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9.2.4
UL RTOA Measurement Configuration

The purpose of the UL RTOA Measurement Configuration IE is to convey the UL RTOA measurement parameters to the LMU.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UL RTOA Reference Time
	M
	
	BIT STRING (64)
	Time in seconds relative to 00:00:00 on 1 January  1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second. This IE is defined in reference to the SFN initialization time, TS 36.455 [4].

	Search Window Parameters
	O
	
	
	

	>Expected Propagation Delay
	O
	
	INTEGER 

(1..1200,…)


	UL RTOA expected propagation delay as defined in TS 36.111 [9].

	>Delay Uncertainty
	O
	
	INTEGER 

(1..100,…)


	The uncertainty of the propagation delay.

Mapping is included in TS 36.111 [9].

	Number of Transmissions
	M
	
	INTEGER (1..500,…, 0)
	The number of periodic SRS transmissions. The value of ‘0’ represents an infinite number of SRS transmissions.

	SRS Configuration
	M
	<1..

maxServCell>
	
	Configuration of SRS for corresponding serving cells. The IE is ignored if the NPRACH Configuration IE is included.

	>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell ID TS 36.455 [4].

	>UL EARFCN
	M
	
	INTEGER (0..maxEARFCN, ...)
	Corresponds to NUL for FDD and NDL/UL for TDD in ref. TS 36.104 [10]

	>UL-bandwidth
	M
	
	ENUMERATED (n6, n15, n25, n50, n75, n100, ...)
	Cell transmission bandwidth configuration in uplink corresponding to an E-UTRA channel bandwidth TS 36.104 [10], Table 5.6-1. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

	>UL-CyclicPrefixLength
	M
	
	ENUMERATED (Normal, Extended)
	Uplink cyclic prefix TS 36.455 [4].

	>srs-BandwidthConfig
	M
	
	ENUMERATED (bw0, bw1, bw2, bw3, bw4, bw5, bw6, bw7, ...)
	Cell-specific SRS bandwidth configuration TS 36.211 [11]. bw0 corresponds to value 0, bw1 to value 1 and so on.

	>srs-Bandwidth
	M
	
	ENUMERATED (bw0, bw1, bw2, bw3, ...)
	UE-specific SRS bandwidth configuration TS 36.211 [11]

	>srs-AntennaPort
	M
	
	ENUMERATED

(an1, an2, an4, , ...)
	Number of antenna ports for SRS transmission. TS 36.211 [11]

	>srs-HoppingBandwidth
	M
	
	ENUMERATED (hbw0, hbw1, hbw2, hbw3, ...)
	SRS frequency hopping bandwidth configuration TS 36.211 [11]

	>srs-cyclicShift
	M
	
	ENUMERATED (cs0, cs1, cs2, cs3, cs4, cs5, cs6, cs7, ...)
	SRS-Cyclic shift [36.211]

	>srs-ConfigIndex
	M
	
	INTEGER (0..1023)
	SRS configuration index [TS 36.213]

	>MaxUpPt
	C-IfTDD
	
	ENUMERATED (true)
	MaxUpPt TS 36.211 [11]

	>transmissionComb
	M
	
	INTEGER (0..1)
	Transmission comb TS 36.211 [11]

	>freqDomainPosition
	M
	
	INTEGER (0..23)
	Frequency domain position TS 36.211 [11]

	>groupHoppingEnabled
	M
	
	BOOLEAN
	Group-hopping-enabled TS 36.211 [11]

	>deltaSS
	O
	
	INTEGER (0..29)
	deltaSS TS 36.211 [11]

	NPRACH Configuration
	O
	
	
	Configuration of NPRACH for corresponding serving cells.

	>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell ID 

	>UL EARFCN
	M
	
	INTEGER (0..65535, ..., 65536..262143)
	Corresponds to NB-IOT anchor PRB in ref. TS 36.104 [5]. 

	>Offset of NB-IoT Channel Number to UL EARFCN
	M
	
	Offset of NB-IoT Channel Number to EARFCN

9.2.x
	Corresponds to MUL in TS 36.104 [5]

	> nprach-CP-Length
	M
	
	ENUMERATED {us66dot7, us266dot7, …}
	Uplink cyclic prefix of NPRACH. Refer to TS36.331

	>subcarrier indication DCI
	M
	
	INTEGER (0..63, …)
	Allocated subcarrier for NPRACH. Refer to TS36.212 and TS36.213.

	> NPRACH-Paramater
	M
	
	
	Refer to TS36.331

	>> nprach-Periodicity
	M
	
	ENUMERATED

(ms40, ms80, ms160, ms240, ms320, ms640, ms1280, ms2560, …)
	Refer to TS36.331

	>>nprach-StartTime
	M
	
	ENUMERATED (ms8, ms16, ms32, ms64, ms128, ms256, ms512, ms1024, …)
	Refer to TS36.331

	>> nprach-SubcarrierOffset
	M
	
	ENUMERATED (n0, n12, n24, n36, n2, n18, n34, …)
	Refer to TS36.331

	>> nprach-NumSubcarriers
	M
	
	ENUMERATED (n12, n24, n36, n48, …)
	Refer to TS36.331

	>> maxNumPreambleAttemptCE
	M
	
	ENUMERATED (n3, n4, n5, n6, n7, n8, n10, …}
	Refer to TS36.331

	>> numRepetitionsPerPreambleAttempt
	M
	
	ENUMERATED (n1, n2, n4, n8, n16, n32, n64, n128, …}
	Refer to TS36.331


	Condition
	Explanation

	IfTDD
	This IE shall be present if the UL-EARFCN IE refers to TDD operation.


	Range bound
	Explanation

	maxServCell
	Maximum number of serving cells = 5 TS 36.455 [4].

	maxEARFCN
	Maximum value of UL EARFCN. Value is 262143.


9.2.5
UL RTOA Measurements

The purpose of the UL RTOA Measurements IE is to signal UL RTOA measurement results to the E-SMLC.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	ULRTOAMeasurements
	M
	<0..maxNoULRTOA>
	
	Information below included for each UL RTOA measurement.

	>UL EARFCN
	M
	
	INTEGER (0..maxEARFCN,…)
	Corresponds to NUL for FDD and NDL/UL for TDD in TS 36.104.

	>Offset of NB-IoT Channel Number to UL EARFCN
	O
	
	Offset of NB-IoT Channel Number to EARFCN

9.2.x
	Corresponds to MUL in TS 36.104 [5]

	>UL RTOA
	M
	
	INTEGER (1..4800, …)
	LU RTOA Measruement. Mapping of the measured quantity is as defined in TS 36.111 [9]. 


	Range bound
	Explanation

	maxNoULRTOA
	Maximum no. of UL RTOA measurements  per UE is 5

, one measurement per carrier.

	maxEARFCN
	Maximum value of UL EARFCN. Value is 262143.


9.2.x
Offset of NB-IoT Channel Number to EARFCN

This IE is used to indicate the offset of the NB-IoT Channel Number to the EARFCN (TS 36.104 [5]).

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Offset of NB-IoT Channel Number to DL EARFCN
	M
	
	ENUMERATED (-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9, ...)
	


9.3.5
Information Element definitions

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

--

-- Information Element Definitions

--

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

SLMAP-IEs {

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

eps-Access (21) modules (3) slmap (50) version1 (1) slmap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


maxNrOfErrors,


maxServCell,


maxEARFCN,


maxNoULRTOA,


maxNoLMURfBands,


maxBWCombSet,


maxBWComb,


maxSimultaneousBands

FROM SLMAP-Constants


Criticality,


SLMAPTransactionID,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM SLMAP-CommonDataTypes


ProtocolExtensionContainer{},


ProtocolIE-Single-Container{},


SLMAP-PROTOCOL-EXTENSION,


SLMAP-PROTOCOL-IES

FROM SLMAP-Containers;

Cause ::= CHOICE {


radioNetworkLayer
RadioNetworkLayerCause,


protocol


ProtocolCause,


misc



MiscCause,


...

}

RadioNetworkLayerCause::= ENUMERATED {


unknown-or-already-allocated-slmap-id,


rf-frequency-band-not-supported,


rf-bandwidth-not-supported,


invalid-srs-coniguration,


unspecified,


...

}

ProtocolCause ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


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


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


semantic-error,


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


unspecified,


...

}

MiscCause ::= ENUMERATED {


control-processing-overload,


processing-resources-not-available,


hardware-failure,


o-and-m-intervention,


unspecified,


...

}

CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode




OPTIONAL,


triggeringMessage



TriggeringMessage



OPTIONAL,


procedureCriticality


Criticality





OPTIONAL,


slmapTransactionID



SLMAPTransactionID



OPTIONAL,


iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} }
OPTIONAL,


...

}

CriticalityDiagnostics-ExtIEs SLMAP-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 SLMAP-PROTOCOL-EXTENSION ::= {


...

}

TypeOfError ::= ENUMERATED {


not-understood,


missing,


...

}

UL-RTOAMeasurementConfiguration ::= SEQUENCE {


ulRtoaReferenceTime


BIT STRING (SIZE (64)),


searchWindowParameters

SearchWindowParameters





OPTIONAL,


numberOfTransmissions

INTEGER (1..500,..., 0),


srsConfiguration


SRSConfiguration,


nPRACHConfiguration


NPRACHConfiguration






OPTIONAL,


...

}

SearchWindowParameters ::= SEQUENCE {


expectedPropagationDelay
INTEGER (1..1200, ...)





OPTIONAL,


delayUncertainty


INTEGER (1..100, ...)





OPTIONAL,


...

}

SRSConfiguration ::= SEQUENCE (SIZE (1.. maxServCell)) OF SRSConfigurationForOneCell

SRSConfigurationForOneCell ::= SEQUENCE {


pci






PCI,


ulEarfcn




EARFCN,


ulBandwidth




ChannelBandwidth,


ulCyclicPrefixLength

CPLength,


srsBandwidthConfig


BandwidthConfig,


srsBandwidth



SRSBandwidth,


srsAntennaPort



AntennaPort,


srsHoppingBandwidth


HoppingBandwidth,


srsCyclicShift



CyclicShift,


srsConfigIndex



INTEGER (0..1023),


srsMaxUpPts




ENUMERATED {true}


OPTIONAL, -- present if TDD


transmissionComb


INTEGER (0..1),


freqDomainPosition


INTEGER (0..23),


groupHoppingEnabled


BOOLEAN,


deltaSS





INTEGER (0..29)


OPTIONAL,


...

}

PCI ::= INTEGER (0..503, ...)

EARFCN ::= INTEGER (0..maxEARFCN, ...)

ChannelBandwidth ::= ENUMERATED {


n6,


n15,


n25,


n50,


n75,


n100,


...

}

CPLength ::= ENUMERATED {


normal,


extended,


...

}

BandwidthConfig ::= ENUMERATED {


bw0,


bw1,


bw2,


bw3,


bw4,


bw5,


bw6,


bw7,


...

}

SRSBandwidth ::= ENUMERATED {


bw0,


bw1,


bw2,


bw3,


...

}

AntennaPort ::= ENUMERATED {


an1,


an2,


an4,


...

}

HoppingBandwidth ::= ENUMERATED {


hbw0,


hbw1,


hbw2,


hbw3,


...

}

CyclicShift ::= ENUMERATED {


cs0,


cs1,


cs2,


cs3,


cs4,


cs5,


cs6,


cs7,


...

}

UL-RTOAMeasurements ::= SEQUENCE (SIZE (1.. maxNoULRTOA)) OF UL-RTOAMeasurement

UL-RTOAMeasurement ::= SEQUENCE {


ulEarfcn




EARFCN,


ulRtoa





INTEGER (1.. 4800, ...),


offsetNBChanneltoEARFCN

OffsetNBChanneltoEARFCN

OPTIONAL,


...

}

LMU-ID ::= INTEGER (0..1048575)

ESMLC-ID ::= INTEGER (0..255)

ESMLC-MeasurementID ::= INTEGER (0.. 65535, ...)

LMUInformation ::= SEQUENCE {


lmuPosition




LMUPosition





OPTIONAL,


listOfRfBands



ListOfRfBands,


bWCombinationParameters

BWCombinationParameters


OPTIONAL,


...

}

ListOfRfBands ::= SEQUENCE (SIZE (1.. maxNoLMURfBands)) OF FreqBandIndicator

FreqBandIndicator ::= INTEGER (1.. 256)

BWCombinationParameters ::= SEQUENCE (SIZE (1.. maxBWComb)) OF


SupportedBandwidthCombinationSet

SupportedBandwidthCombinationSet ::= SEQUENCE (SIZE (1.. maxBWCombSet)) OF


BandCombination

BandCombination ::= SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF


FreqBandIndicator

LMUPosition ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


latitude




INTEGER (0..8388607),


longitude




INTEGER (-8388608..8388607),

directionOfAltitude


ENUMERATED {height, depth},

altitude




INTEGER (0..32767),


uncertaintySemi-major

INTEGER (0..127),

uncertaintySemi-minor

INTEGER (0..127),

orientationOfMajorAxis

INTEGER (0..179),


uncertaintyAltitude


INTEGER (0..127),


confidence




INTEGER (0..100),


...

}
NPRACHConfiguration ::=


SEQUENCE {


pCI






INTEGER (0..503,...),



uLEARFCN





INTEGER (0..65535, ..., 65536..262143),



offsetNBChanneltoEARFCN

OffsetNBChanneltoEARFCN,



nprach-CP-Length



ENUMERATED {us66dot7, us266dot7, ...},



subcarrierIndicationDCI

INTEGER (0..63,...),



nPRACH-Parameter



NPRACH-Parameter
}

NPRACH-Parameter::=

SEQUENCE {


nprach-Periodicity 





ENUMERATED {ms40, ms80, ms160, ms240, 















ms320, ms640, ms1280, ms2560, ...},


nprach-StartTime






ENUMERATED {ms8, ms16, ms32, ms64, 















ms128, ms256, ms512, ms1024, ...},


nprach-SubcarrierOffset




ENUMERATED {n0, n12, n24, n36, n2, n18, n34, ...},


nprach-NumSubcarriers




ENUMERATED {n12, n24, n36, n48, ...},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, ...},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128, ...}

}
OffsetNBChanneltoEARFCN ::= ENUMERATED {


minusTen,



minusNine,



minusEight,



minusSeven,



minusSix,



minusFive,



minusFour,



minusThree,



minusTwo,



minusOne,



minusZeroDotFive,



zero,



one,



two,



three,



four,



five,



six,



seven,



eight,



nine,



...

}
END

