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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].

ACL
Access Control List

BBF
Broadband Forum

CCO
Cell Change Order

CDMA
Code Division Multiple Access

CID
Cell-ID (positioning method)

CS
Circuit Switched

CSG
Closed Subscriber Group
CN
Core Network

DL
Downlink
eAN
evolved Access Network
ECGI
E-UTRAN Cell Global Identifier

E-CID
Enhanced Cell-ID (positioning method)
eHRPD
evolved High Rate Packet Data
eNB
E-UTRAN NodeB

EP
Elementary Procedure

EPC
Evolved Packet Core 

E-RAB
E-UTRAN Radio Access Bearer

E-SMLC
Evolved Serving Mobile Location Centre

E-UTRAN
Evolved UTRAN

GBR
Guaranteed Bit Rate

GNSS
Global Navigation Satellite System

GUMMEI
Globally Unique MME Identifier

GTP
GPRS Tunneling Protocol

HFN
Hyper Frame Number

HRPD
High Rate Packet Data

IE
Information Element

L-GW
Local GateWay

LIPA
Local IP Access 

LPPa
LTE Positioning Protocol Annex

MDT
Minimization of Drive Tests

MME
Mobility Management Entity

NAS
Non Access Stratum

NNSF
NAS Node Selection Function 

OTDOA
Observed Time Difference of Arrival

PS
Packet Switched

PWS
Public Warning System

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network

PS
Packet Switched

RRC
Radio Resource Control

RIM
RAN Information Management

SCTP
Stream Control Transmission Protocol

SN
Sequence Number

S-TMSI
S-Temporary Mobile Subscriber Identity

TAI
Tracking Area Identity

TEID
Tunnel Endpoint Identifier

UE
User Equipment

UE-AMBR
UE-Aggregate Maximum Bitrate

UL
Uplink

UTDOA
Uplink Time Difference of Arrival
9.2.3.25
RIM Routing Address

This IE identifies the destination node where the RIM Information needs to be routed by the CN.

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

	CHOICE RIM Routing Address
	
	
	
	
	
	

	>GERAN-Cell-ID
	
	
	
	
	-
	

	>>LAI
	M
	
	9.2.3.1
	
	-
	

	>>RAC
	M
	
	9.2.3.2
	
	-
	

	>>CI
	M
	
	OCTET STRING (2)
	
	-
	

	>Target RNC-ID
	
	
	
	
	-
	

	>>LAI
	M
	
	9.2.3.1
	
	-
	

	>>RAC
	O
	
	9.2.3.2
	
	-
	

	>>RNC-ID
	M
	
	INTEGER (0..4095)
	If the Extended RNC-ID IE is included in the Target ID IE, the RNC-ID IE shall be ignored.
	-
	

	>>Extended RNC-ID
	O
	
	9.2.1.14
	The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.
	-
	

	>eHRPD Sector ID
	
	
	
	
	-
	

	>>eHRPD Sector ID
	M
	
	BIT STRING (128)
	Contains the eHRPD Sector ID as defined in 3GPP2 C.S0024-B [xx] sub-section 13.9.2.
	-
	


9.3.4
Information Element Definitions

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

--

-- Information Element Definitions

--

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

<<< skipped unchanged ASN.1 >>>
RIMTransfer ::= SEQUENCE {


rIMInformation


RIMInformation,


rIMRoutingAddress

RIMRoutingAddress

OPTIONAL,


iE-Extensions


ProtocolExtensionContainer { { RIMTransfer-ExtIEs} }
OPTIONAL,

...

}

RIMTransfer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

RIMInformation ::= OCTET STRING

RIMRoutingAddress ::= CHOICE {


gERAN-Cell-ID


GERAN-Cell-ID,


...,


targetRNC-ID


TargetRNC-ID,


eHRPDSector-ID


BIT STRING (SIZE (128))
}

ReportArea ::= ENUMERATED {


ecgi,


...

}

RepetitionPeriod ::= INTEGER (0..4095)

<<< skipped unchanged ASN.1 >>>
B.1.1
SON Transfer Application Identity

This IE indicates the application identity within the SON Transfer application.

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

	SON Transfer Application Identity
	M
	
	ENUMERATED

(Cell Load Reporting, 

…, Multi-Cell Load Reporting, Event-Triggered Cell Load Reporting, HO Reporting, E-UTRAN Cell Activation, Energy Savings Indication, Failure Event Reporting)
	The receiving RAN node, including the eHRPD eAN, shall discard any RAN-INFORMATION-REQUEST/Multiple Report PDU containing this IE with value set to “Cell Load Reporting”, "Multi-Cell Load Reporting", “HO Reporting”, “E-UTRAN Cell Activation” , “Energy Savings Indication” or 

"Failure Event Reporting".
The receiving eHRPD eAN shall discard any RAN-INFORMATION-REQUEST/Single Report PDU containing this IE with value set to “Cell Load Reporting”, “HO Reporting”, “E-UTRAN Cell Activation” , “Energy Savings Indication” or 

"Failure Event Reporting".



B.1.5
Cell Load Reporting Response

This IE contains response information for inter-RAT cell load reporting.

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

	CHOICE Reporting RAT
	M
	
	
	

	>E-UTRAN
	
	
	
	

	>>E-UTRAN Response
	M
	
	E-UTRAN Cell Load Reporting Response B.1.6
	

	>UTRAN
	
	
	
	

	>>UTRAN Response
	M
	
	OCTET STRING
	Contains the Cell Load Information Group IE as defined in TS 25.413. The receiver shall ignore the value of the Source Cell Identifier IE within the Cell Load Information Group IE.

	>GERAN
	
	
	
	

	>>GERAN Response
	M
	
	OCTET STRING
	Contains the Cell Load Information Group IE as defined in TS 48.008. The receiver shall ignore the value of the Cell Identifier IE within the Cell Load Information Group IE.

	>eHRPD
	
	
	
	

	>>eHRPD Response
	M
	
	eHRPD Sector Load Reporting Response B.1.x2
	


B.1.7
Multi-Cell Load Reporting Request

This IE contains request  information for inter-RAT multi-cell load reporting.

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

	Requested Cell List
	
	1 .. <maxnoofIRATReportingCells>
	
	One of the IRAT Cell IDs contained in this list shall be copied in the Reporting Cell Identifier field in the RAN-INFORMATION-REQUEST Application Container for SON Transfer (TS 48.018).

	>IRAT Cell ID
	M
	
	B.1.8
	


	Range bound
	Explanation

	maxnoofIRATReportingCells
	Maximum no. cells to be included. Value is 128.


B.1.8
IRAT Cell ID

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

	CHOICE Reporting RAT
	M
	
	
	

	>E-UTRAN
	
	
	
	

	>>Cell Identifier
	M
	
	OCTET STRING
	Contains the E-UTRAN CGI IE as defined in 9.2.1.38.

	>UTRAN
	
	
	
	

	>>Cell Identifier
	M
	
	OCTET STRING
	Contains the Source Cell Identifier IE as defined in TS 25.413.

	>GERAN
	
	
	
	

	>>Cell Identifier
	M
	
	OCTET STRING
	Contains the Cell Identifier IE as defined in TS 48.018.

	>eHRPD
	
	
	
	

	>>eHRPD Sector ID
	M
	
	B.1.x1
	


B.1.9
Multi-Cell Load Reporting Response

This IE contains response information for inter-RAT multi-cell load reporting.

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

	Reporting Cell List
	
	1 .. <maxnoofIRATReportingCells>
	
	

	>CHOICE Reporting RAT
	M
	
	
	

	>>E-UTRAN
	
	
	
	

	>>>E-UTRAN Response
	M
	
	
	

	>>>>Cell Identifier
	M
	
	OCTET STRING
	Contains the E-UTRAN CGI IE as defined in 9.2.1.38.

	>>>>E-UTRAN Cell Load Reporting Response
	M
	
	B.1.6
	

	>>UTRAN
	
	
	
	

	>>>UTRAN Response
	M
	
	OCTET STRING
	Contains the Cell Load Information Group IE as defined in TS 25.413. 

	>>GERAN
	
	
	
	

	>>>GERAN Response
	M
	
	OCTET STRING
	Contains the Cell Load Information Group IE as defined in TS 48.008. 

	>>eHRPD
	
	
	
	

	>>>eHRPD Sector Load Reporting Response
	M
	
	B.1.x2
	


B.1.10
Cell Load Reporting Cause

This IE contains request information for inter-RAT cell load reporting.

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

	Cell Load Reporting Cause
	M
	
	ENUMERATED 

(Application Container Syntax Error,

Inconsistent Reporting Cell Identifier,

Unspecified,

…)
	


The meaning of the different cause values is described in the following table.
	Cell Load Reporting Cause
	Meaning

	Application Container Syntax Error
	The Application Container IE is syntactically incorrect.

	Inconsistent Reporting Cell Identifier
	- In case the reporting RAT is GERAN or eHRPD: the Reporting Cell Identifier in the Application Container IE does not match with the Destination Cell Identifier IE value (in the case of a RAN-INFORMATION-REQUEST PDU) or with the Source Cell Identifier IE value (in the case of a RAN-INFORMATION PDU) of the RIM header.

- In case the reporting RAT is UTRAN or E-UTRAN: the cell identified by Reporting Cell Identifier in the Application Container IE is unknown in the RNC (UTRAN case) or in the eNodeB (E-UTRAN case) identified by the Destination Cell Identifier IE value in the RAN-INFORMATION-REQUEST PDU.

	Unspecified
	Sent when none of the above cause values applies


B.1.11
Event-Triggered Cell Load Reporting Request

This IE contains request  information for inter-RAT cell load reporting.

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

	Number Of Measurement Reporting Levels
	M
	
	ENUMERATED (2, 3, 4, 5, 10, ...)
	The reporting node divides the cell load scale into the indicated number of reporting levels, evenly distributed on a linear scale below the reporting node's threshold for overload. The reporting node sends a report each time the cell load changes from one reporting level to another, and when the cell load enters and exits overload state.
If the reporting RAT is eHRPD,  































































































the cell load corresponds to the load of any of the reported carriers.


B.1.12
Event-triggered Cell Load Reporting Response

This IE contains response information for event-triggered inter-RAT cell load reporting.

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

	Cell Load
	M
	
	Cell Load Reporting Response 

B.1.5
	

	Overload Flag
	O
	
	ENUMERATED (Overload, ...)
	When this IE is present the cell load exceeds the threshold for overload. 
If the reporting RAT is eHRPD,  the cell load corresponds to the load of any of the reported carriers.


B.1.x1
eHRPD Sector ID
This IE contains the eHRPD Sector ID.

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

	eHRPD Sector ID
	M
	
	BIT STRING (128)
	Defined in 3GPP2 C.S0024-B [xx] sub-section 13.9.2


B.1.x2
eHRPD Sector Load Reporting Response

The eHRPD Sector Load Reporting Response IE provides cell load information per reported eHRPD carrier.

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

	Reporting Carrier List
	
	1 .. < maxnoofEHRPDReportingCarriers >
	
	

	>eHRPD Cell Load Reporting Response
	M
	
	B.1.x3
	


	Range bound
	Explanation

	maxnoofEHRPDReportingCarriers
	Maximum no. of eHRPD carriers to be included. Value is 16 (FFS).


B.1.x3
eHRPD Cell Load Reporting Response

The eHRPD Cell Load Reporting Response IE indicates the overall available resource level in the eHRPD cell in downlink and uplink.

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

	eHRPD Composite Available Capacity Downlink
	M
	
	eHRPD Composite Available Capacity B.1.x4
	For the downlink 

	eHRPD Composite Available Capacity Uplink
	M
	
	eHRPD Composite Available Capacity B.1.x4
	For the uplink 


B.1.x4
eHRPD Composite Available Capacity

The Composite Available Capacity IE indicates the overall available resource level in the eHRPD cell in either Downlink or Uplink.

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

	eHRPD Cell Capacity Class Value
	M
	
	B.1.x5
	

	eHRPD Capacity Value 
	M
	
	B.1.x6
	‘0’ indicates no resource is available, Measured on a linear scale. 


B.1.x5
eHRPD Cell Capacity Class Value

The eHRPD Cell Capacity Class Value IE indicates the value that classifies the eHRPD cell capacity relatively to the other cells: the same scale shall apply to eHRPD, E-UTRAN, UTRAN and GERAN cells when mapping cell capacities on this value. The eHRPD Cell Capacity Class Value IE only indicates resources that are configured for traffic purposes. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	eHRPD Cell Capacity Class Value
	M
	
	INTEGER (1..100,...)
	Value 1 shall indicate the minimum cell capacity, and 100 shall indicate the maximum cell capacity. There should be a linear relation between cell capacity and Cell Capacity Class Value.


B.1.x6
eHRPD Capacity Value

The eHRPD Capacity Value IE indicates the amount of resources that are available for load balancing relative to the total eHRPD resources. A cell is expected to accept traffic corresponding to the indicated available capacity.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	eHRPD Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity . Capacity Value should be measured on a linear scale.


B.2
ASN.1 definition

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

--

-- IE definitions for the SON Transfer application
-- The IEs in this ASN.1 module shall be defined and encoded

-- using the same rules as applicable for the S1AP-IEs module.

-- 

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

SonTransfer-IEs

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

--

-- Generic IEs for the SON Transfer application

--

SONtransferApplicationIdentity ::= ENUMERATED {


cell-load-reporting,


...,


multi-cell-load-reporting,


event-triggered-cell-load-reporting,


ho-reporting,


eutran-cell-activation,


energy-savings-indication,


failure-event-reporting

}

SONtransferRequestContainer ::= CHOICE{


cellLoadReporting




NULL,


...,


multiCellLoadReporting



MultiCellLoadReportingRequest,


eventTriggeredCellLoadReporting

EventTriggeredCellLoadReportingRequest,


hOReporting






HOReport,


eutranCellActivation



CellActivationRequest,


energySavingsIndication



CellStateIndication,


failureEventReporting



FailureEventReport

}

SONtransferResponseContainer ::= CHOICE{


cellLoadReporting




CellLoadReportingResponse,


...,


multiCellLoadReporting



MultiCellLoadReportingResponse,


eventTriggeredCellLoadReporting
EventTriggeredCellLoadReportingResponse,


hOReporting






NULL,


eutranCellActivation



CellActivationResponse,


energySavingsIndication



NULL,


failureEventReporting



NULL

}

SONtransferCause ::= CHOICE {


cellLoadReporting




CellLoadReportingCause,


...,


multiCellLoadReporting



CellLoadReportingCause,


eventTriggeredCellLoadReporting

CellLoadReportingCause,


hOReporting






HOReportingCause,


eutranCellActivation



CellActivationCause,


energySavingsIndication



CellStateIndicationCause,


failureEventReporting



FailureEventReportingCause

}

CellLoadReportingCause ::= ENUMERATED {


application-container-syntax-error,


inconsistent-reporting-cell-identifier,


unspecified,


...

}

HOReportingCause ::= ENUMERATED {


application-container-syntax-error,


inconsistent-reporting-cell-identifier,


unspecified,


...

}

CellActivationCause ::= ENUMERATED {


application-container-syntax-error,


inconsistent-reporting-cell-identifier,


unspecified,


...

}

CellStateIndicationCause ::= ENUMERATED {


application-container-syntax-error,


inconsistent-reporting-cell-identifier,


unspecified,


...

}

FailureEventReportingCause ::= ENUMERATED {


application-container-syntax-error,


inconsistent-reporting-cell-identifier,


unspecified,


...

}

--

-- IEs for Cell Load Reporting application

--

CellLoadReportingResponse::= CHOICE{


eUTRAN


EUTRANcellLoadReportingResponse,


uTRAN


OCTET STRING,


gERAN


OCTET STRING,


...,

eHRPD


EHRPDSectorLoadReportingResponse
}

CompositeAvailableCapacityGroup ::= OCTET STRING

EUTRANcellLoadReportingResponse ::= SEQUENCE {


compositeAvailableCapacityGroup

CompositeAvailableCapacityGroup,


...

}

--

-- IEs for Multi-Cell Load Reporting application

--

EUTRANResponse::= SEQUENCE {


cell-ID


OCTET STRING,


eUTRANcellLoadReportingResponse

EUTRANcellLoadReportingResponse,


...

}

EHRPD-Sector-ID ::= BIT STRING (SIZE(128))

IRAT-Cell-ID ::= CHOICE{


eUTRAN


OCTET STRING,


uTRAN


OCTET STRING,


gERAN


OCTET STRING,


...,

eHRPD


EHRPD-Sector-ID
}

RequestedCellList ::= SEQUENCE (SIZE(1.. maxnoofIRATReportingCells)) OF IRAT-Cell-ID

MultiCellLoadReportingRequest::= SEQUENCE {


requestedCellList





RequestedCellList,


...

}

ReportingCellList-Item ::= SEQUENCE {


cell-ID








IRAT-Cell-ID,


...

}

ReportingCellList ::= SEQUENCE (SIZE(1.. maxnoofIRATReportingCells)) OF ReportingCellList-Item

MultiCellLoadReportingResponse ::= SEQUENCE (SIZE(1.. maxnoofIRATReportingCells)) OF MultiCellLoadReportingResponse-Item

MultiCellLoadReportingResponse-Item ::= CHOICE{ 


eUTRANResponse






EUTRANResponse,


uTRANResponse






OCTET STRING,


gERANResponse






OCTET STRING,


...,

eHRPD








EHRPDSectorLoadReportingResponse
}

--

-- IEs for Event-triggered Cell Load Reporting application

--

NumberOfMeasurementReportingLevels ::= ENUMERATED {


rl2,


rl3,


rl4,


rl5,


rl10,


...

}

EventTriggeredCellLoadReportingRequest ::= SEQUENCE {


numberOfMeasurementReportingLevels

NumberOfMeasurementReportingLevels,


...

}

OverloadFlag ::= ENUMERATED {


overload,


...

}

EventTriggeredCellLoadReportingResponse ::= SEQUENCE {


cellLoadReportingResponse



CellLoadReportingResponse,


overloadFlag






OverloadFlag





OPTIONAL,


...

}

--

-- IEs for HO Reporting application

--

HOReport::= SEQUENCE {


hoType




HoType,


hoReportType


HoReportType,


hosourceID



IRAT-Cell-ID,


hoTargetID



IRAT-Cell-ID,


candidateCellList

CandidateCellList,


...

}

HoType ::= ENUMERATED {


ltetoutran,


ltetogeran,


...

}

HoReportType ::= ENUMERATED {


unnecessaryhotoanotherrat,


...,


earlyirathandover

}

CandidateCellList ::= SEQUENCE (SIZE(1..maxnoofcandidateCells)) OF IRAT-Cell-ID

--

-- IEs for E-UTRAN Cell Activation application

--

CellActivationRequest ::= SEQUENCE {


cellsToActivateList

CellsToActivateList,


minimumActivationTime
INTEGER (1..60)

OPTIONAL,

...

}

CellsToActivateList ::= SEQUENCE (SIZE(1.. maxnoofCellineNB)) OF CellsToActivateList-Item

CellsToActivateList-Item ::= SEQUENCE {


cell-ID




OCTET STRING,


...

}

CellActivationResponse ::= SEQUENCE {


activatedCellsList

ActivatedCellsList,


...

}

ActivatedCellsList ::= SEQUENCE (SIZE(0.. maxnoofCellineNB)) OF ActivatedCellsList-Item

ActivatedCellsList-Item ::= SEQUENCE {


cell-ID




OCTET STRING,


...

}

--

-- IEs for Energy Savings Indication application

--

CellStateIndication ::= SEQUENCE {


notificationCellList


NotificationCellList,


...

}

NotificationCellList ::= SEQUENCE (SIZE(1.. maxnoofCellineNB)) OF NotificationCellList-Item

NotificationCellList-Item ::= SEQUENCE {


cell-ID




OCTET STRING,


notifyFlag



NotifyFlag,


...

}

NotifyFlag ::= ENUMERATED {


activated,


deactivated,


...

}

FailureEventReport::= CHOICE {


tooEarlyInterRATHOReportFromEUTRAN


TooEarlyInterRATHOReportReportFromEUTRAN,


...

}

TooEarlyInterRATHOReportReportFromEUTRAN ::= SEQUENCE {


uERLFReportContainer
OCTET STRING, -- as defined in TS 36.331 [16] --


mobilityInformation

MobilityInformation

OPTIONAL,


...

}

MobilityInformation ::= BIT STRING (SIZE(32))

--

-- IEs for reporting of eHRPD load
--

EHRPDCapacityValue ::= INTEGER (0..100)

EHRPDCellCapacityClassValue ::= INTEGER (1..100, ...)
EHRPDCellLoadReportingResponse 
::= SEQUENCE {


dL-EHRPD-CompositeAvailableCapacity


EHRPDCompositeAvailableCapacity,

uL-EHRPD-CompositeAvailableCapacity


EHRPDCompositeAvailableCapacity,


...

}

EHRPDCompositeAvailableCapacity ::= SEQUENCE {


eHRPDCellCapacityClassValue




EHRPDCellCapacityClassValue,

eHRPDCapacityValue







EHRPDCapacityValue,


...

}

EHRPDSectorLoadReportingResponse ::= SEQUENCE {


reportingCarrierList

ReportingCarrierList,


...

}

ReportingCarrierList ::= SEQUENCE (SIZE(1.. maxnoofEHRPDReportingCarriers)) OF EHRPDCellLoadReportingResponse

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

--

-- Constants

--

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

maxnoofIRATReportingCells




INTEGER ::= 128

maxnoofcandidateCells





INTEGER ::= 16

maxnoofCellineNB






INTEGER ::= 256
maxnoofEHRPDReportingCarriers



INTEGER ::= 16

--Value is FFS
END
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