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Sidelink Receive Functionality: Perform sidelink link-level simulations that
include timing synchronization, channel estimation, and equalization for
ProSe direct communications

The following sidelink channel estimation and timing synchronization functions
have been added to LTE System Toolbox™: 1teSLFrameOffsetPSBCH,
IteSLFrameOffsetPSCCH, IteSLFrameOffsetPSSCH,
IteSLChannelEstimatePSBCH, IteSLChannelEstimatePSCCH, and
IteSLChannelEstimatePSSCH. For more information, see “Sidelink Channels”.

“Sidelink PSCCH and PSSCH Throughput” demonstrates using the PSCCH and PSSCH
frame offset and channel estimation functions in a BLER simulation of sidelink control
and shared channels.

TDD Configurations Support: Generate waveforms for all TDD
configurations, including HARQ process mapping tables

The uplink and downlink generators can now create waveforms for any TDD
configuration. The HARQ process mapping table creation was updated to support all
TDD configurations. For more information, see 1teRMCDLTool and 1teRMCULTool.

For TDD, 1teRMCDL now allows parameterization using the TDD configuration when the
reference configuration is not provided, specifically when the RC parameter is absent or is
empty, [ 1. When a supported reference configuration is specified, the TDD configuration
defaults to 1 as specified by the RMC definitions in TS 36.101, Annex A. If scheduling is
not specified via input parameters, all downlink and special subframes are assumed to be
scheduled.

5G Library: Simulate 3GPP 5G radio technologies

The 5G library provides MATLAB® functions for simulating 3GPP 5G new radio
technologies. To download these functions:

1 Onthe MATLAB Home tab, in the Environment section, click Add-Ons > Get
Add-Ons.
2 Inthe Add-On Explorer window, browse or search for 5G.

3 Select the add-on and then click Install.



Additional Functions Implemented in MATLAB Code: Explore the MATLAB
code of ltePRACH, ltePRACHInfo, lteSymbolModulate, lteDLSCH, and
lteDLSCHDecode

These functions have been implemented using MATLAB code — 1tePRACH,
1tePRACHINnTo, IteSymbolModulate, 1teDLSCH, and 1teDLSCHDecode.

You can now access the underlying code of these functions to customize the algorithms
and functions.

Transmission Modes 7 to 10 Throughput Example: Evaluate the
performance of non-codebook-based transmission modes 7 to 10 in FDD
and TDD scenarios

The example models throughput simulation performance for the physical downlink
shared channel (PDSCH) in an FDD scenario. The 3GPP transmission modes explored
include:

+ TM7 — Non-codebook-based precoding for a single layer (Port 5)

+ TMS8 — Non-codebook-based precoding for up to two layers (Port 7-8), or single
antenna port 7 or 8

+ TM9 and TM10 — Non-codebook-based precoding for up to eight layers (Port 7-14), or
single antenna port 7 or 8

Change to CBSBuffers representation used by lteDLSCHDecode

This change makes the CBSBuffers format consistent across LTE System Toolbox
functions. The R2017a release changes the representation of the CBSBuffers field

of the statein input and stateout output structure arrays. This change makes
IteDLSCHDecode consistent with the format used by the other LTE System Toolbox low-
level coding chain functions, such as IteRateRecoverTurbo and IteULSCHDecode.

Compatibility Considerations

Up to R2016b, the CBSBuffers field for IteDLSCHDecode contains the LLR soft buffer
states ordered with the systematic (S) and parity (P) bits interleaved, such as [S P1 P2 S
P1 P2...], where P1 is a parity bit from the first encoder, and P2 is a parity bit from the
second encoder.
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In R2017a, these LLR soft buffer states are ordered in separate consecutive blocks, such
as [block of S, block of P1, block of P2].
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Sidelink Functionality: Model sidelink transmission and reception for
ProSe direct communications

In this release, LTE System Toolbox adds proximity services (ProSe) transmission and
reception components to support sidelink communication. Release 12 of the 3GPP LTE
standard introduced this new device-to-device (D2D) interface, primarily allowing LTE to
support public safety communication systems.

LTE System Toolbox sidelink transmission and reception functions have been added for

broadcast, control, and shared channels. ProSe direct communication enables direct UE

to multiple UE communication (group communication) without data transmission on the
uplink or downlink. ProSe direct communication is allowed for public safety applications
only and supports one or more UEs being out of network or out of frequency coverage.

For a list of sidelink functions and further details, see Sidelink Channels.

EPDCCH Receiver: Perform end-to-end EPDCCH BLER simulation

This release adds enhanced physical downlink control channel (EPDCCH) receiver
support including search space creation, physical channel demodulation, and blind
search. For further details, see Enhanced Physical Downlink Control Channel (EPDCCH)
Conformance Test.

Transmission Modes 7 to 10 Throughput Example: Evaluate the
performance of non-codebook-based transmission modes 7 to 10

The PDSCH TDD Throughput for Non-Codebook Based Precoding Schemes: Port

5 (TM7), Port 7 or 8 or Port 7-8 (TMS8), Port 7-14 (TM9 and TM10) example models
throughput simulation performance for the physical downlink shared channel (PDSCH)
in a TDD scenario. The 3GPP transmission modes explored include:

+ TM7 — Non-codebook-based precoding for a single layer (Port 5)

+ TM8 — Non-codebook-based precoding for up to two layers (dual layer Port 7-8, or
single antenna port 7 or 8)

+ TM9 and TM10 — Non-codebook based precoding for up to eight layers (up to eight
layers Port 7-14 or single antenna port 7 or 8)


http://www.mathworks.com/help/releases/R2016b/lte/sidelink-channels.html
http://www.mathworks.com/help/releases/R2016b/lte/examples/enhanced-physical-downlink-control-channel-epdcch-conformance-test.html
http://www.mathworks.com/help/releases/R2016b/lte/examples/enhanced-physical-downlink-control-channel-epdcch-conformance-test.html
http://www.mathworks.com/help/releases/R2016b/lte/examples/pdsch-tdd-throughput-for-non-codebook-based-precoding-schemes-port-5-tm7-port-7-or-8-or-port-7-8-tm8-port-7-14-tm9-and-tm10.html
http://www.mathworks.com/help/releases/R2016b/lte/examples/pdsch-tdd-throughput-for-non-codebook-based-precoding-schemes-port-5-tm7-port-7-or-8-or-port-7-8-tm8-port-7-14-tm9-and-tm10.html

Waveform Generation Enhancements: Generate sustained data rate
waveforms and directly control the code rate

This release adds several enhancements for waveform generation and analysis:

Previously, the only subframe 5 data that could be generated was OCNG. Now you
can transmit reference PDSCH data in subframe 5. For details, see lte RMCDLTool
and 1teRMCDL.

Support for generating sustained data rate RMC waveforms. For details, see
IteRMCDLTool and lteRMCDL.

Direct control over target code rate. For details, see teRMCDL and I1teRMCUL.

Simulation support added to lteDLConformanceTestTool for Transmission modes 7—

10. Transmission modes 7-10 include demodulation reference signals (DM-RS) for
channel estimation when demodulating PDSCH.

The LTE Parameterization for Waveform Generation and Simulation example shows
the steps involved and the different ways to parameterize end-to-end simulations and

static waveform generation using LTE System Toolbox.

Functions now implemented in MATLAB Code

The 1teOFDMModulate and 1teSCFDMAModulate functions are now implemented in
MATLAB code. You can access the underlying code to customize the algorithms and
functions.
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http://www.mathworks.com/help/releases/R2016b/lte/examples/parameterization-for-waveform-generation-and-simulation.html
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Release 12 Alternative Codebook: Model CSl reporting with Release 12
alternative codebook, optimized for Multiuser-MIMO applications

These functions now support Release 12 alternative codebook (four-antenna downlink),
as specified in TS 36.213, Table 7.2.4-0A to Table 7.2.4-0D:

1teCSICodebook

ItePMIInfo

ItePMISelect

IteRISelect

IlteCQISelect

Release 10 and 11 DCI Message Enhancements: Create, decode, and
search for all DCI messages for LTE Releases 10 and 11

These functions now fully support 3GPP Release 10 and 11 DCI message creation,
manipulation, and decoding:

IteDCI

IteDCIDecode

IteDClIInfo

1tePDCCHSearch

Fixed Reference Channel A.11-1 Waveform Generation: Create
waveforms with TTl bundling and Release 12 enhanced HARQ patterns
for VolIP applications

The 1teRMCUL and 1teRMCULTool functions now support 3GPP Release 12 uplink fixed
reference channel A11-1. The FRC A11-1 specifies waveform generation of PUSCH with
TTI bundling and the enhanced HARQ pattern.

EPDCCH Channel Estimation: Estimate the channel for EPDCCH
equalization and reception

The lteDLChannelEstimate function now supports EPDCCH DM-RS channel estimation,
which can be used for equalization and reception of EPDCCH.
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http://www.mathworks.com/help/releases/R2016a/lte/ref/ltecsicodebook.html
http://www.mathworks.com/help/releases/R2016a/lte/ref/ltepmiinfo.html
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http://www.mathworks.com/help/releases/R2016a/lte/ref/ltecqiselect.html
http://www.mathworks.com/help/releases/R2016a/lte/ref/ltedci.html
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Release 12 256QAM: Simulate small cell PDSCH 256QAM modulation
and coding schemes

1teTBS, 1teMCS, and all PDSCH/DL-SCH related functions have been updated adding
support for 256QAM modulation. These functions extend TBS tables and add the
alternative PDSCH MCS table for Release 12 MCS determination.

Release 11 Multiple Zero Power CSI-RS Bitmaps: Model multicell ZP CSI-
RS patterns

1teCSIRS, 1teCSIRSIndices, 1te EPDCCHIndices, and 1tePDSCHIndices functions now
support multiple zero-power CSI-RS resources. Using these functions when assigning
resource elements, a transmitting cell can now avoid assigning resource elements used by
other cells for CSI-RS transmission.

Release 11 PUSCH/PUCCH DRS Virtual Identities: Model uplink Release
11 Coordinated Multipoint (CoMP) scenarios

The following functions now support virtual cell identities and alternative scrambling,
enabling modeling of uplink Release 11 Coordinated Multipoint (CoMP) scenarios with
the LTE System Toolbox:

1tePUSCHDRS IteULChannelEstimate IteULChannelEstimatePUCCH2
1tePUCCH1DRS IteULFrameOffset IteULFrameOffset PUCCH2
I1tePUCCH2DRS IteULChannelEstimatePUCCHeULChannelEstimatePUCCH3
1tePUCCH3DRS IteULFrameOffsetPUCCH1 1teULFrameOffsetPUCCH3
1teRMCULTool IltePUCCH2DRSDecode

Cell Search Enhancements: Detect multiple cells in an LTE downlink
waveform

The IteCellSearch now enables you to:

Detect multiple cells
Perform post-FFT-based SSS detection


http://www.mathworks.com/help/releases/R2015b/lte/ref/ltetbs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltemcs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltecsirs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltecsirsindices.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteepdcchindices.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltepdschindices.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltepuschdrs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulchannelestimate.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulchannelestimatepucch2.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltepucch1drs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulframeoffset.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulframeoffsetpucch2.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltepucch2drs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulchannelestimatepucch1.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulchannelestimatepucch3.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltepucch3drs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulframeoffsetpucch1.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/lteulframeoffsetpucch3.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltermcultool.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltepucch2drsdecode.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltecellsearch.html

Compare the strength of detected cells

The following feature examples show the cell search enhancements:

Reference Signal Measurements (RSRP,RSSI,RSRQ) for Cell Reselection determines

the quality of the detected cells. The cell reselection test environment, described in T'S

36.133 Annex A.4.2.2.1, is configured in this example.

Cell Search, MIB and SIB1 Recovery fully synchronizes, demodulates and decodes live

eNodeB signal.

Time Difference Of Arrival Positioning Using PRS calculates the position of a User
Equipment (UE) within a network of eNodeBs via the Time Difference Of Arrival

(TDOA) positioning approach in conjunction with the Release 9 Positioning Reference

Signal (PRS).

Waveform Generation: Improved control of PDCCH, DCI, and OCNG for
test and measurement

The uplink and downlink waveform generator functions (IlteRMCDLTool, 1te RMCDL,
IteRMCULTool, and 1teRMCUL) now enable:
Uplink waveform generator control of the bandwidth associated with each RMC
Downlink waveform generator control of the DCI format, the PDCCH format, and
PDCCH power. OCNG generation for PDSCH and PDCCH, has been enhanced as
follows:
New parameters to enable or disable the PDSCH and PDCCH OCNG
OCNG power control

Control over the RNTI of the PDSCH OCNG, modulation scheme, and the
transmission scheme

The PDCCH Conformance Test feature example demonstrates some of the enhanced
waveform generation controls.

LTE Obsolete Interface Support

This interface is provided for backwards compatibility. It will now result in runtime
errors indicating which new functions to use.


http://www.mathworks.com/help/releases/R2015b/lte/examples/reference-signal-measurements-rsrp-rssi-rsrq-for-cell-reselection.html
http://www.mathworks.com/help/releases/R2015b/lte/examples/cell-search-mib-and-sib1-recovery.html
http://www.mathworks.com/help/releases/R2015b/lte/examples/time-difference-of-arrival-positioning-using-prs.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltermcdltool.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltermcdl.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltermcultool.html
http://www.mathworks.com/help/releases/R2015b/lte/ref/ltermcul.html
http://www.mathworks.com/help/releases/R2015b/lte/examples/pdcch-conformance-test.html

R2015b

Compatibility Considerations

Previous versions of the LTE System Toolbox product contained a different set of function
names. The term Obsolete LTE Toolbox interface refers to these previous versions, prior
to version 1.0. If you wrote scripts using any of the old function names used in previous
versions, you should modify the scripts to use the new function names. Also, you should
modify many of the scripts to expect column vectors for output arguments where row
vectors were previously returned.
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UMTS Downlink and Uplink Waveform Generation Functions: Generate
standard-compliant W-CDMA, HSPA and HSPA+ signals

This release adds UMTS (W-CDMA, HSPA and HSPA+) waveform generation

functions, umtsDownlinkWaveformGenerator and umtsUplinkWaveformGenerator.
Additionally reference channel functions, umtsDownlinkReferenceChannels and
umtsUplinkReferenceChannels, are provided so that you can readily produce a
configuration structure initialized to define RMC, FRC H-Set and test models defined in
3GPP standards. The reference channel function output configuration structure serves as
input to the associated waveform generation function.

Coordinated Multipoint (CoOMP) Transmission and Reception Simulation:
Mitigate interference and improve performance at the edge of an LTE cell

This release features an example demonstrating CoMP dynamic interference mitigation
cooperation between multiple base stations.

CoMP Dynamic Point Selection with Multiple CSI Processes

SIB1 Message PDSCH Support: Generate and receive LTE downlink
waveforms carrying SIB1 for cell search and network access

This release enables you to generate LTE waveforms carrying SIB1 message using the
IteRMCDLTool function.

TM9/TM10 RMC waveform generation: Create TM9/TM10 waveforms
containing CSI-RS for channel quality measurements

The IteRMCDL function now returns the 3GPP standard defined CSI-RS RMC
configurations and the lteRMCDLTool can now generate these waveforms containing
CSI-RS. New RMCs added to 1teRMCDL and the 1teRMCDLTool GUI in this release are
"R.43", "R.44", "R.45", "R.45-1", "R.48", "R.50", and "R.51".

Additional Featured Examples: SIB1, EPDCCH, working with live LTE
signals, multicell interference, EVM measurement, HDL verification, UMTS

This release adds and/or enhances several examples


http://www.mathworks.com/help/releases/R2015a/lte/ref/umtsdownlinkwaveformgenerator.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/umtsuplinkwaveformgenerator.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/umtsdownlinkreferencechannels.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/umtsuplinkreferencechannels.html
http://www.mathworks.com/help/releases/R2015a/lte/examples/comp-dynamic-point-selection-with-multiple-csi-processes.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/ltermcdltool.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/ltermcdl.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/ltermcdltool.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/ltermcdl.html
http://www.mathworks.com/help/releases/R2015a/lte/ref/ltermcdltool.html

Cell Search, MIB and SIB1 Recovery

Enhanced Physical Downlink Control Channel (EPDCCH) Generation
Working with Live LTE Signals using Software-Defined Radio (SDR)

Effect of Inter-Cell Interference on PDSCH Throughput

PDSCH Error Vector Magnitude (EVM) Measurement

Verification of HDL Implementation of LTE OFDM Modulator and Detector
UMTS Downlink Waveform Generation

UMTS Uplink Waveform Generation
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http://www.mathworks.com/help/releases/R2015a/lte/examples/cell-search-mib-and-sib1-recovery.html
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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 Ite EPDCCH and 1teEPDCCHIndices. Additionally, te EPDCCHDMRS and
IteEPDCCHDMRSIndices 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.
IteCQISelect performs channel quality indicator (CQI) estimation, lteRISelect performs
rank indicator (RI) estimation, and 1teMCS 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 lteExtractResources.

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 I1teCSIRS,
I1teCSIRSIndices, and 1tePDSCHIndices allow you to define zero-power CSI-RS via the
standardized 16-bit bitmap representation.
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http://www.mathworks.com/help/releases/R2014b/lte/ref/lteepdcchdmrsindices.html
http://www.mathworks.com/help/releases/R2014b/lte/ref/ltecqiselect.html
http://www.mathworks.com/help/releases/R2014b/lte/ref/lteriselect.html
http://www.mathworks.com/help/releases/R2014b/lte/ref/ltemcs.html
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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

+ LTE Uplink RMC Generator — used for selection of parameters for and generation
of uplink reference measurement channel (RMC) waveforms. For more information,
see 1teRMCULTool

+ 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

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

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.

Compaitibility 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
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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 IteACKDecode
LteACKEncode IteACKEncode

LteBCH IteBCH

LteBCHDecode IlteBCHDecode

LteCFI IteCFI

LteCFIDecode IteCFIDecode
LteCQIDecode IteCQIDecode
LteCQIEncode IteCQIEncode

LteCRC IteCRCEncode
LteCRCDecode IteCRCDecode
LteCSI1Codebook IteCSICodebook
LteCSIRS IteCSIRS
LteCSIRSIndices I1teCSIRSIndices
LteCelIRS IteCellRS
LteCelIRSIndices IteCellRSIndices
LteCellSearch IteCellSearch
LteCodeBlkDeseg IteCodeBlockDesegment
LteCodeBlkSeg IteCodeBlockSegment
LteConvCode IteConvolutionalEncode
LteConvDecode IteConvolutionalDecode
LteDCI IteDCI
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Previous Function Name

New Function Name

LteDCIDecode IteDCIDecode

LteDCIDims IteDCIInfo

LteDCIEncode IteDCIEncode
LteDLChannelEstimation IteDLChannelEstimate
LteDLConformanceTestBench IteDLConformanceTestTool
LteDLDeprecoder IteDLDeprecode
LteDLFrameOffset IteDLFrameOffset

LteDLPerfectChannelEstimation

lteDLPerfectChannelEstimate

LteDLPrecoder

IteDLPrecode

LteDLResourceGrid

lteDLResourceGrid

LteDLResourceGridDims

IlteDLResourceGridSize

LteDLSCH IteDLSCH
LteDLSCHDecode IlteDLSCHDecode
LteDLSCHDims IteDLSCHInfo
LteDMRS IteDMRS
LteDMRSIndices IlteDMRSIndices
LteDuplexDims IteDuplexingInfo
LteEVM IteEVM
LteEqualizeMIMO IteEqualizeMIMO
LteEqual izeMMSE IlteEqualizeMMSE
LteEqual izeULMIMO IteEqualizeULMIMO
LteEqualizezZF IlteEqualizeZF
LteFadingChan IteFadingChannel
LteFreqCorrect IteFrequencyCorrect
LteFreqOffset IteFrequencyOffset
LteHSTChan IteHSTChannel
LteLayerDemapper IteLayerDemap

7-5



http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedcidecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedciinfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedciencode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlchannelestimate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlconformancetesttool.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedldeprecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlframeoffset.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlperfectchannelestimate.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlprecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlresourcegrid.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlresourcegridsize.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlsch.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlschdecode.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedlschinfo.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedmrs.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/ltedmrsindices.html
http://www.mathworks.com/help/releases/R2014a/lte/ref/lteduplexinginfo.html
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Previous Function Name

New Function Name

LtelLayerMapper IteLayerMap
LteMIB IteMIB
LteMovingChan IteMovingChannel
LteOFDM IteOFDMModulate
LteOFDMDemod IteOFDMDemodulate
LteOFDMDims IteOFDMInfo
LtePBCH ItePBCH
LtePBCHDecode IltePBCHDecode
LtePBCHINndices ItePBCHIndices
LtePBCHPRBS ItePBCHPRBS
LtePCFICH ItePCFICH
LtePCFICHDecode ItePCFICHDecode
LtePCFICHDims ItePCFICHInfo
LtePCFICHINndices I1tePCFICHIndices
LtePCFICHPRBS ItePCFICHPRBS
LtePDCCH ItePDCCH
LtePDCCHDecode ItePDCCHDecode
LtePDCCHDeinterleave ItePDCCHDeinterleave
LtePDCCHDiIms ItePDCCHInfo
LtePDCCHINndices ItePDCCHIndices
LtePDCCHInterleave IltePDCCHInterleave
LtePDCCHPRBS 1tePDCCHPRBS
LtePDCCHSearch ItePDCCHSearch
LtePDCCHSpace IltePDCCHSpace
LtePDSCH ItePDSCH
LtePDSCHDecode ItePDSCHDecode
LtePDSCHINndices ItePDSCHIndices
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Previous Function Name

New Function Name

LtePDSCHPRBS I1tePDSCHPRBS
LtePHICH ItePHICH
LtePHICHDecode ItePHICHDecode
LtePHICHDeprecoder ItePHICHDeprecode
LtePHICHDIms IltePHICHInfo
LtePHICHINndices IltePHICHIndices
LtePHICHPRBS IltePHICHPRBS
LtePHICHPrecoder IltePHICHPrecode
LtePHICHTxDivDecode ItePHICHTransmitDiversityDecode
LtePMIDiIms ItePMIInfo
LtePMISelection ItePMISelect

LtePRACH IltePRACH
LtePRACHDetect ItePRACHDetect
LtePRACHDims ItePRACHInfo
LtePRBFromDCI IteDCIResourceAllocation
LtePRBS ItePRBS

LtePRS ItePRS
LtePRSIndices ItePRSIndices

LtePSS ItePSS
LtePSSIndices ItePSSIndices
LtePUCCH1 ItePUCCH1
LtePUCCH1DRS I1tePUCCH1DRS
LtePUCCH1DRSINndices ItePUCCH1DRSIndices
LtePUCCH1Decode IltePUCCH1Decode
LtePUCCH1lIndices ItePUCCH 1Indices
LtePUCCH2 I1tePUCCH2
LtePUCCH2DRS I1tePUCCH2DRS
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Previous Function Name

New Function Name

LtePUCCH2DRSDecode ItePUCCH2DRSDecode
LtePUCCH2DRSIndices ItePUCCH2DRSIndices
LtePUCCH2Decode ItePUCCH2Decode
LtePUCCH2Indices I1tePUCCH2Indices
LtePUCCH2PRBS ItePUCCH2PRBS
LtePUCCH3 I1tePUCCHS3
LtePUCCH3DRS I1tePUCCH3DRS
LtePUCCH3DRSIndices I1tePUCCH3DRSIndices
LtePUCCH3Decode ItePUCCH3Decode
LtePUCCH3Indices ItePUCCH3Indices
LtePUCCH3PRBS I1tePUCCH3PRBS
LtePUSCH I1tePUSCH
LtePUSCHDRS IltePUSCHDRS
LtePUSCHDRSIndices ItePUSCHDRSIndices
LtePUSCHDecode ItePUSCHDecode
LtePUSCHDeprecoder I1tePUSCHDeprecode
LtePUSCHINndices ItePUSCHIndices
LtePUSCHPrecoder ltePUSCHPrecode
LteRIDecode IteRIDecode
LteRIEncode IteRIEncode

LteRMCDL IteRMCDL
LteRMCDLTool IteRMCDLTool
LteRMCUL IteRMCUL
LteRMCULTool IteRMCULToo0l
LteRateMatchConv IteRateMatchConvolutional
LteRateMatchTurbo IteRateMatchTurbo
LteRateRecoverConv IteRateRecoverConvolutional
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Previous Function Name

New Function Name

LteRateRecoverTurbo IteRateRecoverTurbo
LteResourceCrid IteResourceGrid
LteResourceGridDims IteResourceGridSize
LteSCFDMA IlteSCFDMAModulate
LteSCFDMADemod IteSCFDMADemodulate
LteSCFDMADiIms IteSCFDMAInfo

LteSRS IteSRS

LteSRSDims IteSRSInfo

LteSRSIndices IteSRSIndices

LteSSS IteSSS

LteSSSIndices IteSSSIndices
LteSymbolDemod IteSymbolDemodulate
LteSymbolMod IteSymbolModulate

LteTBS IteTBS

LteTestModel IteTestModel
LteTestModelTool IteTestModelTool
LteTurboCode IteTurboEncode
LteTurboDecode IteTurboDecode
LteTxDiversityDecode IteTransmitDiversityDecode
LteUCI3Decode 1teUCI3Decode
LteUCI3Encode IteUCI3Encode
LteUCIDecode IteUCIDecode
LteUCIEncode IteUCIEncode

LteUeRS Removed. Use lteDMRS instead.
LteUeRSIndices Removed. Use lteDMRSIndices instead.

LteULChannelEstimation

lteULChannelEstimate

LteULChannelEstimationPUCCH1

lteULChannelEstimatePUCCH1
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http://www.mathworks.com/help/releases/R2014a/lte/ref/ltescfdmainfo.html
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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
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

R2014a

Previous Function Name

New Function Name

LteULChannelEstimationPUCCH2

IteULChannelEstimatePUCCH2

LteULChannelEstimationPUCCH3

lteULChannelEstimatePUCCH3

LteULDeprecoder IlteULDeprecode
LteULDescrambler IteULDescramble
LteULFrameOffset lteULFrameOffset

LteULFrameOffsetPUCCH1

lteULFrameOffsetPUCCH1

LteULFrameOffsetPUCCH2

IteULFrameOffsetPUCCH2

LteULFrameOffsetPUCCH3

lteULFrameOffsetPUCCHS3

LteULPMIDiIims IteULPMIInfo

LteULPMISelection IlteULPMISelect
LteULPerfectChannelEstimation IteULPerfectChannel Estimate

LteULPrecoder lteULPrecode

LteULResourceGrid IteULResourceGrid

LteULResourceGridDims IteULResourceGridSize

LteULSCH IteULSCH

LteULSCHDecode IteULSCHDecode

LteULSCHDeinterleave IteULSCHDeinterleave

LteULSCHDiIms I1teULSCHInfo

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.

7-10



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
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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

