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8.3.1

Load Indication

8.3.1.1
General

The purpose of the Load Indication procedure is to transfer load and interference co-ordination information between intra-frequency neighboring eNBs.

The procedure uses non UE associated signalling.
8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Load Indication 
An eNB initiates the procedure by sending LOAD INFORMATION message to intra-frequency neighbouring eNBs. 
If the UL Interference Overload Indication IE is received in the LOAD INFORMATION message, it indicates the interference level experienced by the sending eNB on some resource blocks. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received UL Interference Overload Indication IE value valid until reception of a new LOAD INFORMATION message carrying an update of the same IE.

If the UL High Interference Indication IE is received in the LOAD INFORMATION message, it indicates, per PRB, the occurrence of high interference sensitivity, as seen from the sending eNB. The receiving eNB should try to avoid scheduling cell edge UEs in its cells for the concerned PRBs. The Target Cell ID IE received within the UL High Interference Information IE group in the LOAD INFORMATION message indicates the cell for which the corresponding UL High Interference Indication is meant. The receiving eNB shall consider the value of the UL High Interference Information IE group valid until reception of a new LOAD INFORMATION message carrying an update.

If the Relative Narrowband Tx Power (RNTP) IE is received in the LOAD INFORMATION message, it indicates, per PRB, whether downlink transmission power is lower than the value indicated by the RNTP Threshold IE. The receiving eNB may take such information into account when setting its scheduling policy and shall consider the received Relative Narrowband Tx Power (RNTP) IE value valid until reception of a new LOAD INFORMATION message carrying an update.
8.3.1.3
Unsuccessful Operation

Not applicable.

8.3.1.4
Abnormal Conditions

Void.
9.1.2.1
LOAD INFORMATION

This message is sent by an eNB to neighbouring eNBs to transfer load and interference co-ordination information. 

Direction: eNB1 ( eNB2.

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

	Message Type
	M
	
	9.2.15
	
	YES
	ignore

	Cell Information
	
	1 to maxCellineNB
	
	
	EACH
	ignore

	>Cell ID
	M
	
	9.2.16
	Id of the source cell
	-
	

	>UL Interference Overload Indication
	O
	
	9.2.19
	
	-
	

	> UL High Interference Information
	
	0 to maxCellineNB
	
	
	-
	

	>>UL High Interference Indication
	M
	
	9.2.20
	
	-
	

	>>Target Cell ID
	 M
	
	9.2.16
	Id of the cell for which the HII is meant
	-
	

	>Relative Narrowband Tx Power (RNTP)
	O
	
	9.2.21
	
	-
	


	Range bound
	Explanation

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


9.2.21
Relative Narrowband Tx Power (RNTP)
This IE provides an indication on DL power restriction per PRB in a cell and other information needed by a neighbour eNB for interference aware scheduling. 

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

	RNTP Per PRB
	M
	
	BIT STRING (SIZE (6..110, …))
	Each position in the bitmap represents a nPRB value (i.e. first bit=PRB 0 and so on), for which the bit value represents RNTP (nPRB), defined in [x2]. 
· Value 0 indicates "Tx not exceeding RNTP threshold".
· Value 1 indicates "no promise on the Tx power is given".



	RNTP Threshold
	M
	
	ENUMERATED (-∞, -11, -10, -9, -8, -7, -6, -5, -4, -3, -2, -1, 0, 1, 2, 3, …)
	RNTPthreshold is defined in [x2]

	Number Of Cell-specific Antenna Ports 
	M
	
	ENUMERATED (1, 2, 4, …)
	P (number of antenna ports for cell-specific reference signals) defined in [x1]

	P_B
	M
	
	INTEGER (0..3, …)
	PB is defined in [x2]

	PDCCH Interference Impact
	M
	
	INTEGER (0..4, …)
	Measured by Predicted Number Of Occupied PDCCH OFDM Symbols (see [x1]).
Value 0 means "no prediction is available"


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


AggregateMaximumBitRate,

Bearer-ID,

Cause,


CGI,


COUNTvalue,


CriticalityDiagnostics,

DL-Forwarding,


ENB-Global-ID,

GUGroupIDList,

GUMMEI,


HandoverRestrictionList,



LocationReportingInformation,

PDCP-SN,


PLMN-Identity,


UE-S1AP-ID,


ReceiveStatusofULPDCPSDUs,

Registration-Request,

RelativeNarrowbandTxPower,


RRC-Context,


SAE-BearerLevel-QoS-Parameters,

ServedCell-Information,

ServedCells,


TimeToWait,


TraceActivation,


TargeteNBtoSource-eNBTransparentContainer,


TraceDepth,


TraceReference,


TransportLayerAddress,


UE-HistoryInformation,

UL-InterferenceOverloadIndication,

UL-HighInterferenceIndicationInfo,


GTPtunnelEndpoint,

UE-X2AP-ID

FROM X2AP-IEs

PrivateIE-Container{},

ProtocolExtensionContainer{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Container{},


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-Cause,

id-CellToReport,


id-CellToReport-Item,


id-CellMeasurementResult,


id-CellMeasurementResult-Item,

id-CellInformation,


id-CellInformation-Item,

id-CriticalityDiagnostics,


id-ENB-Global-ID,


id-GUGroupIDList,


id-GUMMEI-ID,

id-UE-ContextInformation,


id-Bearers-ToBeSetup-Item,


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


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


id-Registration-Request,


id-ReportingPeriodicity,

id-ServedCells,


id-TargetCell-ID,


id-TargeteNBtoSource-eNBTransparentContainer,


id-TimeToWait,


id-TraceActivation,


id-UE-HistoryInformation,

id-UE-X2AP-ID,


id-ServedCellsToAdd,


id-ServedCellsToModify,


id-ServedCellsToDelete,

maxnoofBearers,


maxnoofPDCP-SN,

maxCellineNB
FROM X2AP-Constants;

Unchanged text omitted
-- **************************************************************

--

-- LOAD INFORMATION
--

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

LoadInformation ::= SEQUENCE {


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


...

}

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


{ ID id-CellInformation



CRITICALITY ignore
TYPE CellInformation-List

PRESENCE mandatory} ,


...

}

CellInformation-List 

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

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


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

CellInformation-Item ::= SEQUENCE {


global-Cell-ID






CGI,


ul-InterferenceOverloadIndication

UL-InterferenceOverloadIndication

OPTIONAL,

ul-HighInterferenceIndicationInfo

UL-HighInterferenceIndicationInfo

OPTIONAL,



relativeNarrowbandTxPower



RelativeNarrowbandTxPower



OPTIONAL,

iE-Extensions






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


...

}

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


...

}
Unchanged text omitted

9.3.5
Information Element definitions

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

--

-- Information Element Definitions

--

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

Unchanged text omitted

-- M

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

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

-- O

-- P

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

PhyCID ::= OCTET STRING
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{


e-utran-cgi, -- FFS: The definition of E-UTRAN CGI


...

}

RNTP-Threshold ::= ENUMERATED {


minusInfinity,


minusEleven,


minusTen,


minusNine,


minusEight,


minusSeven,


minusSix,


minusFive,


minusFour,


minusThree,


minusTwo,


minusOne,


zero,


one,


two,


three,


...

}
RRC-Context ::= OCTET STRING

Unchanged text omitted
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