERATED {

handover-desirable-for-radio-reasons,


time-critical-handover,


resource-optimisation-handover,


reduce-load-in-serving-cell,


partial-handover,


unknown-new-eNB-UE-X2AP-ID, 


unknown-old-eNB-UE-X2AP-ID, 


unknown-pair-of-UE-X2AP-ID,

ho-target-not-allowed,


tx2relocoverall-expiry,

trelocprep-expiry,


cell-not-available,


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


invalid-MME-GroupID,


unknown-MME-Code,

unspecified,

...

}

CauseTransport ::= ENUMERATED {


transport-resource-unavailable,

unspecified,


...

}
CellType ::= ENUMERATED{ 


macro, 

micro, 

pico, 

femto,


...

}

Cell-Transmission-Bandwidth ::= ENUMERATED {



bw6,

 
bw15,


bw25,

 
bw50,


bw75,


bw100,


...

}

COUNTvalue ::= SEQUENCE {


pDCP-SN




PDCP-SN,


hFN





HFN,


iE-Extensions


ProtocolExtensionContainer { { COUNTvalue-ExtIEs} } OPTIONAL,


...

}

COUNTvalue-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode




OPTIONAL,


triggeringMessage



TriggeringMessage



OPTIONAL,


procedureCriticality


Criticality





OPTIONAL,


iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} } OPTIONAL,


...

}
CriticalityDiagnostics-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF


SEQUENCE {



iECriticality


Criticality,



iE-ID




ProtocolIE-ID,



typeOfError



TypeOfError,



iE-Extensions


ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,



...

}

CriticalityDiagnostics-IE-List-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

-- D

DL-Forwarding ::= ENUMERATED {


dL-forwardingProposed,


...

}
-- E

EARFCN ::= INTEGER (0..maxEARFCN)
ECGI ::= SEQUENCE {


pLMN-Identity



PLMN-Identity,


eUTRANcellIdentifier

EUTRANCellIdentifier,


iE-Extensions



ProtocolExtensionContainer { {ECGI-ExtIEs} } OPTIONAL,

...

}

ECGI-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
ENB-ID ::= CHOICE {


macro-eNB-ID
BIT STRING (SIZE (20)),


home-eNB-ID

BIT STRING (SIZE (28)),


...

}

EPLMNs ::= SEQUENCE (SIZE(1..maxnoofEPLMNs)) OF PLMN-Identity

EventType ::= ENUMERATED{


change-of-serving-cell,


...

}
EUTRANCellIdentifier ::= BIT STRING (SIZE (28))

-- F

ForbiddenInterRATs ::= ENUMERATED {


all,

geran,

utran,

...

}
ForbiddenTAs ::= SEQUENCE (SIZE(1.. maxnoofEPLMNsPlusOne)) OF ForbiddenTAs-Item

ForbiddenTAs-Item ::= SEQUENCE {


pLMN-Identity

PLMN-Identity,


forbiddenTACs

ForbiddenTACs

}

ForbiddenTACs ::= SEQUENCE (SIZE(1..maxnoofForbTACs)) OF TAC
ForbiddenLAs ::= SEQUENCE (SIZE(1..maxnoofEPLMNsPlusOne)) OF ForbiddenLAs-Item

ForbiddenLAs-Item ::= SEQUENCE {



pLMN-Identity

PLMN-Identity,


forbiddenLACs

ForbiddenLACs

}

ForbiddenLACs ::= SEQUENCE (SIZE(1..maxnoofForbLACs)) OF LAC

-- G

GBR-QosInformation ::= SEQUENCE {


sAE-Bearer-MaximumBitrateDL


BitRate,


sAE-Bearer-MaximumBitrateUL


BitRate,


sAE-Bearer-GuaranteedBitrateDL

BitRate,


sAE-Bearer-GuaranteedBitrateUL

BitRate,


iE-Extensions





ProtocolExtensionContainer { { GBR-QosInformation-ExtIEs} } OPTIONAL,


...

}

GBR-QosInformation-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
GlobalENB-ID ::= SEQUENCE {


pLMN-Identity


PLMN-Identity,


eNB-ID




ENB-ID,


iE-Extensions


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

...

}

GlobalENB-ID-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
GTPtunnelEndpoint ::= SEQUENCE {


transportLayerAddress


TransportLayerAddress,


gTP-TEID





GTP-TEI,

iE-Extensions




ProtocolExtensionContainer { {GTPtunnelEndpoint-ExtIEs} } OPTIONAL,


...

}

GTPtunnelEndpoint-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
GTP-TEI




::= OCTET STRING (SIZE (4))

GUGroupIDList

::= SEQUENCE (SIZE (1..maxPools)) OF GU-Group-ID
GU-Group-ID


::= SEQUENCE {


pLMN-Identity

PLMN-Identity,

mME-Group-ID

MME-Group-ID,

iE-Extensions

ProtocolExtensionContainer { {GU-Group-ID-ExtIEs} } OPTIONAL,


...

}

GU-Group-ID-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

GUMMEI


::= SEQUENCE {


gU-Group-ID

GU-Group-ID,

mMME-Code


MME-Code,

iE-Extensions




ProtocolExtensionContainer { {GUMMEI-ExtIEs} } OPTIONAL,


...

}

GUMMEI-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

-- H

HandoverRestrictionList ::= SEQUENCE {


servingPLMN




PLMN-Identity,


equivalentPLMNs



EPLMNs




OPTIONAL,


forbiddenTAs



ForbiddenTAs


OPTIONAL,


forbiddenLAs



ForbiddenLAs


OPTIONAL,


forbiddenInterRATs


ForbiddenInterRATs

OPTIONAL, 

iE-Extensions



ProtocolExtensionContainer { {HandoverRestrictionList-ExtIEs} } OPTIONAL,

...

}

HandoverRestrictionList-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

HFN ::= INTEGER (0..1048575)

-- I

InterfacesToTrace ::= SEQUENCE (SIZE(1..maxInterfaces)) OF ProtocolIE-Single-Container {{InterfacesToTrace-ItemIEs} }

InterfacesToTrace-ItemIEs X2AP-PROTOCOL-IES ::= {

{ ID id-InterfacesToTrace-Item
CRITICALITY ignore
TYPE InterfacesToTrace-Item 
PRESENCE mandatory
}
}

InterfacesToTrace-Item ::= SEQUENCE {


traceInterface




TraceInterface,


traceDepth





TraceDepth,


iE-Extensions




ProtocolExtensionContainer { {InterfacesToTrace-Item-ExtIEs} } OPTIONAL,


...

}

InterfacesToTrace-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

-- J

-- K

-- L
LAC




::= OCTET STRING (SIZE (2)) --(EXCEPT ('0000'H|'FFFE'H))

LastVisitedCell-Item ::= SEQUENCE {


global-Cell-ID




ECGI,


cellType





CellType,


time-UE-StayedInCell


Time-UE-StayedInCell
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {LastVisitedCell-Item-ExtIEs} } OPTIONAL,


...

}

LastVisitedCell-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

LocationReportingInformation ::= SEQUENCE {


eventType

EventType,


reportArea

ReportArea,


iE-Extensions

ProtocolExtensionContainer { {LocationReportingInformation-ExtIEs} } OPTIONAL,

...

}
LocationReportingInformation-ExtIEs X2AP-PROTOCOL-EXTENSION ::={


...

}
-- M
MME-Group-ID
::= OCTET STRING (SIZE (2))
MME-Code

::= OCTET STRING (SIZE (1))
-- N

-- O

-- P

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

PhyCID ::= INTEGER (1..504, ...)
PLMN-Identity ::= OCTET STRING (SIZE(3))
-- Q

QCI ::= INTEGER (1..256)

-- R

ReceiveStatusofULPDCPSDUs ::= BIT STRING (SIZE(4096))
Registration-Request
::= ENUMERATED {


start,


stop,


...

}

RelativeNarrowbandTxPower ::= SEQUENCE {


rNTP-PerPRB






BIT STRING (SIZE(6..110, ...)),


rNTP-Threshold





RNTP-Threshold,


numberOfCellSpecificAntennaPorts
ENUMERATED {one, two, four, ...},


p-B








INTEGER (0..3,...),


pDCCH-InterferenceImpact


INTEGER (0..4,...),


iE-Extensions





ProtocolExtensionContainer { { RelativeNarrowbandTxPower-ExtIEs} } OPTIONAL,

...

}
RelativeNarrowbandTxPower-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
ReportArea ::= ENUMERATED{


ecgi,

...

}

ReportCharacteristics
::= BIT STRING (SIZE (16))
RNTP-Threshold ::= ENUMERATED {


minusInfinity,


minusEleven,


minusTen,


minusNine,


minusEight,


minusSeven,


minusSix,


minusFive,


minusFour,


minusThree,


minusTwo,


minusOne,


zero,


one,


two,


three,


...

}
RRC-Context ::= OCTET STRING

-- S

SAE-BearerLevel-QoS-Parameters ::= SEQUENCE {


qCI



QCI,


allocationAndRetentionPriority
AllocationAndRetentionPriority,


gbrQosInformation



GBR-QosInformation


OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { { SAE-BearerLevel-QoS-Parameters-ExtIEs} } OPTIONAL,


...

}

SAE-BearerLevel-QoS-Parameters-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

ServedCells

::= SEQUENCE (SIZE (1..maxCellineNB)) OF ServedCell-Information
ServedCell-Information ::= SEQUENCE {


phyCID



PhyCID,


cellId



ECGI,


tAC




TAC,


broadcastPLMNs

BroadcastPLMNs-Item,


uL-EARFCN


EARFCN,

dL-EARFCN


EARFCN,

cell-Transmission-Bandwidth

Cell-Transmission-Bandwidth,

iE-Extensions

ProtocolExtensionContainer { {ServedCell-Information-ExtIEs} } OPTIONAL,


...

}

ServedCell-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

SubscriberProfileIDforRFP ::= INTEGER (1..256) 
-- T

TAC ::= OCTET STRING 
-- FFS

TargeteNBtoSource-eNBTransparentContainer
::= OCTET STRING
Time-UE-StayedInCell ::= INTEGER

TimeToWait ::= OCTET STRING
TraceActivation ::= SEQUENCE {


traceReference




TraceReference,


interfacesToTrace



InterfacesToTrace,


iE-Extensions




ProtocolExtensionContainer { {TraceActivation-ExtIEs} } OPTIONAL,


...

}

TraceActivation-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

TraceDepth 

::= ENUMERATED { 


minimum,


medium,


maximum,

vendorMinimum,


vendorMedium,


vendorMaximum,

...

}
TraceInterface

::= ENUMERATED { 


s1,


x2, 


uu,

...

}
TraceReference




::= OCTET STRING (SIZE (8))

TransportLayerAddress


::= BIT STRING (SIZE(1..160, ...))
TypeOfError ::= ENUMERATED {


not-understood,


missing,


...

}
-- U

UE-HistoryInformation ::= SEQUENCE (SIZE(1..maxnoofCells)) OF LastVisitedCell-Item
UE-S1AP-ID




::= INTEGER (0.. 4294967295)

UE-X2AP-ID




::= INTEGER (0..4095) -- Value FFS
UEAggregateMaximumBitRate ::= SEQUENCE {


uEaggregateMaximumBitRateDownlink
BitRate,


uEaggregateMaximumBitRateUplink

BitRate,


iE-Extensions





ProtocolExtensionContainer { {UEAggregate-MaximumBitrate-ExtIEs} } OPTIONAL,

...

}

UEAggregate-MaximumBitrate-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
UL-InterferenceOverloadIndication ::= SEQUENCE (SIZE(1..maxnoofPRBs)) OF UL-InterferenceOverloadIndication-Item

UL-InterferenceOverloadIndication-Item ::= ENUMERATED {


high-interference,


medium-interference,

low-interference,

...

}
UL-HighInterferenceIndicationInfo ::= SEQUENCE (SIZE(1..maxCellineNB)) OF UL-HighInterferenceIndicationInfo-Item

UL-HighInterferenceIndicationInfo-Item ::= SEQUENCE {

ul-interferenceindication

UL-HighInterferenceIndication,


target-Cell-ID




ECGI,

iE-Extensions




ProtocolExtensionContainer { { UL-HighInterferenceIndicationInfo-Item-ExtIEs} } OPTIONAL,


...

}

UL-HighInterferenceIndicationInfo-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

UL-HighInterferenceIndication ::= BIT STRING (SIZE(1..110, ...))
-- V

-- W

-- X

-- Y

-- Z

END
9.3.6
Common definitions

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

--

-- Common definitions

--

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

X2AP-CommonDataTypes {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-CommonDataTypes (3)  }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- Extension constants

--

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

maxPrivateIEs 








INTEGER ::= 65535

maxProtocolExtensions 






INTEGER ::= 65535

maxProtocolIEs








INTEGER ::= 65535

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

--

-- Common Data Types

--

-- **************************************************************
Criticality

::= ENUMERATED { reject, ignore, notify }

Presence

::= ENUMERATED { optional, conditional, mandatory }

PrivateIE-ID
::= CHOICE {


local



INTEGER (0.. maxPrivateIEs),


global



OBJECT IDENTIFIER

}

ProcedureCode

::= INTEGER (0..255)

ProtocolIE-ID

::= INTEGER (0..maxProtocolIEs)

TriggeringMessage
::= ENUMERATED { initiating-message, successful-outcome, unsuccessful-outcome}

END
9.3.7
Constant definitions
-- **************************************************************

--

-- Constant definitions

--

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

X2AP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-Constants (4) }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM X2AP-CommonDataTypes;
-- **************************************************************

--

-- Elementary Procedures

--

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

id-handoverPreparation










ProcedureCode ::= 0

id-handoverCancel











ProcedureCode ::= 1

id-loadIndication











ProcedureCode ::= 2

id-errorIndication











ProcedureCode ::= 3

id-snStatusTransfer











ProcedureCode ::= 4

id-uEContextRelease








ProcedureCode ::= 5

id-x2Setup













ProcedureCode ::= 6

id-reset













ProcedureCode ::= 7

id-eNBConfigurationUpdate









ProcedureCode ::= 8

id-resourceStatusUpdateInitiation







ProcedureCode ::= 9

id-resourceStatusReporting









ProcedureCode ::= 10

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

--

-- Lists

--

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

maxEARFCN








INTEGER ::= 32767
-- FFS Value to be checked
maxInterfaces







INTEGER ::= 16

-- FFS Value to be checked

maxCellineNB







INTEGER ::= 256



maxnoofCells







INTEGER ::= 16

-- FFS Value to be checked

maxnoofBearers







INTEGER ::= 256


maxNrOfErrors







INTEGER ::= 256

-- FFS Value to be checked

maxnoofPDCP-SN







INTEGER ::= 16

-- FFS Value to be checked
maxnoofEPLMNs







INTEGER ::= 15



maxnoofEPLMNsPlusOne





INTEGER ::= 16



maxnoofForbLACs







INTEGER ::= 4096



maxnoofForbTACs






    INTEGER ::= 4096


maxnoofBPLMNs







INTEGER ::= 6
maxnoofPRBs








INTEGER ::= 110

-- FFS Value to be checked

maxPools








INTEGER ::= 16

-- FFS Value to be checked
-- **************************************************************

--

-- IEs

--

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

id-Bearers-Admitted-Item












ProtocolIE-ID ::= 0
id-Bearers-Admitted-List












ProtocolIE-ID ::= 1

id-Bearers-NotAdmitted-Item












ProtocolIE-ID ::= 2
id-Bearers-NotAdmitted-List












ProtocolIE-ID ::= 3
id-Bearers-ToBeSetup-Item












ProtocolIE-ID ::= 4

id-Cause
















ProtocolIE-ID ::= 5

id-CellInformation














ProtocolIE-ID ::= 6

id-CellInformation-Item













ProtocolIE-ID ::= 7

id-InterfacesToTrace-Item












ProtocolIE-ID ::= 8

id-New-eNB-UE-X2AP-ID













ProtocolIE-ID ::= 9
id-Old-eNB-UE-X2AP-ID













ProtocolIE-ID ::= 10

id-TargetCell-ID














ProtocolIE-ID ::= 11

id-TargeteNBtoSource-eNBTransparentContainer







ProtocolIE-ID ::= 12

id-TraceActivation














ProtocolIE-ID ::= 13

id-UE-ContextInformation












ProtocolIE-ID ::= 14

id-UE-HistoryInformation












ProtocolIE-ID ::= 15

id-UE-X2AP-ID















ProtocolIE-ID ::= 16
id-CriticalityDiagnostics












ProtocolIE-ID ::= 17
id-Bearers-SubjectToStatusTransfer-List









ProtocolIE-ID ::= 18
id-Bearers-SubjectToStatusTransfer-Item









ProtocolIE-ID ::= 19

id-ServedCells















ProtocolIE-ID ::= 20

id-GlobalENB-ID















ProtocolIE-ID ::= 21

id-TimeToWait















ProtocolIE-ID ::= 22

id-GUMMEI-ID















ProtocolIE-ID ::= 23

id-GUGroupIDList














ProtocolIE-ID ::= 24

id-ServedCellsToAdd














ProtocolIE-ID ::= 25
id-ServedCellsToModify













ProtocolIE-ID ::= 26
id-ServedCellsToDelete













ProtocolIE-ID ::= 27
id-Registration-Request













ProtocolIE-ID ::= 28
id-CellToReport















ProtocolIE-ID ::= 29
id-ReportingPeriodicity













ProtocolIE-ID ::= 30
id-CellToReport-Item













ProtocolIE-ID ::= 31
id-CellMeasurementResult












ProtocolIE-ID ::= 32
id-CellMeasurementResult-Item











ProtocolIE-ID ::= 33

id-GUGroupIDListToAdd













ProtocolIE-ID ::= 34
id-GUGroupIDListToDelete












ProtocolIE-ID ::= 35
id-ReportCharacteristics












ProtocolIE-ID ::= xx

id-TNLOverloadIndicator













ProtocolIE-ID ::= xx

END
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