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Enhanced physical downlink control channel (EPDCCH) and its
demodulation reference signal (DM-RS) generation functions in support of
3GPP Release 11

R2014b adds support for the creation of Release 11 compliant enhanced physical
downlink control channel (EPDCCH) transmissions. For details, see the command

line help for 1teEPDCCH and 1teEPDCCHIndices. Additionally, 1teEPDCCHDMRS and
1teEPDCCHDMRS Indices allow you to generate the associated demodulation reference
signals (DM-RS).

Channel quality indicator (CQI) and rank indicator (RI) estimation
functions for modulation and coding scheme (MCS) selection

R2014b adds support for adaptive modulation and coding scheme (MCS) selection.
IteCQlSelect performs channel quality indicator (CQI) estimation, IteRI1Select
performs rank indicator (RI) estimation, and IteMCS provides a lookup between MCS
values and the corresponding transport block size (TBS) and modulation order.

Unifying function for extracting physical channel symbols and signals
from a resource grid

R2014b adds support for extracting physical channel symbols and signals from a resource
grid. For details, see the command line help for 1 teExtractResources.

Zero-power channel state information reference signals (CSI-RS)
generation functions in support of 3GPP Release 10

R2014b adds support for zero-power CSI-RS. New parameters added to 1teCSIRS,
IteCSIRSIndices, and ItePDSCHINndices allow you to define zero-power CSI-RS via
the standardized 16-bit bitmap representation.
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Standard-compliant models for LTE and LTE-Advanced (Releases 8, 9, and
10)

The LTE System Toolbox™ product provides standard-compliant functions and tools for
the design, simulation, and verification of long-term evolution (LTE) and LTE-Advanced
communications systems. LTE-Advanced comprises changes made to releases 9 and 10 of
the LTE Standard.

End-to-end physical layer transmit and receive processing functions,
including OFDM (downlink) and SC-FDMA (uplink)

The LTE System Toolbox product provides standard-compliant functions for end-to-
end physical layer transmit and receive processing. These functions include OFDM
modulation for downlink and SC-FDMA modulation for uplink.

MIMO antenna transmission and UE-specific beamforming functions

The LTE System Toolbox product provides standard-compliant functions for multiple-
input, multiple-output (MIMO) antenna transmission and user equipment (UE)-specific
beamforming.

Channel estimation, synchronization, and MIMO receiver functions

The LTE System Toolbox product provides standard-compliant MIMO receiver functions
for synchronization, channel estimation, equalization, and signal recovery procedures.

Standard-compliant propagation channel models

The LTE System Toolbox product provides standard-compliant functions for modeling
propagation channels. These functions include models for MIMO fading channel, EPA,
EVA, and ETU, moving propagation channel, and high-speed train MIMO channel.

Test models and reference measurement channel (RMC) waveform
generators

The LTE System Toolbox product provides standard-compliant functions and tools for
generating E-UTRA test models (E-TM) and reference measurement channel (RMC)
waveforms.



Interactive tools for conformance and BER testing

The LTE System Toolbox product provides interactive tools for conformance and BER
testing. You can create and reuse a conformance test bench to verify that your designs,
prototypes, and implementations comply with the LTE standard.

Recovery of low-level parameters, such as cell identity

The LTE System Toolbox product provides for the recovery of low-level parameters, such
as cell identity.

Apps for generating waveforms and analyzing throughput

This release adds the following four new apps to the MATLAB® apps gallery.

+ LTE Downlink RMC Generator — used for selection of parameters for and
generation of downlink reference measurement channel (RMC) waveforms. For more
information, see lteRMCDLTool or

+ LTE Uplink RMC Generator — used for selection of parameters for and generation
of uplink reference measurement channel (RMC) waveforms. For more information,
see lteRMCULTool or

+ LTE Test Model Generator — used for selection of parameters for and generation
of E-UTRA test model (E-TM) waveforms. For more information, see lteTestModelTool
or .

* LTE Throughput Analyzer — used to perform the PDSCH demodulation
performance test and plot throughput performance graphs. For more information, see
IteDLConformanceTestTool or .

Function names and output behavior changed

Previous versions of the LTE System Toolbox product used different function names. In
version 1.0, the LTE System Toolbox product contains an entirely new set of function
names. Also, many functions in previous versions of the LTE System Toolbox product
returned row vectors for output arguments. In version 1.0, many of the new equivalent
functions return column vectors for output arguments.
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Compatibility Considerations

If you wrote scripts using any of the old function names used in previous versions, you
must modify the scripts to use the new function names in the LTE System Toolbox
product, version 1.0. Also, you must modify many of the scripts to expect column vectors
for output arguments where row vectors were previously returned. Refer to the following
table for a mapping of the previous function names to their new equivalent function
names.

In R2014a, by default, all the functions listed in the Previous Function Name
column are on the MATLAB path. To remove these functions from the path, call the
rmlteobsolete function. To add these functions to the path again, call the addlteobsolete

function.
Previous Function Name New Function Name
LteACKDecode IlteACKDecode
LteACKEncode IteACKEncode
LteBCH IteBCH
LteBCHDecode IteBCHDecode
LteCFI IteCFI
LteCFIDecode IteCFIDecode
LteCQIDecode IteCQIDecode
LteCQIEncode IteCQIEncode
LteCRC IlteCRCEncode
LteCRCDecode IteCRCDecode
LteCS1Codebook IteCSICodebook
LteCSIRS 1teCSIRS
LteCSIRSIndices IteCSIRSIndices
LteCelIRS IteCellRS
LteCellRSIndices IteCellRSIndices
LteCellSearch IteCellSearch
LteCodeBlkDeseg IteCodeBlockDesegment
LteCodeBlkSeg IteCodeBlockSegment
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Previous Function Name

New Function Name

LteConvCode IteConvolutionalEncode
LteConvDecode IteConvolutionalDecode
LteDCI IteDCI

LteDCIDecode IteDCIDecode

LteDCIDiIms IteDCIInfo

LteDCIEncode IteDCIEncode
LteDLChannelEstimation IlteDLChannelEstimate
LteDLConformanceTestBench IteDLConformanceTestTool
LteDLDeprecoder IteDLDeprecode
LteDLFrameOffset IteDLFrameOffset

LteDLPerfectChannelEstimation

lteDLPerfectChannelEstimate

LteDLPrecoder

IteDLPrecode

LteDLResourceGrid IteDLResourceGrid
LteDLResourceGridDims IteDLResourceGridSize
LteDLSCH IteDLSCH
LteDLSCHDecode IlteDLSCHDecode
LteDLSCHDims IteDLSCHInfo
LteDMRS IteDMRS
LteDMRSINndices IteDMRSIndices
LteDuplexDims IteDuplexingInfo
LteEWM IlteEVM
LteEqualizeMIMO IlteEqualizeMIMO
LteEqual izeMMSE IteEqualizeMMSE
LteEqual izeULMIMO IteEqualizeULMIMO
LteEqualizeZF IlteEqualizeZF
LteFadingChan IteFadingChannel
LteFreqCorrect IteFrequencyCorrect
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Previous Function Name

New Function Name

LteFreqOffset IteFrequencyOffset
LteHSTChan IteHSTChannel
LteLayerDemapper IteLayerDemap
LteLayerMapper IteLayerMap
LteMIB IteMIB
LteMovingChan IlteMovingChannel
LteOFDM IteOFDMModulate
LteOFDMDemod IteOFDMDemodulate
LteOFDMDims I1teOFDMInfo
LtePBCH ItePBCH
LtePBCHDecode ItePBCHDecode
LtePBCHINndices ItePBCHIndices
LtePBCHPRBS ItePBCHPRBS
LtePCFICH ItePCFICH
LtePCFICHDecode ItePCFICHDecode
LtePCFICHDims ItePCFICHInfo
LtePCFICHINndices I1tePCFICHIndices
LtePCFICHPRBS ItePCFICHPRBS
LtePDCCH IltePDCCH
LtePDCCHDecode ItePDCCHDecode
LtePDCCHDeilnterleave IltePDCCHDeinterleave
LtePDCCHDims ItePDCCHInfo
LtePDCCHINndices ItePDCCHIndices
LtePDCCHInterleave IltePDCCHInterleave
LtePDCCHPRBS I1tePDCCHPRBS
LtePDCCHSearch ItePDCCHSearch
LtePDCCHSpace I1tePDCCHSpace

2-6



http://www.mathworks.com/help/releases/R2014a/lte/ref/ltefrequencyoffset.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltehstchannel.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltelayerdemap.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltelayermap.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltemib.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltemovingchannel.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteofdmmodulate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteofdmdemodulate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteofdminfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepbch.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepbchdecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepbchindices.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepbchprbs.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepcfich.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepcfichdecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepcfichinfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepcfichindices.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepcfichprbs.html
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http://www.mathworks.com/help/releases/R2014a/lte/ref/ltepdcchindices.html
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Previous Function Name

New Function Name

LtePDSCH ItePDSCH
LtePDSCHDecode ItePDSCHDecode
LtePDSCHINndices ItePDSCHIndices
LtePDSCHPRBS I1tePDSCHPRBS
LtePHICH ItePHICH
LtePHICHDecode ItePHICHDecode
LtePHICHDeprecoder ItePHICHDeprecode
LtePHICHDims ItePHICHInfo
LtePHICHINndices IltePHICHIndices
LtePHICHPRBS ItePHICHPRBS
LtePHICHPrecoder IltePHICHPrecode
LtePHICHTxDivDecode ItePHICHTransmitDiversityDecode
LtePMIDiIms ltePMIInfo
LtePMISelection IltePMISelect

LtePRACH IltePRACH
LtePRACHDetect ItePRACHDetect
LtePRACHDiIims ItePRACHInfo
LtePRBFromDCI IteDCIResourceAllocation
LtePRBS ItePRBS

LtePRS ItePRS
LtePRSIndices ItePRSIndices

LtePSS ItePSS
LtePSSIndices ItePSSIndices
LtePUCCH1 ItePUCCH1
LtePUCCH1DRS I1tePUCCH1DRS
LtePUCCH1DRSINndices ItePUCCH1DRSIndices
LtePUCCH1Decode ItePUCCH1Decode
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Previous Function Name

New Function Name

LtePUCCHlIndices ItePUCCH 1Indices
LtePUCCH2 I1tePUCCH2
LtePUCCH2DRS I1tePUCCH2DRS
LtePUCCH2DRSDecode ItePUCCH2DRSDecode
LtePUCCH2DRSIndices IltePUCCH2DRSIndices
LtePUCCH2Decode I1tePUCCH2Decode
LtePUCCH2Indices ItePUCCH2Indices
LtePUCCH2PRBS ItePUCCH2PRBS
LtePUCCH3 I1tePUCCHS3
LtePUCCH3DRS I1tePUCCH3DRS
LtePUCCH3DRSINndices ItePUCCH3DRSIndices
LtePUCCH3Decode ItePUCCH3Decode
LtePUCCH3Indices IltePUCCH3Indices
LtePUCCH3PRBS I1tePUCCH3PRBS
LtePUSCH ItePUSCH
LtePUSCHDRS I1tePUSCHDRS
LtePUSCHDRSIndices I1tePUSCHDRSIndices
LtePUSCHDecode ItePUSCHDecode
LtePUSCHDeprecoder I1tePUSCHDeprecode
LtePUSCHINndices ItePUSCHIndices
LtePUSCHPrecoder IltePUSCHPrecode
LteRIDecode IteRIDecode
LteRIEncode IteRIEncode

LteRMCDL IteRMCDL
LteRMCDLTool IteRMCDLTool
LteRMCUL IteRMCUL
LteRMCULTool IteRMCULTool
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http://www.mathworks.com/help/releases/R2014a/lte/ref/ltermcdl.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltermcdltool.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltermcul.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltermcultool.html

Previous Function Name

New Function Name

LteRateMatchConv IteRateMatchConvolutional
LteRateMatchTurbo IteRateMatchTurbo
LteRateRecoverConv IteRateRecoverConvolutional
LteRateRecoverTurbo IteRateRecoverTurbo
LteResourceCrid IteResourceGrid
LteResourceGridDims IteResourceGridSize
LteSCFDMA IlteSCFDMAModulate
LteSCFDMADemod IteSCFDMADemodulate
LteSCFDMADiIms I1teSCFDMAInfo

LteSRS IteSRS

LteSRSDims IteSRSInfo

LteSRSIndices IteSRSIndices

LteSSS 1teSSS

LteSSSIndices IteSSSIndices
LteSymbolDemod IteSymbolDemodulate
LteSymbolIMod IteSymbolModulate

LteTBS 1teTBS

LteTestModel IteTestModel
LteTestModelTool IteTestModelTool
LteTurboCode IteTurboEncode
LteTurboDecode IteTurboDecode
LteTxDiversityDecode IteTransmitDiversityDecode
LteUCI3Decode I1teUCI3Decode
LteUCI3Encode 1teUCI3Encode
LteUCIDecode IteUCIDecode
LteUCIEncode IteUCIEncode

LteUeRS Removed. Use lteDMRS instead.
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http://www.mathworks.com/help/releases/R2014a/lte/ref/lteratematchconvolutional.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteratematchturbo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteraterecoverconvolutional.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteraterecoverturbo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteresourcegrid.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteresourcegridsize.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltescfdmamodulate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltescfdmademodulate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltescfdmainfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesrs.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesrsinfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesrsindices.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesss.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesssindices.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesymboldemodulate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltesymbolmodulate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltetbs.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltetestmodel.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltetestmodeltool.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteturboencode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteturbodecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltetransmitdiversitydecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteuci3decode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteuci3encode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteucidecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteuciencode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedmrs.html

R2014a

Previous Function Name

New Function Name

LteUeRSIndices

Removed. Use IteDMRSIndices instead.

LteULChannelEstimation

lteULChannelEstimate

LteULChannelEstimationPUCCH1

lteULChannelEstimatePUCCH1

LteULChannelEstimationPUCCH2

IteULChannelEstimatePUCCH2

LteULChannelEstimationPUCCH3

lteULChannelEstimatePUCCH3

LteULDeprecoder IteULDeprecode
LteULDescrambler IteULDescramble
LteULFrameOffset IteULFrameOffset

LteULFrameOffsetPUCCH1

IteULFrameOffsetPUCCH1

LteULFrameOffsetPUCCH2

IteULFrameOffsetPUCCH2

LteULFrameOffsetPUCCH3

lteULFrameOffsetPUCCHS3

LteULPMIDims IteULPMIInfo

LteULPMISelection IlteULPMISelect
LteULPerfectChannelEstimation IteULPerfectChannel Estimate

LteULPrecoder lteULPrecode

LteULResourceGrid IteULResourceGrid

LteULResourceGridDims IteULResourceGridSize

LteULSCH IteULSCH

LteULSCHDecode IteULSCHDecode

LteULSCHDeinterleave IteULSCHDeinterleave

LteULSCHDiIms IteULSCHInfo

LteULSCHInterleave IteULSCHInterleave

LteULScrambler lteULScramble

LteVersion Removed. Use the MATLAB version function instead.
LteWarning IlteWarning

LteZadoffChu Removed. Use lteZadoffChuSeq in the Communications

System Toolbox™ product instead.
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http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedmrsindices.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulchannelestimate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulchannelestimatepucch1.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulchannelestimatepucch2.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulchannelestimatepucch3.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteuldeprecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteuldescramble.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulframeoffset.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulframeoffsetpucch1.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulframeoffsetpucch2.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulframeoffsetpucch3.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulpmiinfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulpmiselect.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulperfectchannelestimate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulprecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulresourcegrid.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulresourcegridsize.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulsch.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulschdecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulschdeinterleave.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulschinfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulschinterleave.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteulscramble.html
http://www.mathworks.com/help/releases/R2014a/matlab/ref/version.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltewarning.html
http://www.mathworks.com/help/releases/R2014a/comm/ref/ltezadoffchuseq.html

