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Note / Introduction

1 Note / Introduction

LTE Measurement Guide- Rev.1.1

This application notes subject is to illustrate how to setup 3GPP
EUTRA/LTE down- respectively uplink signals on the signal generator,
R&S®SMU200A, and analyze them with an R&S®FSQ and external PC
software. Since the LTE standard is not finalized yet, an external analysis
software, referred to as R&S®FSQ-K100/K101, is provided which,
compared to integrated personalities of a spectrum analyzer, is more
flexible in terms of software updates.

The LTE standard is not complete defined yet and continuously enhancing.
Therefore the personalities of the signal generator and analyzer software
will be enhanced as well, to provide always up-to-date functionality
according to the standard. This means the given screenshots in this
document might differ for upcoming versions.

In addition, the paper guides thru the installation process of R&S®FSQ-
K100/K101 (version 1.1 beta 2) analysis software for 3GPP EUTRA/LTE
downlink respectively uplink signals. General program settings, display
options and software features are described subsequently.

The document is not intended to give a UMTS LTE technology introduction,
therefore please refer to the Rohde & Schwarz application note 1MA111.

http://www.rohde-schwarz.com/appnote/1MA111.html

Utilized firmware and software versions:

R&S®FSQ8: Firmware release 4.15
R&S®FSQ-K100/K101: Software version 1.1 Beta 2
R&S®SMU200A: Firmware 02.04.252 Beta (incl. patch for

EUTRA/LTE stage 2 with signal uplink
functionality)

In general, for generating 3GPP EUTRAL/LTE signals, the Rohde &
Schwarz RF signal generators SMU200A, SMJ100A and SMATE200A are
available. The appropriate software option for those generators, referred to
as Digital Standard 3GPP EUTRA/LTE, is option SMx-K55. Alternatively,
PC simulation software, referred to as WinlQSIM2™, can be used to
generate waveforms for digitally modulated signals which can be uploaded
on the previous mentioned generators. For this software option SMx-K255
is required.

Besides RF generators, 3GPP EUTRA/LTE personality is also available for
the baseband signal generator and IQ modulation generator referred to as
AMU200A and AFQ100A respectively. The required software options are
correspondingly AMU-K55 or AMU-K255 for the baseband respectively
AFQ-K255 for the 1Q modulation generator.

On the signal analysis side the FSQ family supports the 3GPP EUTRA/LTE
standard. Currently an external PC software, referred to as FSQ-
K100/K101, for signal analysis is utilized in order to provide expeditiously
updates according the enhancing standard. Once the standard reaches a
more final status, an integrated personality for the spectrum analyzers will
be available.

For obtaining the latest beta soft- and firmware versions for signal
generators and analyzers please contact the R&S support center at
customersupport@rohde-schwarz.com.

4 Rohde & Schwarz


mailto:customersupport@rohde-schwarz.com?subject=3GPP%20EUTRA/LTE
http://www.rohde-schwarz.com/appnote/1MA111.html

Software Installation FSQ-K100/K101

2 Software Installation FSQ-K100/K101

21 PC Requirements

The R&S®FSQ-K100 software requires the following minimum PC hardware
and software requirements:

Operating System Windows 2000 + Service Pack 3 or
Windows Server 2003 or
Windows XP + Service Pack 2

Free Hard Disc Space 20 MByte
+ 280 MByte (Microsoft .NET Framework 2.0 x86) *)
+ 460 MByte (Matlab MCR 2006b) *)
+ 40 MByte (Intel IPP Library Version 4.1) *)
+ 10 MByte (Microsoft Visual C++ 2005 SP1) *)
+ 50 MByte (National Instrument VISA Implementation) *)

RAM 512 MByte

Graphics 800 x 600 pixel resolution

Measurement Instrument IEEE bus (with installed hardware drivers) or LAN connection
Connection

Add software components  Microsoft .NET Framework 2.0 (or a later version)
Microsoft Internet Explorer 5.01 (or a later version)

*) These components are required once per operating system, for updates to a later
R&S®FSQ-K100/K101 software version these components are not needed to be reinstalled.

2.2 Application Framework Installer

The R&S®FSQ-K100/K101 software requires a number of software
components to be installed before the application can be executed. A
software tool, referred to as application framework installer, will perform the
installation of the required components. The installer itself does not need to
be installed on the PC hence it can be executed directly from CD for
instance.

In order to start the installation process of the required environmental
software, launch the framework installer software
(FrameworklInstaller.EXE). The application installer window (Figure 2-1) is
separated in three blocks:

1) Table and status of required software components

* “Component” and “Version” column, listing required software
components and version

» ‘“Installed?” column, indicates if the software is already installed
at the operating system

e “Source Found?” column, indicates if the installation source
code is found on the local hard disc

2) Framework Summary Status is intended as information block

3) Control buttons, “Start Installation”, “Refresh” and “Exit”

LTE Measurement Guide- Rev.1.1 5 Rohde & Schwarz
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Software Installation FSQ-K100/K101

ﬂa Application Installer @

Source
Faound?

Carmponent Yersion Itztalled?

tatlab Component Runtime | 20060 [= 7.3]
Microgzoft C Runtime Library | 2005 SP1
Intel IPF Library 41

MatLab MET Interfacing 20060 [=7.3)
M ational Instrunent L] E.0
W54 - [EMT]

Summary Status:

Refresh | Exit

Start Installation |

Figure 2-1 Framework Application Installer

In case that some components are missing and the according installation
source code is not found on the hard drive, provide them to your system
(anywhere on your hard drive), press the refresh button and continue with
“Start Installation” after the relevant indicator turns green. Figure 2-2 shows
the installation in progress, “Work...” is displayed in the currently installed
module.

£ Application Installer, rg

Source

7
Installed? [t

Compaonent Version

wWiRK...

M atLab Carmponent Runtime | 2008k [= 7.3)
Microsoft C Runtime Library | 2005 5P1
Intel IPP Library 4.1

MatLab MET Interfacing 2006k [=7.3)
M ational Instrument U1 6.0
WISA - [ANT]

Summary Status:

| Refresh | E xit

Figure 2-2 Framework Application Installer — Installation in Progress

After the framework is added to the system successfully the column
“Installed?” as well as the summary status turns green, shown in Figure 2-3.
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Software Installation FSQ-K100/K101

Ei Application Installer .

Source

Component Version Found?

Installed? |

M atLab Carmponent Runtime | 2008k [= 7.3)
Microsoft C Runtime Library | 2005 5P1
Intel IPP Library 4.1

MatLab MET Interfacing 2006k [=7.3)

M ational Instrument U1 6.0
WISA - [ANT]
Start Installation | Refresh | E xit |

Figure 2-3 Framework Application Installer — Installation successfully completed

Note: The required software can also be installed manually without using
the application framework installer!

2.3 Installation of R&S FSQ-K100/K101 Software

When the required framework for the R&S®FSQ-K100/K101 is available on
the PC, the application software itself can be installed. Select the installer,
named EUTRA_LTE_PC_SW_1.1_BETA2.EXE, and start the process.

Consecutively the installation steps are illustrated in detail and described

briefly:
EUTRA/LTE
Analysis Software ROHDE &SCHWARZ
.... Yerzions:
Loading katLab Buntime .
Gl Yerzion 1.1 Beta 2
DL DSP
UL D5P
SCPI

Copyright = 2007 Rohde & Schiwarz

Figure 2-4 Installing FSQ-K100/K101 — Startup screen
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Software Installation FSQ-K100/K101

is R&S FSQ-K100 EUTRA LTE Setup

Rohde

Welcome to the R&S FSQ-K100 EUTRA LTE Setup

Rohde & Schwarz GmbH & Co. KG

Figure 2-5 Installing FSQ-K100/K101 — Startup installation wizard
» Press “Next” in order to continue

is R&S FSQ-K100 EUTRA LTE Setup

Choose Install Location
e Folder in which to install

folder. To install in a different folder,

Space required: 11,
alable: 49

Rohde & Schwarz GmbH & Co. KG <Back [ Cancel

Figure 2-6 Installing FSQ-K100/K101 — Select installation directory

> Set installation folder

Note: If you intend to have different R&S®FSQ-K100/K101 versions
installed on your PC it is recommended to choose different
destination folders in order to avoid file conflicts of different
versions!

LTE Measurement Guide- Rev.1.1 8 Rohde & Schwarz
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is R&S FSQ-K100 EUTRA LTE Setup

SC-K100 EUTRA LTE you want to insta

J want to install and uncheck the component: V't wank to install,

Space required: 11.9MB

Rohde & Schwarz GmbH & Co. KG <Back [ Cancel

Figure 2-7 Installing FSQ-K100/K101 — Select installation feature set
» Create program desktop shortcut if box is checked

is R&S FSQ-K100 EUTRA LTE Setup

Choose t Menu Folder
Menu Folder For the R

Id ke to create the prog

zecureClient

Premium
ramming Stuff

Rohde & Schwarz GmbH & Co. KG < Back I Cancel

Figure 2-8 Installing FSQ-K100/K101 — Select Windows start menu folder
» Create windows start menu entry:
Start > Programs - R&S FSQ-K100 EUTRA LTE
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is R&S FSQ-K100 EUTRA LTE Setup

Installing

5(3-K100 EUTRA LTE is being installed

Create folder ocuments and Settingsibeer_malStart Menu!P

alStart Menu\Prog

Rohde & Schwarz GmbH & Co. KG I I I

Figure 2-9 Installing FSQ-K100/K101 — Installation progress

» List installed program components and display progress bar

is R&S FSQ-K100 EUTRA LTE Setup

Completing the Setup Wizard.

5Q-K100 EUTRA LTE has been installed o

Rohde & Schwarz GmbH & Co. KG E I

Figure 2-10 Installing FSQ-K100/K101 — Installation completed
> Installation is completed

» Check “Run R&S FSQ-K100 EUTRA LTE” box in order to run
program after pressing “Finish” button

LTE Measurement Guide- Rev.1.1 10 Rohde & Schwarz



General Program Features FSQ-K100/K101

3 General Program Features FSQ-K100/K101

This chapter is introducing general program features and practical settings
whereas important points are described briefly.

{88 Rohde B Schwars FUTRA 7 LTE Analysis Saftwa

GEIERAL 1
SETTINGS

3
LXIT EUTRA EUTRA BN SGL I R Cony I REFRLSH
Figure 3-1 FSQ-K100/K101 — Main Application Winaw
2

Permanent available buttons, composed in colored boxes:
(D. Green boxes: Access sub-menus
@. Orange box:  Data recording options

(3. Purple boxes: Common program features

Menu & setting sensitive blocks:
A. Yellow box: Sub-menu content (shown in Figure 3-2)
B. Blue box: Measurement settings

C. Red pointers: Display area, screen A & B, for analyzed data

LTE Measurement Guide- Rev.1.1 11 Rohde & Schwarz
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Sub-menu contents:

Setup File Display

—
LOAD

ANALYZER
-
<17 CONNECTION : DEMOD SETUP

SAVE

CONFIGURE

SPLIT

DATA SOURCE SCREEN

DEMOD SETUP
N

" msTR [UFILE

BACKGROUND
COLOR

CONFIG
DEBUGGING
& SAVE
10 DATA

HARDCOPY TO
CLIPBOARD

SHOW
LOGGING

SYSTEM
INFO

Figure 3-2 FSQ-K100/K101 — Sub-menu contents

D. Configure analyzer connection if data source (2) is set to INSTR
@. Select data source:

 FILE: Analyzing IQ ASCII data file (no analyzer required)
- land Q values are expected in alternating rows:

<! value 1> \new line

< Qvalue 1> \new line

<| value 2> \new line

< Qvalue 2> \new line

e« INSTR: Capture and analyze data from FSQ
Load/Save demodulation settings
Save |Q data to file, e.g. after capturing from analyzer

Setup display area, full or split screen

© 06

Take screenshot from K100/K101, either to file or clipboard

12 Rohde & Schwarz



GFIE
LAM [W<1-11]
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Free Entr
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General Program Features FSQ-K100/K101

nstrument Connection Configuration

|

MHumber IP Addrezz or Computer Marme Subspstem

ey v [0 ] (1832546230 %

Test Connection

|TEF'IP::1 £9.254.6.230
FiohdetSchnaz F30-6.200023/008415 °
ak | Cancel |

® O

Note:

Figure 3-3 FSQ-K100/K101 — Setup Menu: Configure Analyzer Connection

Select interface type for remote connecting PC and FSQ

Select number of interface, usually “0” (if more than one GPIB or
LAN interface is installed for instance the number can differ)

. Depending from the selected interface type, provide GPIB or IP

address respectively a complete VISA string for “Free Entry”
selection

Test remote control connection with defined settings and show test
result right-sided:

* GREEN highlighted: Successfully connected (Figure 3-3)
* RED highlighted: Connection failed
» Double-check interface settings (point 1..3)

» Check PC and FSQ firewall settings, either permit
connection on both sides or disable firewalls completely

» For LAN connections check cable configuration, two
different types are available: ~ Crossover or 1:1 cables

=> Crossover cable: Direct connection of PC and FSQ
= 1:1 cable: Connecting PC and FSQ via Ethernet HUB

If the PC enables the standby or hibernating mode for power saving
issues for instance, the Ethernet card might be disabled and the
program cannot link to the interface anymore.

- Restart the FSQ-K100/K101 software

Further, in power save mode, the IP addresses (FSQ and PC)
might have been discarded and need to be renewed:

- use DOS command: “c:\cmd\ipconfig /renew” or goto

-> Windows Start > Settings > Network Connections >
Select LAN connection - Support TAB - Press Repair
button

13 Rohde & Schwarz



General Program Features FSQ-K100/K101

Signal Characteristics Input
1 Stardard | | | | A/D Converter Feed G ~1}
Link Direction | Downink || | AutoLevel v
2 Fi I 1GHz| |~ RF i 5
Auto Level Track Time 100.000 ms
— ® Reference Level
Attenuation
Swap 10 r
3 . Baseband (BB)
Result Evaluation
Reference Level I =l
E E— .
Input Dithering r
DL Subframe Selection ~ALL- - ik . r
Input Balanced r
Input High Impedance r
Digital 1Q
Souwrce Samplerate
Full Scale Level /
]

Figure 3-4 FSQ-K100/K101 — General Settings

Select radio link direction: downlink respectively uplink
Set signal center frequency

Make selections for result evaluation

Set FSQ signal input port (4a) and corresponding port settings (4b)

©® oo

In case of RF port selection (4), auto level feature for input signal
can be selected (setting is recommended)

Demodulation Settings for downlink signals:

Demodulation Settin=s Si= nal Characteristics

]
]

Dok Demaodslion Selings | Dowrink Signal Characteristics | Diwnirk Demodulstion Settings  Downlrk Signal Charscterisics |
Phase Tracking [ Piot arnd Paptond. = 1 J—
TR = Channel Bandvidh, 10 Mk =] cyckc Posfn o -
e ot criPostcd ] Musber of Riessowce Blocks =

Samging Frequercy 1536 MH:  Docuped 8w 2015 MHz |
Lt B FFT S 1024 Docupied Cariers Gl

2 MM Condiguration
Conligustion [ Teriems =] AmenaSelcion  [amernal =]

SCHICCPCH Settings

Enable AUTO

) SCH Bit Sequence Inbeind CCPCH Skt ————
demodulation A — el R —
feature for DL e

A Pict B Sequence Indemal Suboaries Dfset [0 Subcamns
signals! ot eenee R
esouce Allocation
3 Corfiguntle Susframes [ 7 PRBSwkdlOfe 2 ¥
Sublrame Configuration
Selected Subirame [0 =] Useddbocaions [ 1
Mismbar of Oftsat Poveer

I | Modustion 7l RE €]

v [ s - [ 0

Figure 3-5 FSQ-K100/K101 — Demod Settings: Downlink
Note: Default DL settings, SMU & FSQ-K100, are matched
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General Program Features FSQ-K100/K101

(D. Make physical DL settings according input signal (e.g. signal

bandwidth)

©©

Setup DL signal

resource allocation,

Setup MIMO and reference signal configuration

only required

demodulation feature is not enabled

Demodulation Settings for uplink signals:

Demodulation Settings

Demodulation Settings

Phase Tracking

Timirg Tracking

Charrel Esamation Range

Uik Diasmodulstion Selings | Uplink Signal Dharactssistics |

[Pict and Paplcad =]
i~

Fiiot and Paylosd =

Signal Characteristics

Upirk. Demodulstion Setting:  Uplnk Signal Chaachenstics

Physcal Suitings
Channel Bandvidth [10MHz =l

Cychc Prefix [saet

Auto Demodulation Settings
Aesousce Uni Auto Detection

Modudshon

wmes futa Detecton

CAZAC Configusation

Paameter u ’7
Paameter g ’7
Pasameles b Phase Ange [ [ W
Moce Trushon -l

DFT Precading

Figure 3-6 FSQ-K100/K101 — Demod Settings: Uplink

Note:

LTE Measurement Guide- Rev.1.1

Default UL settings, SMU & FSQ-K101, are matched

D. Make physical UL settings according input signal

@. Auto Demodulation settings are activated permanently

(. CAZAC (Constant Amplitude Zero Auto-Correlation) configuration:

» The CAZAC parameters u, q and b are describing discrete
points on a unit circle depending on the sequence index N. For
more details please refer to Figure 3-7 et sqq. where some

formulas as well as simulation results are given

» Mode: A good cross-correlation is given for a prime number of
sub-carriers, 11 or 13 for instance. While a resource block
consists of 12 sub-carriers different CAZAC modes (compared
to number of sub-carriers of UE allocation) can be applied:

- Truncation: Utilize the next bigger prime number

- Repetition: Utilize the next smaller prime number

- Direct: Utilize the absolute next prime number

15
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General Program Features FSQ-K100/K101

» DFT precoding defines basically the domain, frequency or time,
the UL pilot infoxmation is added.

Coded symbol rate= R !
[
1
...... | | | | | Sub-carrier | | cP
Mapping | | IFFT insertion
y i
Nrx symbols H
1
Size-Nrx Size-Nerr
Time- Frequency-

Domain

- Adding information in time domain might give a better crest
factor than adding it in frequency domain

- Adding information in frequency domain is compared with
time domain operation easier from a mathematical point of
view but can worsens the crest factor

S, =(a (0, a (1, ...,a,(N-1)p) @3.1)

u

u=1...(N-1)
with k=o0..(N-1)
N = sequence index

q = any integer

b = phase angle [°]

Figure 3-7 CAZAC formula: Sy (accumulation of discrete CAZAC points incl. rotation); au(k) (discrete CAZAC points)

The CAZAC formula and the related parameters are describing discrete
points on a unit circle. The parameters are supposed to be derived for
instance from the UE or cell ID when the standard is completely specified.
Currently the parameters can be set by the user in order to have a
maximum degree of freedom in terms of design and testing.

The parameter values in detail are of less importance as long as they are
the same for signal generation and analysis side.
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General Program Features FSQ-K100/K101

ay(k) with N=5, k=0, u=1, g=1 ay(k) with N=5, k=1, u=1, g=1 ay(k) with N=5, k=2, u=1, gq=1
* Scilab Graphic (1) [4]1=11.3] “ Scilab Graphic (2) [4]1=11.3] “ Scilab Graphic (3) [4]1=11.3]
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\ /

ay(k) with N=5, k=3, u=1, q=1

= Scilab Graphic (4)
Fie Tooks Edt

CAZAL Paramater k=3; u=1: g=1

- hE

File Tools Edit o8 = .

o8

CAZAC Paoints Accumulated 04y "\
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Fle Took Edt
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Discrete CAZAC points (S, with N=5, k=0..4, u=1, g=1, b=0°) accumulated

Figure 3-8 Discrete CAZAC points, ay(k), for different parameter sets (N=5, k=0..4) displayed on unit circles and accumulated (Sy)
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General Program Features FSQ-K100/K101

Variation of CAZAC parameter u from 1..5 (left to right diagram) while N=120 and g=1
T [T i [ ~swemi ________EER|

Tock

[T [ - L

.

.

e Lo

.

Figure 3-9 Discrete CAZAC points, ay(k), for different parameter sets (N=120, g=1, u=1..5) displayed on unit circles

Discrete CAZAC points as a function of sequence index N

Sequence index N = 120

Sequence index N = 1000

~ CAZAC Parameter Summary (N=120): k=0..N-1; u=1; g=1; b=0" E|E|E|

= CAZAC Parameter Summary (N=1000): k=0..N-1; u=1; q=1; b=0" E|E|E|

File Tools Edit File Tools Edit
CAZAL Points Accumulated CAZAL Points Accumulated
10 'S Shduuln I 7
* e
08 * . "
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L
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04 *
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& *
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L
»
024 -
% .
-
044
L .+
. *
L
08 LY .
L7 -
L
084 L] ..
"y "
00 o page #*
AT e e e B
-10 08 08 04 02 0o 0z 04 oe o8 10
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Figure 3-10 Accumulated CAZAC points S, for N=120 (left side) resp. N=1000 (right side) while u=1, g=1 and b=0°

An increased sequence length, referred to as variable N, increases the
number of discrete CAZAC points. Figure 3-8 respectively Figure 3-10
illustrates ay(k) for N=5 resp. N=120 and 1000 (colored dots and asterisks
are representing discrete CAZAC points as a function of k).

For illustrating different CAZAC parameters, ay(k) is given in Figure 3-9
Discrete CAZAC points, ay(k), for different parameter sets (N=120, =1,
u=1..5) displayed on unit circlesThe calculations are done for different
values of u (1..5) while keeping the sequence index N (120) and CAZAC
parameter g (1) constant.

Figure 3-10 (left diagram) contains in addition the behavior of the CAZAC
parameter b, referred to as phase angle in deg, which introduces a simple

rotatio
Note:

LTE Measurement Guide- Rev.1.1

n of a,(k) along the unit circle.

The generator as well as the analyzer side has to be fed with the
same settings to ensure a proper UL operation and
synchronization! Again, the parameter values in detail are of less
importance as long as they are the same for both, generator and
analyzer.

Proposed 3GPP CAZAC parameters: b=0°

u=1 q=1
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LTE Downlink

Generating LTE Downlink Signals

In order to setup a 3GPP EUTRA/LTE downlink (DL) signal with the R&S®
SMU200A the following steps have to be performed:

a)
b)
c) Select EUTRA/LTE
>
d
e
f)

9)

~ ~—

Select “Baseband A” block in SMU diagram area (Figure 4-1)

Open BB configuration menu by pressing “config..” button

EUTRA/LTE software menu opens (Figure 4-2)
Select signal link direction: Downlink (Figure 4-2: Flag 5)
Make general DL settings (Figure 4-2: Flag 6)

Configure EUTRA/LTE frame (Figure 4-2: Flag 7)
Enable BB (Figure 4-2: Flag 1) and RF (Figure 4-6)

Subsequently the prior steps are illustrated and additional background

information is given.

)
our
F

Figure 4-1 SMU200A — Diagram area

Baseband A Fading A WGHTMP A U0 Mod A RFA Mod A
cg config... | | conhg... | confiy... COnfi... - RE_:A
T on [~ on I on [ om [ om
WSk SaDsl L
BE lnput Graphics BERT
conig... config... | config... |
o r on T on
Graplh A+B BERT
Raseband B Fading B WEN NP B (10 Mad B | REA Mod B
conig.. | .| confin.. | . config... | confiy.. confiy... | RFGB
I om rom [ | T on o r on
MsK SdDel [T

Fodl EUTRALTE A —w
Q)k state T |
=~ SetToDefaul ‘ saveRecall.. il
Data List Management... ‘ Generate Waveform File... ‘r
3IGPP Version Release 8
Duplexing | FOD =
Link Direction | Downlink (OFDMA) —7
& Sequence Length | 1| Frames |
T General DL Settings... |
G\/? = Frame Configuration... |
Filter Clipping... | Cosine | Clip Off
Trigger Marker ... | Auto
Stopped
Clock... Internal

Figure 4-2 SMU EUTRA/LTE BB personality menu (DL)
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LTE Downlink

@.

000606

Enable EUTRA/LTE BB - it's recommended to enable baseband
after configuring signal, otherwise signal calculations are triggered
with any single modification

Set EUTRA/LTE menu to default settings

Save or recall EUTRA/LTE settings

Save datastream to ARB compatible *.wv file

Set signal link direction

Sub-menu for general DL (resp. UL) signals (Figure 4-3)

Sub-menu for DL (resp. UL) frame configuration (Figure 4-4)

_—)

% EUTRALTE A: General DL Settings

LA (%

/ For SCH and DL \ == -
. Jchannel Bandwidih [ 10 MHz -
Reference Signal a -
f' d modulatlon Physical Resource Block Bandwidth 12 " 15kHz N
prede Ine_ Number Of Resource Blocks Per Slot I 50 VaIUeS are
scheme like QPSK for . .
. Occupied Bandwidih MHz 2.02 autom at|Ca"y
instance can be selected Sampling Rate /MHz 15.360 dated
or FFT Size 1024 > updated acc.
in order to provide avery Number Of Occupied Subcarriers 601 SeleCte_d channel
flexible solution Number Of Left Guard Subcarriers m bandwidth
. HNumber Of Right Guard Sub i 212
a user defined pattern, — <
referred to as IQ'F”e, Global MIMO Configuration 1 TxAntenna 'I
K can be loaded Simulated Antenna Amtenna 1 vl i
(1] link Ref: Signal
First Reference Symbol Position st Symbol
Subcarier Offset 0
Use Second Reference Symbols ¥ >
IPRS Modulation Scheme OPSK j Reference Symbol Power 0.00' dB 'I
Pseudo-Random Sequence R_prs... g‘;g: mid Reference Symbaol Power o.ou| dB 'I
10File hing Sequence 0.0
Oithogonal Sequence R_os S0 ot -| )

Figure 4-3 SMU EUTRA/LTE DL settings — General DL settings

@. Select channel bandwidth
@. Configure MIMO and reference signal resp SCH/CCPCH settings

(default setting are matched with R&S®FSQ-K100 software)

Note: In order to keep flexible in terms of modulation schemes for
DL reference signal and SCH it is possible to load user

defined pattern, referred to as IQ-File.

In the following table some settings for a manually defined DL signal, 10
configurable subframes, are given:

Subframe 0 1 2 3 4 5 6 7 8 9
Cycle Prefix Short Short Short Short Short Short Short Short Short Short
Allocations 3 3 0 3 0 2 5 5 5 0
*Contains . 64QAM/1 | 64QAM/1 | 64QAM/1
. Contains
RG':’:;‘;']‘:":“::';:LL . LZEHEL 64QAM/1 64QAM/1 LTE DL | 16QAM/1 | 16QAM/1 | 16QAM/1
information| 64QAM/1 64QAM/1 infosrym”:ﬁon QPSK/1 | QPSK/1 | QPSK/1
gﬁﬂgﬁ“ﬁ;‘ (RoSM S saaam1 64QAM/1 (P-SCH & | 64QAM/1 | 64QAM/1 | 64QAM/A
a S-SCH
CCPCH) ) QPSK/1 | QPSK/1 | QPSK/1

* defined in EUTRA/LTE standard for DL signal direction
- Nevertheless RBs can be allocated in these subframes!

LTE Measurement Guide- Rev.1.1
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LTE Downlink

[ EUTRALTE A: Frame Configuration B8
1 General Frame Configuration
HNo. Of Configurable Subfram ‘: 10 Behaviour In Unscheduled RBs Dummy Data j
Reset Frame I Configure User... | Dy Data Configur ation...

nfiguration _
Subframe Selection 3
Cyclic Prefix Short - Copy Subliame Seftings Paste Slmmkij:[ 4

HNo. Of Used Allocations 5 Show Time Plan...
(] Code Enhanced| No.| No. | os| oms Dlist | Power | Content =5 5
Word M|m|m‘m|m‘m mm"|mﬁan m|ryp. | e =
0 [ 11 640AM Cofig. 1 12 0 202 PNY - 000 PDSCH
1 11 16-0AM  Config.. 1 12 1 | 2(02) PHO - 000 PDSCH
ﬂ 11 OPSK | Comfig. 1 12 2 202) PHY | 000  PDSCH
@< 3 11 64-0AM  Config.. 1 12 3 | 202) PHO 000 PDSCH
4 | 11 OPSK | Comfig. 1 12 4  2(02) PNO | 0.00 | POSCH
5 | 11 OPSK Cofig. 1 12 5 202) On PH9 000 PDSCH  off
6 | 11  OPSK  Comfig. 1 12 6 202 On | PNO | 000 POSCH om
\ |z 1 [opsK | comg. | 1] 12 | 7 [202 | on | PNY | 000 POSCH oM -

Figure 4-4 SMU EUTRA/LTE DL settings — Frame Configuration

(D. Select the number of configurable subframes (1 .. 10)
@. Modify for each subframe (selected in 1) the cycle prefix and the
number of used allocations
(3. Take settings from the selected subframe (2) and copy to memory
@. Paste setting from memory to selected subframe (2)
(®. Show timeplan (Figure 4-5) of configured signal
®. Configure each subframe (selected in 2) individually
» Modulation type
» Number of used resource blocks
[ = EUTRALLTE A: OFDMA Timeplan 2@}
]
Subframes (—O—)é) s OFDM Symbols (i)
T e e WS LN e e L R A =
3x1RBs @ <+ = ] ‘ i > 5
» 5x1RBs @
subframe ﬂiﬁ 1 subframe 6..8
Ecglmpabre Wi . (compare with
able above) g | table above)
== I
= 4
30
40
05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 8 85 9 95

Time/ms

REF  P-SCH S-SCH _PDSCH DTX  Dummy
View Mode I Subframe 'l First Subframe I 0 INo. Of Subframes I 10 I

Figure 4-5 SMU EUTRA/LTE DL settings — Timeplan

Frame < Subframe < Slot relation

10 Subframes (10 x 1ms)
2 Slots (2 x 0.5ms)

1 Frame (10ms)
1 Subframe (1ms)
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\:u 1.000 000 000 00| 5= < | pepa| -0.20d0m Leva | -10.00 ] abm B
Adjust RF Level here : — pep | -30.0040m Love | -30.00[amm -|

Note: PEP (peak envelop
power) value is

S
5
i
i

B

Baseband A Fading & AWGH NP 2]
above RF Level! E> Config... |_>,? .| config.. |_:> config... || co. || | confio.. i
= Jon L= —Ton ™ on = on o =
EUTRALTE Sad Dl [ \
BE Input Graphics BERT
CoAiT... CoAiT... ol
™ om ™ om ™ om .
Graph A0E BERT Activate
Basahand B Fading B CEE 0 Mod B REA Mad B RF here
coulig.—. config.. ||, | confip.. contig.. | config... | -
r on Con | Y| T on ron rom | =
MSH Sad Dl -

Figure 4-6 SMU EUTRA/LTE DL settings — BB and RF active

After setting up the EUTRA/LTE DL signal the BB has to be enabled by
toggling the state button (Figure 4-2: Flag 1). Further, in order to generate
an output signal, the SMU RF block has to be activated as well (Figure 4-6).

4.2 Analyzing LTE Downlink Signals

After setting up the R&S®FSQ-K100 for DL signals and performing a single
measurement the result display shows “PVT” (power versus time) on
screen A and “EVM versus Carrier” on screen B (illustrated in Figure 4-7).

DEMOD
SETTINGS

na
aefe

-
=
-]
&

Green bar

. Camiers TOTAL 1C Maximum 5511

illustrates Camiers MEAS 600 Minimum 5
demodulated
frame (10ms)

= =

2
2
El
H
&

consTeLL &

STATISTICS 4}

X i 1
Frequency [MHz]

Figure 4-7 Analyzing EUTRA/LTE DL signals — Default result display
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On the signal analysis side (DL) the following display options can be

selected:
1. Power vs. Time (Figure 4-8)
2. EVM vs. Carrier (Figure 4-9: Screen A)
3. EVM vs. Symbol (Figure 4-9: Screen B)
4. Frequency Error vs. Symbol (Figure 4-10: Screen A)
5. EVM vs. Subframe (Figure 4-10: Screen B)
6. Spectrum: Flatness (Figure 4-11: Screen A)
7. Spectrum: Group Delay (Figure 4-11: Screen B)
8. Spectrum: Flatness Difference (Figure 4-12: Screen B)
9. Constellation Diagram (Figure 4-13)
10. Statistics: CCDF (Figure 4-14: Screen A)
11. Statistics: Signal Flow (Figure 4-14: Screen B)
12. Statistics: Allocation Summary  (Figure 4-16)

BOUBNCY 1GHz P (M) 30,00 10 0Bl
o Dawnlink, 50 PRES TEn jples = 70.00 ms GEIERAL
Capture: Duffer Samplez 70 Frame Stan Dilsed 475 ¢ SETTHIGS

Note: Only a n-
few RBs are
selected
(compare e st
with signal

table above)
hence the DL
signal looks
“noisy”

EUTRA CUETN P CONT REFRESH SCREEN B

Figure 4-8 Analyzing EUTRA/LTE DL signals — Power vs. Time
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Screen A:
EVM
VS.

Carrier

Screen B:
EVM
VS.
Symbol

Screen A:
Freq. Error
Vs.
Symbol

Screen B:
EVM
VS.
Subframe

LTE Downlink

B8 Rohde & Sehwarz EUTRA £ LTE Analysis Software Version 1.1 Beta 2

DSPLAY
GRAPH  LIST

VM US

CARRIER

B8 Rohde & Sehwarz EUTRA £ LTE Analysis Software Version 1.1 Beta 2

tale
Frequency Emros vs Symbal Symbols TOTAL Maximum 1%
Symbols MEAS 140 Mnimum

DSPLAY
GRAPH  LIST

VM US

CARRIER

EVM VS

Subframe TOTAL 10 Maxim
SYMBOL

Sublrame MEAS 10 Minimum

FREQ ERR
WS SYMBOL

EXT EUTRA RN CONT

Figure 4-10 Analyzing EUTRA/LTE DL signals — Freq. Error vs. Symbol & EVM vs. Subframe
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B8 Rohde & Sehwarz EUTRA £ LTE Analysis Software Version 1.1 Beta 2

Screen A:
Spectrum
Flatness

Group Delay Camiers TOTAL 1024 Maximum 1
Camiers MEAS 538 Mmimum 1

Screen B:
Group ; =
Delay

e A e b AR A R e i e

1 1] 1
Frequency [MHz|

RN SGL RN CONT SCREEN A

B8 Rohde & Sehwarz EUTRA £ LTE Analysis Software Version 1.1 Beta 2

) PRES tale
ral Flatness Camiers TOTAL 1 Mammum
Camiers MEAS G071 Mmnimum

Screen A:
Spectrum
Flatness

Flatness Diflerence Camiers TOTAL 1024 Maximum 0
Camiers MEAS 600 Minimum

Screen B:
Spectrum
Flatness

Difference

- not yet
specified
for LTE

HARDCOPY T
CLIPBOARD

EXT EUTRA RN SGL RN CONT SCREEN A

Figure 4-12 Analyzing EUTRA/LTE DL signals — Spectrum Flatness and Flatness Difference
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\points for 64QAM

Orange Crosses: o G T T : — = ‘
Posellz MEAS Banz n

Blue Crosses :

\\points for 16QAM

Demodulation

Demodulation

Green Crosses :

points for QPSK

Modulation | -ALL-

Demodulation

Allocation

Symbol

Carrier

COMSTELL
SELECTION

LUEEN

P CONT SCREEN B

T ETRA

Figure 4-13 Analyzing EUTRA/LTE DL signals — Constellation Diagram

Display options for constellation diagram:
a) see all modulation types

b) reduce constellation diagram to a certain
- modulation type (e.g. 16QAM)
- allocation number

- symbol number

- carrier number

Creat Factar
Frame Powes 20

Screen A:
CCDF

Screen B:
Signal
Flow
(Green arrows

and bars:
successful
demodulation)

LT WUTRA RN CONT SCHEEN A

Figure 4-14 Analyzing EUTRA/LTE DL signals — CCDF and Signal Flow
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Signal quality
bar

Signal quality
threshold level

Signal flow
direction

Figure 4-15 Analyzing EUTRA/LTE DL signals — Signal Flow (SSCH sync issue)

» If the signal quality is degraded due to fading for instance the
effected block resp. the associated signal quality bar, e.g. PSCH
Sync, can still be green but with a reduced level as shown in Figure
4-15 (compare with Figure 4-14, screen B).

» If the quality level is above the threshold, it’s coloured green, and
demodulation resp. synchronization works. The indicator bar turns
red if the quality bar is below threshold level (see SSCH sync block
in Figure 4-15) and synchronization for example fails.

Figure 4-16 Analyzing EUTRA/LTE DL signals — Allocation Summary table

The allocation summary gives an overview of the demodulated signal
containing allocation ID, number of resource blocks and offset, modulation
type and corresponding EVM values for each subframe.
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Generating LTE Uplink Signals

In order to setup a 3GPP EUTRA/LTE uplink (UL) signal with the
R&S®SMU200A the following steps have to be performed:

a)
b)
c)

N
d)
e
f)
9)
h)

~

Select “Baseband A” block in SMU diagram area (Figure 5-1),
Open BB configuration menu by pressing “config..” button

Select EUTRA/LTE

EUTRA/LTE software menu opens (Figure 5-2)

Select signal link direction: Uplink (Figure 5-2: Flag 5)

Make general UL settings (Figure 5-2: Flag 6)

Configure EUTRA/LTE frame (Figure 5-2: Flag 7)

Configure user equipment: CAZAC parameter (Figure 5-2: Flag 8)
Enable BB (Figure 5-2: Flag 1) and RF (Figure 5-7)

Subsequently the prior steps are illustrated and additional background

information is given.

)
our
F

Figure 5-1 SMU200A — Diagram area

Baseband A Fading A WGHTMP A U0 Mod A RFA Mod A
c# config... | | conhg... | confiy... COnfi... I - RE_:A
T on [~ on I on [ om [ om
WSk SaDsl L
BE lnput Graphics BERT
conig... config... | config... |
o r on T on
Graplh A+B BERT
Raseband B Fading B WEN NP B (10 Mad B | REA Mod B
conig.. | .| confin.. | . config... | confiy.. confiy... | RFGB
I om rom [ | T on o r on
MsK SdDel [T

= EUTRALTE A PE)
2 State on 1
i Set To Default || SaveRocall... —+
Data List Management... I Flle... —
IGPP Version Release §
Duplexing FOD o
6 Juink pirection | Uplink (SCFOMA =l
Sequence Length ’—lm
™ General UL Seftings... |
(7_\/;’“11"& Configur ation ... I
Filter Clipping... | Cosine | Clip Off
Trigger Marker ... | Ao
Internal
UE3
on ™ On

Figure 5-2 SMU EUTRA/LTE BB personality menu
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e

. Enable EUTRA/LTE BB - it's recommended to enable baseband

after configuring signal, otherwise signal calculations are triggered
with any single modification

Set signal link direction

©®O0e 06 e

[P EUTRA LTE A: General UL Settings
[—— Physical Settings Of Serving Cell

IChnlln el Bandwidth

Physical Resource Block Bandwidth
Number Of Resource Blocks
Occupied Bandwidth MHz
Sampling Rate /MHz

FFT Size

Number Of Oceupied Subcarniers
Number Of Left Guard Subcarriers
Number Of Right Guard Subcarniers

Set EUTRA/LTE menu to default settings
Save or recall EUTRA/LTE settings

Save datastream to ARB compatible *.wv file

Sub-menu for general UL signals (Figure 5-3)
Sub-menu for UL (resp. DL) frame configuration (Figure 5-4)

Configure user equipment, set CAZAC parameter (Figure 5-5)

Values are

automatically
updated acc.
selected channel
bandwidth

Figure 5-3 SMU EUTRA/LTE UL settings — General UL settings

D. Select channel bandwidth

In the following table some settings for a manually defined UL signal, 10

configurable subframes, are given:

Subframe 0 1 2 3 4 5 6 7 8 9
Cycle Prefix Short Short Short Short Short Short Short Short Short Short
Allocations 1 1 1 0 1 1 1 1 1

Content Type PUSCH | PUSCH | PUSCH PUSCH | PUSCH PUSCH | PUSCH | PUSCH
Modulation /

Resource Block | 16QAM/ | 16QAM/ | 16QAM/ 16QAM/ | 16QAM/ 16QAM/ | 16QAM/ | 16QAM/
(for allocation 1 1 50 35 25 50 1 1
number 1..n)
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1 EUTRALTE A: Frame Configur ation =[5 < |
General Frame Configuration
No. Of Configurable Subframes | 10 Reset Frame
Subframe Configurati 3

Subframe Selection | 14

@ =< Cyclic Prefix I Shont =

No. Of Used Allocations

Copy Subframe Paste Subfiame 4 @
Show Time Plan...

Power

ve B

UED 00 PN9 0.00

UED | 1 PN9 0,00

< UE1 PUSCH 16-0AM 1 22 PO 000 |
UE1 PUCCH OPSK 1 33 PN9 000

UE2 PUSCH 16.0AM 1 44 PN9 000

UE2 PUCCH OPSK 1 55 PO 000

UE3 PUSCH 160AM 1 66 PNO 000

UE3 PUCCH OPSK 1 77 PO 000

-

Figure 5-4 SMU EUTRA/LTE UL settings — Frame Configuration

(D. Select the number of configurable subframes (1 .. 10)
@. Modify for each subframe (selected in 1) the cycle prefix and the
number of used allocations
(. Take settings from the selected subframe (2) and copy to memory
@. Paste setting from memory to selected subframe (2)
(®. Show timeplan (Figure 5-6) of configured signal
®. Configure each subframe individually (selected in 2)
» Content type
» Modulation type
» Number of used resource blocks
r EUTRALTE A: User Equipmentd = _

Common Settings

State - Mode I Standard 'l

Reference Signal Structure
Demodulation Reference Signal Sounding Reference Signal
CAZAC Configuration

Parameter u I 1

For more details please refer to
Parameter q I 1 . .
general demodulation settings

Parameter h{Phase Angle)| o.ooo| deg -] for uplink signals (Figure 3-6)

Mode I Truncation j |

Truncation =
Repetition

Auto

Even

Figure 5-5 SMU EUTRA/LTE UL settings — Settings User Equipment (CAZAC Parameter)
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Subframes

LTE Uplink

EUTRALLTE A: SC-FDMA Timeplan |S]E]

b (0, 1, ...

13 27

Symbols
69 83 97 139

0
Subframe 2: < 2
50 RBs 10
Subframe 4: < :
35 RBs 2 20
=
30
(compare with |
table above) “

Adjust RF Level here

Note: PEP (peak envelop

power) value is
above RF Level!

LTE Measurement Guide- Rev.1.1

05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 8 85 9 95
Time/ms

REF _Free DTXDummy
First Subframe I 0 INo. Of Subframes I 10 I

Figure 5-6 SMU EUTRA/LTE UL settings — Timeplan

Freq 4| 1.000 D00 000 00| GHz ~ | pEp Al 9.20d8m Leva .]n_uu|dn... jl

FreqB|  1.00 - -30.00 46m LovE | -30.00{ 6w -|

Fading A WENIMP
contig... | confi.. |

I on I on
S1d Dl L

Graphics
CoAmh)...
I~ on .
deavn 1vE Activate
e Fadny] (WG it RF here
config— | config. ||, | config. | contig.. |
I on | Con |~ | om I on

Figure 5-7 SMU EUTRA/LTE UL settings — BB and RF active

After setting up the EUTRA/LTE UL signal the BB has to be enabled by
toggling the state button (Figure 5-2: Flag 1). Further, in order to generate a
output signal, the SMU RF block has to be activated as well (Figure 5-7).
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LTE Uplink

5.2

Analyzing LTE Uplink Signals

After setting up the FSQ-K101 for UL signals and performing a single
measurement the result display shows “PVT” (power versus time) on
screen A and “EVM versus Carrier” on screen B (illustrated in Figure 5-8).

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

EXIT EUTRA

GENERAL
SETTIGS

v DEMOD
SETTGS
DISPLAY
GRAFHL LIsT
EUM VS
CARPRIER

EVM VS
SYMBOL

UM CONT

K

EVM VS
sLOT

Figure 5-8 Analyzing EUTRA/LTE UL signals — Default result display

On the signal analysis side (UL) the following display options can be

selected:
1. Power vs. Time
2. EVM vs. Carrier
3. EVM vs. Symbol
4. EVMyvs. Slot
5. Spectrum: Flatness
6. Spectrum: Group Delay
7. Spectrum: Flatness Difference
8. Constellation Diagram
9. Statistics: CCDF
10. Statistics: Allocation Summary

LTE Measurement Guide- Rev.1.1
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Figure 5-9)

Figure 5-11: Screen A)
Figure 5-11: Screen B)
Figure 5-12: Screen B)
Figure 5-13: Screen A)
Figure 5-13: Screen B)
Figure 5-14: Screen B)
Figure 5-15)

Figure 5-17: Screen A)

(
(
(
(
(
(
(
(
(
(Figure 5-17: Screen B)
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LTE Uplink

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

For UL no
“demodulation

bar” as in DL " By o] 1|23 4]|5|6]7]8]9
mode is shown. Yy

(Sub-)FrameS 7 | {1 | y AT II e
can be extracted s AL I " il 111, | | ! GLU T | L R COLOR ’7

by evaluating
different numbers
of allocated RBs
(compare with UL
signal table in
signal generating
chapter above
and Figure 5-10)

|l
HARDCOPY

UM CONT

Figure 5-9 Analyzing EUTRA/LTE UL signals — Power vs. Time

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

GENERAL

Samples SETTIGS

Different power Subframe 4: 35 RBs
levels reflecting TN U T A

different number : I IR
of RBs | .,.Ii" ‘?L.

Sync ( CAZAC blocks
(constant amplltude)

UM CONT

Figure 5-10 Analyzing EUTRA/LTE UL signals — Power vs. Time (focus subframe 4 & 5)
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CEx

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

= 2 p s GENERAL
Cariess TOTAL " SETTHIGS
Carriess MEAS ]
i DEMOD
SETTHIGS

Screen A:

EVM
VS.
Carrier

EVM VS

CAPRPIER

77 Minimum S0 ’ EIE
Y

Screen B:
EVM
VS.
Symbol

UM CONT

Figure 5-11 Analyzing EUTRA/LTE UL signals — EVM vs. Carrier resp. vs. Symbol

CEx

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

GEMERAL

SETTNGS
DEMOD

SETTGS

Screen A:

EVM
VS.
Carrier pSPLAY
GRAPH LIST

EVM VS
CARPIER

4

EVM vs Slot - Data Shot TOTAL 12 Maximum
Slot MEAS 12 Minimum

Screen B:
EVM
VS.
Slot

"
n

UM CONT

Figure 5-12 Analyzing EUTRA/LTE UL signals — EVM vs. Carrier resp. vs. Slot
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LTE Uplink

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

CEx

Wz 2 p GENERAL
Canriess TOTAL ! z SETTMIGS.
Cariess MEAS n 2

Screen A:
Spectrum '
Flatness
MSPLAY
GRAPH LIST
Group Delay Carness TOTAI
Carriers MEAS
a
Screen B: L mme
G rou p - DIFFERENCE

Delay

AT A P S A b P Y i i

EXIT EUTRA UM CONT

Figure 5-13 Analyzing EUTRA/LTE UL signals — Spectrum Flatness & Group Delay

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

CEx

GENERAL
SETTHIGS
b DEMOD
SETTHIGS
DISPLAY
GRARHI LisT
GROUP
DELAY

Screen A:
Spectrum
Flatness

Flatness Difference Cariess TOTAL
Carricss MEAS

Screen B: ) .
Spectrum _ ;
Flatness 5"

Difference

-
X
¥

s

- not yet
specified
for LTE

UM CONT

Figure 5-14 Analyzing EUTRA/LTE UL signals — Spectrum Flatness and Flatness Difference
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LTE Uplink

B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

16 Crosses: , 00 im0 ¢

- olink, 10,00 MHz ms GENERAL
Data points [ — Paints TOTAL A
Of 16QAM Points MEAS n
modulation ,

B
-
==

Circle:
Sync signal
for UL
(CAZAC
sequence)

Pilot bits are not matching unit E—

. . = = = GENERAL
circle (analyzer expectation) g seTTmiGs
->Sync failure! a

—>No proper synchronization w
and hence demodulation "
possible! i -

GRAFH. LIST

(Different CAZAC parameters
for signal generator and
analysis software are used

\ on purpose!)

UM CONT

Figure 5-16 Analyzing EUTRA/LTE UL signals — Constellation Diagram with wrong CAZAC
parameter

» Wrong CAZAC parameters are used for demonstration purpose

» Neither data nor pilot information is decoded correct (compare
with Figure 5-15 - same input signal but correct CAZAC
parameters)
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B8 Rohde & Schwarz EUTRA / LTE Analysis Softwara Version 1.1 Beta 2

GENERAL
SETTIGS

v DEMOD
SETTGS
*
DISPLAY
GRAPH
5

Screen A:
CCDF

Screen B:
Allocation
SU m m ary RU Start Modulation

Alocation Summary

UM CONT

Figure 5-17 Analyzing EUTRA/LTE UL signals — CCDF and Allocation Summary
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Ordering information

6 Ordering information

Type of instrument

Signal Analyzer

Base Units
R&S® FSQ3
R&S® FSQ8
R&S® FSQ26
R&S® FSQ40

1155.5001.03
1155.5001.08
1155.5001.26
1155.5001.40

Frequency range 20 Hz to 3.6 GHz
Frequency range 20 Hz to 8 GHz
Frequency range 20 Hz to 26.5 GHz
Frequency range 20 Hz to 40 GHz

Analysis Applications

R&S® FSQ-K100
R&S® FSQ-K101

Application Firmware 3GPP EUTRA/LTE Downlink 1308.9006.02
Application Firmware 3GPP EUTRA/LTE Uplink *1308.9058.02

*ask local Rohde & Schwarz representative for further information

Signal Generator

R&S® SMU200A

Base Unit

R&S® SMU200A
RF Path A

R&S® SMU-B102
R&S® SMU-B103
R&S® SMU-B104
R&S® SMU-B106
RF Path B

R&S® SMU-B202
R&S® SMU-B203
Baseband

R&S® SMU-B9

R&S® SMU-B10
R&S® SMU-B11

R&S® SMU-B13
R&S® SMU-K55
R&S® SMU-K255

R&S® SMJ100A
Base Unit

R&S® SMJ100A
R&S® SMJ-B103
R&S® SMJ-B106
Baseband

R&S® SMJ-B9

R&S® SMJ-B10
R&S® SMJ-B11
R&S® SMJ-B13

R&S® SMJ-K55
R&S® SMJ-K255

LTE Measurement Guide- Rev.1.1

Vector Signal Generator 1141.2005.02
1141.8503.02
1141.8603.02
1141.8703.02
1141.8803.02

Frequency range 100 kHz to 2.2 GHz
Frequency range 100 kHz to 3 GHz
Frequency range 100 kHz to 4 GHz
Frequency range 100 kHz to 6 GHz

1141.9400.02
1141.9500.02

Frequency range 100 kHz to 2.2 GHz
Frequency range 100 kHz to 3 GHz

Baseband Generator with ARB (128 M Samples) and
Digital Modulation (realtime)

Baseband Generator with ARB (64 M Samples)

and Digital Modulation (realtime)

Baseband Generator with ARB (16 M Samples)

and Digital Modulation (realtime)

Baseband Main Module

Digital Standard 3GPP EUTRA/LTE

Digital Standard 3GPP EUTRA/LTE for WinlQSIM2™

1161.0766.02
1141.7007.02
1159.8411.02
1403.9109.02

1408.7310.02
1408.7362.02

1403.4507.02
1403.8502.02
1403.8702.02

Vector Signal Generator
Frequency range 100 kHz to 3 GHz
Frequency range 100 kHz to 6 GHz

Baseband Generator with ARB (128 M Samples) and
Digital Modulation (realtime)

Baseband Generator with ARB (64 M Samples)

and Digital Modulation (realtime)

1404.1501.02

1403.8902.02

Baseband Generator with ARB (16 M Samples) 1403.9009.02

and Digital Modulation (realtime)

Baseband Main Module 1403.9109.02

Digital Standard 3GPP EUTRA/LTE 1409.2206.02

Digital Standard 3GPP EUTRA/LTE for WinlQSIM2™  1409.2258.02
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R&S® SMATE200A

Base Unit

R&S® SMATE200A
RF Path A

R&S® SMATE-B103
R&S® SMATE-B106
RF Path B

R&S® SMATE-B203
R&S® SMATE-B206
Baseband

R&S® SMATE-B9

R&S® SMATE-B10
R&S® SMATE-B11

R&S® SMATE-B13
R&S® SMATE-K55

R&S® AMU200A
Base Unit

R&S® AMU200A
Baseband

R&S® AMU-B9

R&S® AMU-B10
R&S® AMU-B11

R&S® AMU-B13
R&S® AMU-K55
R&S® AMU-K255

R&S® AFQ100A
Base Unit

R&S® AFQ100A
Baseband

R&S® AFQ-B10
R&S® AFQ-B11
R&S® AFQ-K255

Vector Signal Generator

Frequency range 100 kHz to 3 GHz
Frequency range 100 kHz to 6 GHz

Frequency range 100 kHz to 3 GHz
Frequency range 100 kHz to 6 GHz

Baseband Generator with digital modulation
(real time) and ARB (128 M samples)
Baseband Generator with digital modulation
(realtime) and ARB (64MSamples)
Baseband Generator with digital modulation
(realtime) and ARB (16MSamples)
Baseband Main Module

Digital Standard 3GPP EUTRA/LTE

Baseband signal generator

Baseband generator with digital modulation
(realtime) and ARB (128 MSamples)

1400.7005.02

1401.1000.02
1401.1200.02

1401.1400.02
1401.1600.02

1404.7500.02

1401.2707.02

1401.2807.02

1401.2907.02
1404.7851.02

1402.4090.02

1402.8809.02

Baseband generator with digital modulation (realtime) 1402.5300.02

and ARB (64 MSamples)

Baseband generator with digital modulation (realtime) 1402.5400.02

and ARB (16 MSamples)
Baseband main module
Digital Standard 3GPP EUTRA/LTE

1402.5500.02
1402.9405.02

Digital Standard 3GPP EUTRA/LTE for WinlQSIM2™1402.9457.02

IQ modulation generator

Waveform memory 256 Msamples
Waveform memory 1Gsamples

1401.3003.02

1401.5106.02
1401.5206.02

Digital Standard 3GPP EUTRA/LTE for WinlQSIM2™1401.5906.02

ROHDE&SCHWARZ

ROHDE & SCHWARZ GmbH & Co. KG " Mihldorfstrale 15 - D-81671 Miinchen * Postfach 80 14 69 " D-81614 Miinchen *

Tel (089) 4129 -0 " Fax (089) 4129 - 13777 " Internet: http://www.rohde-schwarz.com

This application note and the supplied programs may only be used subject to the conditions of use set forth in the
download area of the Rohde & Schwarz website.
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