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This manual describes the following R&S®TSME models and options:
® R&S®PTSME (1514.6520K02)

® TD-SCDMA Option R&S®TSME-K20 (1510.0079.02)

® WCDMA Scanner Option R&S®TSME-K21 (1514.6820.02)

® CDMA2000® Option R&S®TSME-K22 (1514.6836.02)

® GSM Scanner Option R&S®TSME-K23 (1510.0085.02)

® 1XEVDO Option R&S®TSME-K24 (1510.0010.02)

® CW Scanner Option R&S®TSME-K25 (1522.6954.02)

® TETRA Scanner Option R&S®TSME-K26 (1514.6920.02)

® RF Power Scan Option R&S®TSME-K27 (1514.6813.02)

®  WiMAX Scanner Option R&S®TSME-K28 (1514.6842.02)

® LTE Scanner Option R&S®TSME-K29 (1514.6859.02)

® LTE MIMO 2x2, 4x2, 4x4 R&S®TSME-K30 (1514.6871.02)

® | TE DL Allocation Analyzer Scanner R&S®TSME-K31 (1522.6990.02)
® | TE eMBMS Option R&S®TSME-K32 (1522.6960.02)

® Automatic Channel Detection R&S®TSME-K40 (1514.7232.02)
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Basic Safety Instructions

Always read through and comply with the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standards of our products up to date and to offer our customers the highest possible degree of safety. Our
products and the auxiliary equipment they require are designed, built and tested in accordance with the
safety standards that apply in each case. Compliance with these standards is continuously monitored by
our quality assurance system. The product described here has been designed, built and tested in
accordance with the EC Certificate of Conformity and has left the manufacturer’s plant in a condition fully
complying with safety standards. To maintain this condition and to ensure safe operation, you must
observe all instructions and warnings provided in this manual. If you have any questions regarding these
safety instructions, the Rohde & Schwarz group of companies will be happy to answer them.

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is designed
for use solely in industrial and laboratory environments or, if expressly permitted, also in the field and must
not be used in any way that may cause personal injury or property damage. You are responsible if the
product is used for any purpose other than its designated purpose or in disregard of the manufacturer's
instructions. The manufacturer shall assume no responsibility for such use of the product.

The product is used for its designated purpose if it is used in accordance with its product documentation
and within its performance limits (see data sheet, documentation, the following safety instructions). Using
the product requires technical skills and, in some cases, a basic knowledge of English. It is therefore
essential that only skilled and specialized staff or thoroughly trained personnel with the required skills be
allowed to use the product. If personal safety gear is required for using Rohde & Schwarz products, this
will be indicated at the appropriate place in the product documentation. Keep the basic safety instructions
and the product documentation in a safe place and pass them on to the subsequent users.

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before and when using the product. It is also absolutely essential to observe the additional safety
instructions on personal safety, for example, that appear in relevant parts of the product documentation. In
these safety instructions, the word "product"” refers to all merchandise sold and distributed by the Rohde &
Schwarz group of companies, including instruments, systems and all accessories. For product-specific
information, see the data sheet and the product documentation.

Safety labels on products

The following safety labels are used on products to warn against risks and dangers.

Symbol Meaning Symbol Meaning

Notice, general danger location | O ON/OFF Power

Observe product documentation

Caution when handling heavy equipment d) Standby indication

Danger of electric shock f— Direct current (DC)

> B>
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Meaning Symbol Meaning
Caution ! Hot surface ~_ Alternating current (AC)
Protective conductor terminal = Direct/alternating current (DC/AC)
To identify any terminal which is intended for
connection to an external conductor for
protection against electric shock in case of a
fault, or the terminal of a protective earth
Earth (Ground) D Class Il Equipment
to identify equipment meeting the safety

requirements specified for Class Il equipment
(device protected by double or reinforced
insulation)

Frame or chassis Ground terminal

EU labeling for batteries and accumulators

For additional information, see section "Waste
disposal/Environmental protection”, item 1.

devices

Be careful when handling electrostatic sensitive

EU labeling for separate collection of electrical
and electronic devices

For additional information, see section "Waste
disposal/Environmental protection”, item 2.

Warning! Laser radiation

For additional information, see section
"Operation", item 7.

Signal words and their meaning

The following signal words are used in the product documentation in order to warn the reader about risks

and dangers.

& WARNING

A CAUTION

Indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

Indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

Indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

Indicates information considered important, but not hazard-related, e.g.
messages relating to property damage.
In the product documentation, the word ATTENTION is used synonymously.

These signal words are in accordance with the standard definition for civil applications in the European
Economic Area. Definitions that deviate from the standard definition may also exist in other economic
areas or military applications. It is therefore essential to make sure that the signal words described here
are always used only in connection with the related product documentation and the related product. The
use of signal words in connection with unrelated products or documentation can result in misinterpretation
and in personal injury or material damage.
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Instrucciones de seguridad elementales

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado conforme a las
indicaciones de la correspondiente documentacion del producto y dentro del margen de rendimiento
definido (ver hoja de datos, documentacién, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos técnicos y ciertos conocimientos del idioma inglés. Por eso se debe tener
en cuenta que el producto solo pueda ser operado por personal especializado o personas instruidas en
profundidad con las capacidades correspondientes. Si fuera necesaria indumentaria de seguridad para el
uso de productos de Rohde & Schwarz, encontraria la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacién del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o dafios por
peligros de toda clase. Por eso es imprescindible leer detalladamente y comprender por completo las
siguientes informaciones de seguridad antes de usar el producto, y respetarlas durante el uso del
producto. Deberan tenerse en cuenta todas las demas informaciones de seguridad, como p. €j. las
referentes a la proteccion de personas, que encontrardn en el capitulo correspondiente de la
documentacién del producto y que también son de obligado cumplimiento. En las presentes
informaciones de seguridad se recogen todos los objetos que distribuye el grupo de empresas

Rohde & Schwarz bajo la denominacién de "producto”, entre ellos también aparatos, instalaciones asi
como toda clase de accesorios. Los datos especificos del producto figuran en la hoja de datos y en la
documentacién del producto.

Sefializacién de seguridad de los productos

Las siguientes sefiales de seguridad se utilizan en los productos para advertir sobre riesgos y peligros.

Simbolo Significado Simbolo Significado

Aviso: punto de peligro general | O Tension de alimentacion de PUESTA EN

o, MARCHA / PARADA
Observar la documentacion del producto

Atencién en el manejo de dispositivos de peso d) Indicacion de estado de espera (standby)
A elevado
| 18 kg |
2 Peligro de choque eléctrico e Corriente continua (DC)
f Advertencia: superficie caliente A~ Corriente alterna (AC)
. Conexion a conductor de proteccion —_ Corriente continua / Corriente alterna (DC/AC)
Conexion a tierra D El aparato esta protegido en su totalidad por un
aislamiento doble (reforzado)
Conexi6n a masa Distintivo de la UE para baterias y
acumuladores

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente",
punto 1.
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Simbolo Significado Significado

Aviso: Cuidado en el manejo de dispositivos
sensibles a la electrostatica (ESD)

Distintivo de la UE para la eliminacion por
separado de dispositivos eléctricos y
electronicos

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente”,
punto 2.

Advertencia: rayo laser

Mas informacion en la seccién
"Funcionamiento", punto 7.

Palabras de sefial y su significado

En la documentacidon del producto se utilizan las siguientes palabras de sefial con el fin de advertir contra
riesgos y peligros.

A PELIGRO Indica una situacion de peligro que, si no se evita, causa lesiones
graves o incluso la muerte.

Indica una situacién de peligro que, si no se evita, puede causar

A ADVERTENCIA lesiones graves o incluso la muerte.

Indica una situacién de peligro que, si no se evita, puede causar
lesiones leves o moderadas.

A ATENCION

m Indica informacién que se considera importante, pero no en relacion
con situaciones de peligro; p. €j., avisos sobre posibles dafios
materiales.

En la documentacion del producto se emplea de forma sindénima el
término CUIDADO.

Las palabras de sefial corresponden a la definicion habitual para aplicaciones civiles en el area
econdémica europea. Pueden existir definiciones diferentes a esta definicién en otras areas econémicas o
en aplicaciones militares. Por eso se deberd tener en cuenta que las palabras de sefial aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacién del producto y
solamente en combinacion con el producto correspondiente. La utilizacion de las palabras de sefial en
combinacion con productos o documentaciones que no les correspondan puede llevar a interpretaciones
equivocadas y tener por consecuencia dafios en personas u objetos.

Estados operativos y posiciones de funcionamiento

El producto solamente debe ser utilizado segun lo indicado por el fabricante respecto a los estados
operativos y posiciones de funcionamiento sin que se obstruya la ventilacion. Si no se siguen las
indicaciones del fabricante, pueden producirse choques eléctricos, incendios y/o lesiones graves con
posible consecuencia de muerte. En todos los trabajos deberan ser tenidas en cuenta las normas
nacionales y locales de seguridad del trabajo y de prevencion de accidentes.
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Si no se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicién de funcionamiento se define por principio la posicién con el suelo de la caja para
abajo, modo de proteccién IP 2X, uso solamente en estancias interiores, utilizacién hasta 2000 m
sobre el nivel del mar, transporte hasta 4500 m sobre el nivel del mar. Se aplicara una tolerancia de
+10 % sobre el voltaje nominal y de +5 % sobre la frecuencia nominal. Categoria de sobrecarga
eléctrica 2, indice de suciedad 2.

No sitle el producto encima de superficies, vehiculos, estantes o mesas, que por sus caracteristicas
de peso o de estabilidad no sean aptos para él. Siga siempre las instrucciones de instalacion del
fabricante cuando instale y asegure el producto en objetos o estructuras (p. ej. paredes y estantes). Si
se realiza la instalacion de modo distinto al indicado en la documentacion del producto, se pueden
causar lesiones o, en determinadas circunstancias, incluso la muerte.

No ponga el producto sobre aparatos que generen calor (p. €j. radiadores o calefactores). La
temperatura ambiente no debe superar la temperatura maxima especificada en la documentacion del
producto o en la hoja de datos. En caso de sobrecalentamiento del producto, pueden producirse
choques eléctricos, incendios y/o lesiones graves con posible consecuencia de muerte.

Seguridad eléctrica

Si no se siguen (o se siguen de modo insuficiente) las indicaciones del fabricante en cuanto a seguridad
eléctrica, pueden producirse choques eléctricos, incendios y/o lesiones graves con posible consecuencia
de muerte.

1.

Antes de la puesta en marcha del producto se deberd comprobar siempre que la tensién
preseleccionada en el producto coincida con la de la red de alimentacion eléctrica. Si es necesario
modificar el ajuste de tension, también se deberan cambiar en caso dado los fusibles
correspondientes del producto.

Los productos de la clase de proteccién | con alimentacion mévil y enchufe individual solamente
podran enchufarse a tomas de corriente con contacto de seguridad y con conductor de proteccion
conectado.

Queda prohibida la interrupcién intencionada del conductor de proteccién, tanto en la toma de
corriente como en el mismo producto. La interrupcion puede tener como consecuencia el riesgo de
gue el producto sea fuente de choques eléctricos. Si se utilizan cables alargadores o regletas de
enchufe, debera garantizarse la realizacién de un examen regular de los mismos en cuanto a su
estado técnico de seguridad.

Si el producto no est& equipado con un interruptor para desconectarlo de la red, o bien si el
interruptor existente no resulta apropiado para la desconexion de la red, el enchufe del cable de
conexion se debera considerar como un dispositivo de desconexion.

El dispositivo de desconexién se debe poder alcanzar facilmente y debe estar siempre bien accesible.
Si, p. €]., el enchufe de conexion a la red es el dispositivo de desconexién, la longitud del cable de
conexion no debe superar 3 m).

Los interruptores selectores o electrénicos no son aptos para el corte de la red eléctrica. Si se
integran productos sin interruptor en bastidores o instalaciones, se debera colocar el interruptor en el
nivel de la instalacion.

No utilice nunca el producto si esta dafiado el cable de conexién a red. Compruebe regularmente el
correcto estado de los cables de conexion a red. Asegurese, mediante las medidas de proteccién y
de instalacion adecuadas, de que el cable de conexién a red no pueda ser dafiado o de que nadie
pueda ser dafiado por él, p. €j. al tropezar o por un choque eléctrico.
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15.

16.

17.

18.

Instrucciones de seguridad elementales

Solamente esta permitido el funcionamiento en redes de alimentacion TN/TT aseguradas con fusibles
de 16 A como maximo (utilizacién de fusibles de mayor amperaje solo previa consulta con el grupo de
empresas Rohde & Schwarz).

Nunca conecte el enchufe en tomas de corriente sucias o llenas de polvo. Introduzca el enchufe por
completo y fuertemente en la toma de corriente. La no observacion de estas medidas puede provocar
chispas, fuego y/o lesiones.

No sobrecargue las tomas de corriente, los cables alargadores o las regletas de enchufe ya que esto
podria causar fuego o choques eléctricos.

En las mediciones en circuitos de corriente con una tension Ug; > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. ej. medios de medicién adecuados, seguros, limitacion
de tensidn, corte protector, aislamiento etc.).

Para la conexiéon con dispositivos informaticos como un PC o un ordenador industrial, debe
comprobarse que éstos cumplan los estandares IEC60950-1/EN60950-1 o IEC61010-1/EN 61010-1
validos en cada caso.

A menos que esté permitido expresamente, no retire nunca la tapa ni componentes de la carcasa
mientras el producto esté en servicio. Esto pone a descubierto los cables y componentes eléctricos y
puede causar lesiones, fuego o dafos en el producto.

Si un producto se instala en un lugar fijo, se debera primero conectar el conductor de proteccion fijo
con el conductor de proteccion del producto antes de hacer cualquier otra conexién. La instalacion y
la conexidon deberan ser efectuadas por un electricista especializado.

En el caso de dispositivos fijos que no estén provistos de fusibles, interruptor automatico ni otros
mecanismos de seguridad similares, el circuito de alimentacién debe estar protegido de modo que
todas las personas que puedan acceder al producto, asi como el producto mismo, estén a salvo de
posibles dafios.

Todo producto debe estar protegido contra sobretension (debida p. ej. a una caida del rayo) mediante
los correspondientes sistemas de proteccion. Si no, el personal que lo utilice quedara expuesto al
peligro de choque eléctrico.

No debe introducirse en los orificios de la caja del aparato ningin objeto que no esté destinado a ello.
Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o
lesiones.

Salvo indicacién contraria, los productos no estan impermeabilizados (ver también el capitulo
"Estados operativos y posiciones de funcionamiento”, punto 1). Por eso es necesario tomar las
medidas necesarias para evitar la entrada de liquidos. En caso contrario, existe peligro de choque
eléctrico para el usuario o de dafios en el producto, que también pueden redundar en peligro para las
personas.

No utilice el producto en condiciones en las que pueda producirse o ya se hayan producido
condensaciones sobre el producto o en el interior de éste, como p. €j. al desplazarlo de un lugar frio a
otro caliente. La entrada de agua aumenta el riesgo de choque eléctrico.

Antes de la limpieza, desconecte por completo el producto de la alimentacion de tension (p. €j. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ninglin concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitrocelulésicas.
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Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz equipment, contact one of our Customer Support
Centers. A team of highly qualified engineers provides telephone support and will work with you to find a
solution to your query on any aspect of the operation, programming or applications of Rohde & Schwarz
equipment.

Up-to-date information and upgrades

To keep your instrument up-to-date and to be informed about new application notes related to your
instrument, please send an e-mail to the Customer Support Center stating your instrument and your wish.
We will take care that you will get the right information.

Europe, Africa, Middle East Phone +49 89 4129 12345
customersupport@rohde-schwarz.com

North America Phone 1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America Phone +1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific Phone +6565 1304 88
customersupport.asia@rohde-schwarz.com

China Phone +86-800-810-8228 /
+86-400-650-5896
customersupport.china@rohde-schwarz.com

ROHDE&SCHWARZ

1171.0200.22-06.00
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Resetswe ntroduction

Measurement Setup

1 Introduction

1.1 Feature Overview

The R&S TSME ultra compact drive test scanner is a high-power platform for optimiz-
ing all conventional mobile radio networks. A highly sensitive 20 MHz front end for any
input frequencies from 350 MHz to 4400 MHz, and an FPGA-based software-defined
architecture offer unsurpassed performance while providing maximum flexibility and
future-proofness.

® User-definable input frequency range from 350 MHz to 4400 MHz

® An RF and signal processing path with a bandwidth of 20 MHz

® Measurements on various mobile communication standards

® Support of automatic channel detection

® Support of MIMO measurement setups

® Support of position estimation of base stations together with R&S ROMES software
(R&S ROMES option ROMES4LOC)

® Parallel measurements in GSM, WCDMA, TD-SCDMA, CDMA2000® 1xEV-DO,
WIMAX™ LTE and TETRA networks

® ViCom programming interface for customer-specific applications
® Future-proof software-defined architecture
® Embedded high sensitivity GPS receiver

1.2 Measurement Setup

The R&S TSME is not a stand-alone drive test scanner; it requires a host PC connec-
ted via LAN and some additional equipment in order to perform measurements.
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GPS RF
antenna antenna

R&S ROMES or
Customer Application

Figure 1-1: Typical measurement setup with the R&S TSME

6 Important requirements for host PC

In order to control and perform measurements with the R&S TSME, a host PC or note-
book with LAN interface is required (not included in the package), with the following
minimum configuration:

® |ntel Quad-Core i7
® 4 GB Memory

® Windows 7
® Dedicated Gbit LAN adapter with Jumbo Frames (9 kB) and Flow Control
enabled

It is important for the host PC to have its own dedicated LAN adapter for the connec-
tion to one or more R&S TSMEs only, and is not integrated in a regular office network.
The host PC must have a fixed IP address with which it connects to the R&S TSME.

There are different possibilities for the host PC to control the R&S TSME:

® Using the drive test software platform R&S ROMES or R&S NESTOR (not part of
this package!)

® Using the R&S ViCom programming interface package and integrating the
R&S TSME as an OEM product into a customer-specific software application

The host PC is required for the following tasks:

® Obtaining hardware and firmware information on the R&S TSME (via the
R&S TSME Device Manager, see Chapter 4.2, "Obtaining Device Information”,
on page 42)
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® Configuring the R&S TSME (via the R&S TSME Device Manager, see Chapter 4.1,
"The R&S TSME Device Manager", on page 40)

® Sending the measurement commands (via the drive test software), thus controlling
and performing the actual measurement

® Updating the R&S TSME firmware when required (see "Automatic firmware
updates" on page 51)

In addition to the host PC, the following further equipment is required to perform mea-
surements with the R&S TSME:

For an overview of the package contents for the R&S TSME refer to "Accessory list"
on page 12 and to the Release Notes.

Table 1-1: Equipment required to perform measurements with the R&S TSME

Equipment Availability
Antennas ®  GPS: active antenna with cable and SMA connector included in pack-
age

® RF antenna and cable (not included)

®  Optionally: R&S TSME accessory antennas
(See the product page on the Rohde & Schwarz website at: https:/
www.rohde-schwarz.com/product/ TSME > "Options")

Connection cables ® DC power supply cable with a cigarette lighter connector (included in
package)
®  Optionally, 4-fold DC y-cable (R&S TSME-ZYC4) to run 4 R&S TSMEs
from one AC power supply (e.g. R&S TSMW-Z1)
® | AN cable to connect host PC (RJ45 Patch cable CAT6 2m, included in
package)
®  Synchronization cable to synchronize multiple R&S TSMEs
— option R&S TSME-ZC2 - Synchronization cable for 2 R&S TSMEs
(order no. 1522.6560.02)
— option R&S TSME-ZC4 - Synchronization cable for 4 R&S TSMEs
(order no. 1522.6831.02)

AC power supply Optionally included in package: R&S TSME-Z1 (order number
1514.6913.02)

World-wide adapter for Included in R&S TSME-Z1 option, required to use the R&S TSME-Z1 world

earthing type plug wide

LAN switch Optionally, 5-port Gbps LAN switch with 9k jumbo frame support, AC or USB

powered, to connect 4 R&S TSMEs to one host PC

(For example: R&S TSPC-LS Gbit LAN Switch - USB powered, order no.
3624.8364.02)

USB to LAN Adapter Optionally, USB 3.0 To Gbit LAN Adapter (R&S TSPC-U2L, order no.
3593.8430.02), provides an additional LAN port on the host PC to connect
two R&S TSMEs to one host PC

Mechanical connections for | Metal brackets and screws included in
multiple R&S TSMEs option R&S TSME-ZC2 - Synchronization cable for 2 R&S TSMEs
option R&S TSME-ZC4 - Synchronization cable for 4 R&S TSMEs

Required software options Installed at the factory

Additional software options can be installed subsequently via the
R&S TSME Device Manager (for details refer to Chapter 4.6, "Configuring
Measurement Bands", on page 48).
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Equipment

Availability

R&S ROMES or R&S NES-
TOR measurement software
with appropriate technology
option(s)

Not included in package

or: R&S ViCom Interface
package for customer soft-
ware

Included in package

1.3 The R&S TSME Option Concept

1.31

Technology Options

Table 1-2: Available R&S TSME technology options

The R&S TSME scanner consists of the R&S TSME hardware as well as a set of
(specified) technology and band options when it comes from the factory.

Technology options allow for the R&S TSME to scan the input based on a specific
technology, for example, LTE. All technology options can be installed on the same
instrument; the R&S TSME can measure various technologies simultaneously.

Following technology options are available (for current availabilities see http://
www2.rohde-schwarz.com/product/ TSME.html):

Options Order number Description

R&S TSME-K20 1510.0079.02 R&S TSME scanner option: TD-SCDMA
R&S TSME-K21 1514.6820.02 R&S TSME scanner option: WCDMA
R&S TSME-K22 1514.6836.02 R&S TSME scanner option: CDMA2000
R&S TSME-K23 1510.0085.02 R&S TSME scanner option: GSM

R&S TSME-K24 1510.0010.02 R&S TSME scanner option: EVDO

R&S TSME-K25 1522.6954.02 R&S TSME scanner option: CW

R&S TSME-K26 1514.6920.02 R&S TSME scanner option: TETRA
R&S TSME-K27 1514.6813.02 R&S TSME scanner option: RF-Power Scan
R&S TSME-K28 1514.6842.02 R&S TSME scanner option: WiMAX
R&S TSME-K29 1514.6859.02 R&S TSME scanner option: LTE

R&S TSME-K30 1514.6871.02 R&S TSME scanner option: LTE MIMO

R&S TSME-K31 1522.6990.02 R&S TSME scanner option: LTE DL Allocation Ana-
lyzer Scanner
R&S TSME-K32 1522.6960.02 R&S TSME scanner option: LTE eMBMS

R&S TSME-K40

1514.7232.02

R&S TSME Automatic Channel Detection
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Ordering software options

When you order a software option you must supply the serial number of the

R&S TSME. License keys are shipped as a printed "License Keys List". Advance deliv-
eries may consist of a PDF file. Unregistered software licenses can be downloaded
from the Rohde & Schwarz website (https://extranet.rohde-schwarz.com/service).

For details see the "R&S TSME-Kx Software Options Installation Manual".

1.3.2 Band Options

The band options have been introduced as a new concept to provide a more cost effi-
cient scanner configuration when only a limited number of bands need to be measured.
Using these options, the measurement bandwidth of the R&S TSME s limited to a
number of cellular network bands (uplink and downlink). The bands can be freely
selected by the user. Band options are independent from the technology options: a
licensed technology can be measured in all licensed bands (uplink and downlink).

Alternatively, a R&S TSME band option is provided which can measure the full band-
width. With this option the scanner can measure in the complete bandwidth from

350 MHz to 4.4 GHz without limitations. All installed technologies can be measured in
this bandwidth at the same time.

Example:

For example, an R&S TSME with the technology options R&S TSME-K21 (WCDMA)
and R&S TSME-K23 (GSM), as well as the band option R&S TSME-K2B (2 bands
measured simultaneously), can scan for GSM and WCDMA signals in two bands (e.g.
900 MHz and 1800 MHz) at the same time.

Upgrade options are available to increase the bandwidth of the R&S TSME from a limi-
ted number of bands to full bandwidth.

Following band options are available:

Table 1-3: Available R&S TSME band options

Options Order number Description

R&S TSME-KAB 1514.7384.02 All bands measured simultaneously

R&S TSME-K1B 1514.7403.02 1 band measured simultaneously

R&S TSME-K2B 1514.7410.02 2 bands measured simultaneously

R&S TSME-K3B 1514.7426.02 3 bands measured simultaneously

R&S TSME-K4B 1514.7432.02 4 bands measured simultaneously

R&S TSME-K5B 1514.7449.02 5 bands measured simultaneously

R&S TSME-KUB 1514.7390.02 Upgrade: 1 additional band measured simultaneously

The R&S TSME band assignment can be reconfigured by the user (see Chapter 4.6,
"Configuring Measurement Bands", on page 48).
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For an overview of available cellular bands and their characteristics see Chapter A,
"Available Cellular Bands", on page 61.
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2 Preparing for Use
(& warNING |

Risk of injury and instrument damage

The instrument must be used in an appropriate manner to prevent electric shock, fire,
personal injury, or damage.

® Do not use an isolating transformer to connect the instrument to the AC power sup-
ply.
® Do not open the instrument casing.

® Read and observe the "Basic Safety Instructions" at the beginning of this manual,
in addition to the safety instructions in the following sections. Notice that the data
sheet may specify additional operating conditions.

Risk of instrument damage during operation

An unsuitable operating site or test setup can cause damage to the instrument and to
connected devices. Ensure the following operating conditions before you switch on the
instrument:

® The instrument is dry and shows no sign of condensation.
® The instrument is positioned as described in the following sections.
® Signal levels at the input connectors are all within the specified ranges.

Risk of electrostatic discharge (ESD)

Electrostatic discharge (ESD) can damage the electronic components of the instrument
and the device under test (DUT). ESD is most likely to occur when you connect or dis-
connect a DUT or test fixture to the instrument's test ports. To prevent ESD, use a wrist
strap and cord and connect yourself to the ground, or use a conductive floor mat and
heel strap combination.

For details, refer to the basic safety instructions delivered as a printed brochure with
the instrument.
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EMI suppression
Electromagnetic interference (EMI) may affect the measurement results.
To suppress generated electromagnetic interference (EMI):

® Use suitable shielded cables of high quality. For example, use double-shielded RF
and LAN cables.

® Always terminate open cable ends.

® Note the EMC classification in the data sheet.

® Use the supplied DC cable or a DC cable shorter than 3 m.
® Do not operate the instrument in DC mains.

® Operate the instrument only with an active antenna connected to the GPS ANT
connector.

2.1 Unpacking and Setting Up the Instrument

The following section describes how to set up the instrument.

Risk of instrument damage

Note that the general safety instructions also contain information on operating condi-
tions that prevent damage to the instrument. The instrument's data sheet can contain
additional operating conditions.

Check the equipment for completeness using the delivery note and the accessory lists
for the various items. Check the instrument for any damage. If there is damage, imme-
diately contact the carrier who delivered the instrument. Make sure not to discard the
box and packing material.

Packing material

Retain the original packing material. If the instrument needs to be transported or ship-
ped at a later date, you can use the material to protect the control elements and con-
nectors.

Accessory list

The following items are included with shipment of the R&S TSME:

® DC power supply cable with a cigarette lighter connector

® |AN cable to connect host PC (RJ45 Patch cable CAT6 2m)

® Active GPS antenna

® CD-ROM with required R&S TSME software, drivers, tools, and manual
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Rackmounting

The R&S TSME can be installed in a 19 inch rack using a rack adapter kit for one or
two R&S TSMEs (option R&S TSME-Z2, 1522.6502.02). The installation instructions
are part of the adapter Kkit.

Figure 2-1: R&S TSME mounted in a rack (option R&S TSME-Z2)

Other mounting options

A stack of R&S TSMEs can be mounted to a metal base using the option R&S TSME-
Z4 (1522.6590.02). (How to connect the individual R&S TSMEs is described in Chap-
ter 2.2.5.4, "Connecting Multiple R&S TSMEs with Each Other", on page 24.)

Figure 2-2: R&S TSME mounted to a metal base (option R&S TSME-Z4)

Alternatively, the R&S TSME can be packed in a backpack system (R&S TSME-Z3,
order no. 1514.6936.02, see the corresponding "Getting Started" manual).
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Figure 2-3: R&S TSME packed in a backpack system (option R&S TSME-Z3)

Risk of instrument damage due to overheating

An insufficient airflow can cause the instrument to overheat, which may disturb the
operation and even cause damage.

Make sure that all fan openings are unobstructed and that the airflow perforations are
unimpeded, particularly when the instrument is installed in a rack or packed in a back-
pack. The R&S TSME draws in fresh air from the bottom and warm air flows out at its
sides.

Thus, if no active cooling is installed, ensure the following surrounding spaces to the
instrument are kept clear:

® Bottom side: minimum 1 cm
® | eft/right sides: minimum 2 cm

In very warm environments, do not stack instruments - place them side by side so that
each instrument can draw sufficiently cool air.

[
User Manual 1514.6542.02 — 07 14
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2.2 Connecting the R&S TSME

This section describes how to connect the R&S TSME to the other devices in the mea-
surement setup (see also Chapter 1.2, "Measurement Setup”, on page 5).

o Connecting the DC POWer SUPPIY...ccoiiuuiiiiiiiiiie ettt 15
e Setting Up the LAN Connection to the HOSt PC.......coovviiiiiiiiiieiieeece s 16
e Connecting EXternal DEVICES..........coicccuiiiiiiiieee et 20
e Connecting @ Kensington LOCK........ccuuiiiiiiiiiiie e eciiiie et e et e et e e e snree e e naes 21
e Connecting Multiple R&S TSMEs to one Host PC (LTE MIMO Setups, Parallel
(6= o = PSPPI 21

2.21 Connecting the DC Power Supply

The DC power supply connector is on the rear panel of the unit. Voltages from 10 V to
27 V are supported. There is no need to set the used voltage manually.

Possible power cable connections

The R&S TSME can work with the following DC power supplies:

e Cigarette lighter power supply (for example in a vehicle) using the supplied DC
power cable

® Optional AC power supply and power cable R&S TSME-Z1 (see Table 1-1)
® Proprietary power supply with an adapted power cable

Using the supplied cigarette lighter power supply cable

» To use the power supply from a cigarette lighter, connect the supplied power cable
from the R&S TSME to the cigarette lighter.

Connecting a proprietary power supply

» In order to use a proprietary DC supply with the R&S TSME power cable, demount
the cigarette lighter adapter from the supplied power cable and connect the open
ends of the cable to the proprietary power supply. Be sure to respect the correct
polarity (see Figure 2-4).
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Figure 2-4: Supplied power cable with cigarette lighter adapter

Danger of shock!

In order to avoid a shock hazard and instrument damage, note the following:

After moisture condensation, allow the instrument to dry before switching on.

The instrument is still power-supplied while it is in standby mode, that is, with the
power button switched off, but still connected with the DC power supply.

After connecting the power supply the instrument is immediately under power.

The supplied DC connector is intended for disconnection.
If any DC supply other than R&S TSME-Z1 is used:

The DC supply must be in accordance with IEC / EN / UL / CSA 60950-1 or
IEC/EN/UL/CSAEN EN61010-1.

Use only Safety Extra Low Voltage (SELV) power supplies

Observe the DC input range of 10 V to 27 V with maximum of 1.8 A (inrush cur-
rent)

The 12 V vehicle cigarette lighter socket must be fused

2.2.2 Setting Up the LAN Connection to the Host PC

As mentioned in Chapter 1.2, "Measurement Setup”, on page 5, a host PC or notebook
with LAN interface is required in order to control and perform measurements with the
R&S TSME.
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The R&S TSME is equipped with a network interface and can be connected to an
Ethernet LAN (local area network). The interface can be used to connect the
R&S TSME to a host PC.

How to connect multiple R&S TSMEs to a single host PC (for example for LTE MIMO
setups) is described in Chapter 2.2.5, "Connecting Multiple R&S TSMEs to one Host
PC (LTE MIMO Setups, Parallel Usage)", on page 21.

This section describes how to configure the LAN interface for a single R&S TSME. It
includes the following topics:

e Configuring the LAN Interface on the HOSt PC.........cccoiiiiiiiiiiiieeeeeeeeee 17
e Connecting the R&S TSME to the HOSt PC.......cooiviiiiiieiieeeeeeee e, 20

2.2.21 Configuring the LAN Interface on the Host PC

Each R&S TSME has the default IP address 192.168.0.2. It is recommended that you
define the fixed IP address 192.168.0.1 to the host PC.

In order to control the R&S TSME from the host PC, the LAN interface of the host PC
must be configured as follows:

1. Press the "Windows" key or the CTRL + ESC key combination on your keyboard to
access the Windows "Start" menu.

2. Select "Control Panel > Network and Internet > Network and Sharing Center".
3. Select "Change adapter settings".
4. Double-click the LAN interface with which the R&S TSME is connected.

The items used by the LAN connection are displayed.

5. Select the entry named "Internet Protocol Version 4 (TCP/IPv4)".
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[H] Local Area Connection Status @ ur active networks

General

Connection —

IPv4 Connectl Networkding

IPvE Connect Connect using:

Media State: ¥ Broadeom NetXireme 57 Gigabit Cortroller |
Duration:
Speed:

Details. .. This connection uses the following items:

9% Cliert for Microsoft Networks

=) 305 Packet Scheduler

Activity g File and Printer Sharing for Microsoft Networks
- |rtemet Protocol Version 6 (TCP/IPvE)

Intemet Protocol Version 4 (TCP/IPwvd)
-4 |ink-Layer Topology Discovery Mapper /O Driver
-4 Link-Layer Topology Discovery Responder

[ msial.. || Uninsial ||| Properties
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networlks.

OK || Cancel

6. Select the "Properties" button.
7. Configure the following TCP/IP settings:

Select "Use the following IP address" (fixed IP, not dynamic)
IP address: 192.168.0.1 (recommended)

Subnet mask: 255.255.255.0

No Default Gateway
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General

You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192,168 . 0 . 1
Subnet mask: 255 . 255, 0
Default gateway:

Obtain DM5 server address automatically
(@) Use the following DNS server addresses:
Preferred DNS server:
Alternate DNS server:

Validate settings upon exit T

o ][ cncel |

8. Enable the use of 9-kB-jumbo frames:

a) Return to the "Local Area Connection Properties" dialog box.
b) Select the entry for the LAN adapter and then "Properties".
c) Switch to the "Advanced" tab.

The following properties are available for this network adapter. Click

the property you want to change on the left, and then select its value
on the right.

Property: Walue:

Energy Efficient Ethemet
Flow Control

Jumbo Packet A088 Bytes
Link Speed & Duplex
Link Speed Battery Saver
Priority & VLAN

Protocol ARP Cffload
Pratocol NS Offload
System Idle Power Saver
Wake on Magic Packet
Wake on Pattem
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d) Select the "Jumbo Frames" property and the "Value":"9014 Bytes".
Note: this setting may cause problems in Windows, but it is an important
prerequisite for correct operation of the R&S TSME. See Chapter 6.2,
"Guide to Solving Instrument Connection Problems”, on page 56 for
help.

9. Close the Control Panel, reboot the host PC and check if the connection can be
established successfully (see Chapter 6, "Troubleshooting"”, on page 54).

Activating required ports
If your firewall is active make sure the following ports are available:

® Port 17476: Data transport between PC and R&S TSME

2.2.2.2 Connecting the R&S TSME to the Host PC

The R&S TSME has a built-in 1000BASE-T, (802.3ab) 1 Gbit/s Ethernet interface. The
host PC must have a separate 1 Gbit network interface card with an independent LAN
connection and a deactivated firewall.

6 Dedicated LAN adapter and IP address for host PC

It is important for the host PC to have its own dedicated LAN adapter for the connec-
tion to one or more R&S TSMEs (or a switch), rather than being integrated in a regular
office network.

Note that if multiple R&S TSMEs are connected to one host PC, it is important to
define unique IP addresses for each instrument using the R&S TSME Device Manager
(see Chapter 4.3, "Changing the IP Address for Multiple R&S TSME Configuration”,

on page 43)

» Connect the supplied LAN cable to the LAN connector on the rear panel of the
R&S TSME, and to the host PC.

Windows 7 automatically detects the network connection and all devices in the
same subnet when the R&S TSME is switched on.

2.2.3 Connecting External Devices

The following external devices are required for standard operation (see also Chap-
ter 1.2, "Measurement Setup", on page 5):

® Connect the instrument to the power supply as described in Chapter 2.2.1, "Con-
necting the DC Power Supply", on page 15.

® Connect the PC or notebook LAN port to the LAN port of the R&S TSME as descri-
bed in Chapter 2.2.2, "Setting Up the LAN Connection to the Host PC", on page 16.

® Connect the (optional) antenna's SMA-connector to the RF IN connector.
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® Connect the GPS antenna to the GPS ANT connector of the instrument for time
synchronization to a GPS signal (3V, max.100 mA for active antenna). It is strongly
recommended that you use this function as it improves time synchronization.

Risk of instrument damage

Do not overload the input power at the RF input connector, otherwise the input stage
could be severely damaged. For maximum allowed values, see the data sheet.

2.2.4 Connecting a Kensington Lock

The R&S TSME provides a connector for a Kensington lock, which can be used to
secure a mobile device against theft. The connector is located on the side panel of the
instrument.

Figure 2-5: Connector for a Kensington lock on the R&S TSME

2.2.5 Connecting Multiple R&S TSMEs to one Host PC (LTE MIMO Set-
ups, Parallel Usage)

In some cases it is useful to connect more than one R&S TSME to the same host PC.
In particular, the following measurement scenarios require this setup:

® LTE MIMO setups
® Using two R&S TSMEs in parallel
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2.2.5.1 Using Two R&S TSMEs in Parallel

Using two R&S TSMEs in parallel enhances the measurement capability compared to
a single R&S TSME, and can increase measurement speed.

A R&S TSME intelligently captures signals of multiple technologies at the same time, if
they fall within its 20 MHz frontend.

If two R&S TSMEs are connected, and a technology option is installed on at least one
of the R&S TSMEs, the measurement software can perform measurements on both
R&S TSME frontends. Thus you can create a virtual 40 MHz frontend.

Therefore, performing measurements on combined R&S TSMEs is faster than perform-

ing them on separate R&S TSMEs in shared spectrum networks.

Using two R&S TSMEs in parallel requires the following options:

® A band option (R&S TSME-KxB) on each R&S TSME

® |dentical technology options on both R&S TSMEs to perform measurements on
both R&S TSME frontends simultaneously

The following table demonstrates some sample configurations and applications for par-

allel usage

Table 2-1: Sample configurations and applications for parallel usage

Configuration R&S TSME 1 R&S TSME 2 Application

Config 1 | Options GSM, KAB KAB Increase measurement speed
Measurements | GSM GSM

Config 2 | Options LTE, KAB WCDMA, GSM, KAB | Use scanners separately; join

for increased speed
Measurements | GSM, WCDMA, LTE | GSM, WCDMA, LTE

Config 3 | Options LTE, MIMO, KAB LTE, KAB Use scanners separately; join
for LTE MIMO measurement

Measurements | LTE, MIMO LTE, MIMO

2.2.5.2 LTE MIMO Setups with Two R&S TSMEs

Basic LTE MIMO measurements are possible with a single R&S TSME, which can
analyze two different transmission paths of a signal from two different transmit anten-
nas. A single R&S TSME can determine the RSRP/Q and RS SINR results for both
paths (see documentation of the measurement software for details).

If two R&S TSMEs are connected to one host PC, multiple signals can be received by
two receive antennas and processed in one application. This is useful, for example, to
analyze a MIMO matrix, condition numbers, or ranks, or generally to optimize the LTE
MIMO setup.
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Required options
An LTE MIMO measurement setup with two R&S TSMEs requires the following
options:

® | TE option (R&S TSME-K29) and a band option (R&S TSME-KxB) installed on at
least one R&S TSME in the MIMO setup

® | TE MIMO option (R&S TSME-K30) installed on at least one R&S TSME in the
MIMO setup

® MIMO extension option R&S TSME-K300, which is installed at factory by default,
on each R&S TSME

The following table demonstrates the minimum configuration for LTE MIMO measure-
ments

Table 2-2: Sample (minimum) configuration for LTE MIMO measurements with 2 R&S TSMEs

R&S TSME Option

1 KxB, LTE (K29), LTE MIMO (K30)

2 none (MIMO extension option R&S TSME-K300 installed by default)

Furthermore, the following connections are required for an LTE MIMO setup:

® Power supply for each R&S TSME, see Chapter 2.2.1, "Connecting the DC Power
Supply", on page 15
The R&S TSME-ZYC option provides a cable to connect 2 R&S TSMEs to one
power source

® Synchronization and mechanical connection of two R&S TSMEs using the
R&S TSME-ZC2 option (mandatory)

® AN connection between the two R&S TSMEs and the host PC, see Chap-
ter 2.2.5.5, "Configuring the LAN Connections Between Multiple R&S TSMEs Con-
nected to One Host PC", on page 27

2.2.5.3 LTE MIMO Setups with Four R&S TSMEs

If four R&S TSMEs are connected to one host PC, multiple signals can be received by
four receive antennas and processed in one application. This is useful, for example, to
perform LTE MIMO path measurements or throughput/CQI estimations (in addition to
the results using 2 R&S TSMEs).

Required options
An LTE MIMO measurement setup with four R&S TSMEs requires the following
options:

® One R&S TSME with an installed LTE option (R&S TSME-K29) and a band option
(R&S TSME-KxB)

® One R&S TSME with an installed LTE MIMO option (R&S TSME-K30)

® Al R&S TSMEs must have the MIMO extension option R&S TSME-K300, which is
installed at factory by default
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Table 2-3: Sample (minimum) configuration for LTE MIMO measurements with 4 R&S TSMEs

R&S TSME Option

1 KxB, LTE (K29), LTE MIMO (K30)

2 none (MIMO extension option R&S TSME-K300 installed by default)
3 none (MIMO extension option R&S TSME-K300 installed by default)
4 none (MIMO extension option R&S TSME-K300 installed by default)

In addition, the following connections are required for an LTE MIMO setup with four

R&S TSMEs:

® Power supply for each R&S TSME, see Chapter 2.2.1, "Connecting the DC Power
Supply", on page 15
The R&S TSME-ZYC4 option provides a cable to connect four R&S TSMEs to one
power source, such as the R&S TSMW-Z1 AC power supply

® Synchronization and mechanical connection of four R&S TSMEs using the
R&S TSME-ZC4 option (mandatory)

® | AN connection between the four R&S TSMEs and the host PC, see Chap-
ter 2.2.5.5, "Configuring the LAN Connections Between Multiple R&S TSMEs Con-
nected to One Host PC", on page 27

2.2.5.4 Connecting Multiple R&S TSMEs with Each Other
For setups with multiple R&S TSMEs, the devices must be connected with each other
mechanically, and also to a common synchronization cable.

For 2x2 setups, the option R&S TSME-ZC2 is required. It consists of a metal mounting
bracket with screws and a synchronization cable with 2 connectors.

For 4x4 setups, the option R&S TSME-ZC4 is required. It contains three metal mount-
ing brackets with screws and a synchronization cable with 4 connectors.

To connect the devices using the metal mounting brackets

1. Turn the first device upside down.

2. Place the mounting bracket on top of the device, with the hole over the airflow per-
forations and the brackets facing upwards.

3. Screw the metal plate to the bottom of the device using the supplied screws.
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4. Turn the device with the connected bracket right side up.
5. Slide the bracket over the top of the second device.

6. Fasten the four screws of the bracket to the side panels of the second device using
the supplied screws.
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7. To connect a third and fourth R&S TSME, repeat these steps.

8. When all R&S TSMEs have been connected with the metal brackets, connect the
synchronization cable to the AUX port on each device.
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Figure 2-6: R&S TSME LTE MIMO 4x4 setup with synchronization cable

6 Further connections for setups with multiple R&S TSMEs

® Connect all R&S TSMEs to a power supply. Optionally, all devices can be connec-
ted to the same power supply.
The R&S TSME-ZYC option provides a cable to connect 2 R&S TSMEs to one
power source
The R&S TSME-ZYC4 option provides a cable to connect four R&S TSMEs to one
power source, such as the R&S TSMW-Z1 AC power supply.

® Connect an RF antenna (not included in package) to the R&S TSME.

® You only have to connect a GPS antenna to one of the connected R&S TSMEs. It
is recommended that you connect it to the R&S TSME with the lowest IP address.

® Configure the LAN connection to the host PC as described in the following chapter.

2.2.5.5 Configuring the LAN Connections Between Multiple R&S TSMEs Connected to
One Host PC

The LAN connection from multiple R&S TSMEs to the same host PC can be implemen-
ted using two different methods:

® Using separate network interface connectors (NICs)
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This allows for optimum data rates since each scanner can use the full Gbit LAN
bandwidth to the host PC

® Using a switch
This allows for simple connection and less wiring
Using separate network interface connectors (NICs)

The following graphic illustrates the setup for two R&S TSMEs connected to the same
host PC in parallel, using a dual NIC adapter on the PC and a synchronization cable
between the R&S TSMEs (AUX ports).

The optional USB 3.0 To Gbit LAN Adapter R&S TSPC-U2L provides an additional port
on the host PC

PC LAN1 PC LAN2

IP: 192.168.0.1 IP: 192.168.1.1

Subnet mask: 255.255.255.0 Subnet mask: 255.255.255.0
TSME1 TSME2
IP: 192.168.0.2 IP: 192.168.1.2

cl

TSME-ZC2
(1522.6560.02)

Figure 2-7: Configuration for parallel R&S TSME usage using separate network interface connectors

Each pair of R&S TSME and network interface connector is configured to be in a sepa-
rate subnet.

To configure two R&S TSMEs connected to one host PC using different NICs

1. In order to configure the network settings for both R&S TSMEs, set up the first LAN
interface on the PC to use the following network settings, as described in Chap-
ter 2.2.2.1, "Configuring the LAN Interface on the Host PC", on page 17:

e [P address: 7192.168.0.1
e Subnet mask: 255.255.255.0

2. Change the IP addresses of the R&S TSMEs so they are located in different sub-
nets, as described in Chapter 4.3, "Changing the IP Address for Multiple
R&S TSME Configuration", on page 43.

a) Start the R&S TSME Device Manager.

b) Connect the first R&S TSME to the PC.

c) Define the IP address: 192.168.0.2 (default).
d) Connect the second R&S TSME to the PC.
e) Define the IP address: 192.168.1.2.
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f) Close the R&S TSME Device Manager.
3. Move the connector from the second R&S TSME to the second LAN adapter.

4. Configure the LAN interfaces on the PC so they are located in the same subnets
as the R&S TSMEs, using the following network settings, as described in Chap-
ter 2.2.2.1, "Configuring the LAN Interface on the Host PC", on page 17:

LAN1: (already configured in step 1)
e I[P address: 192.168.0.1
e Subnet mask: 255.255.255.0

LAN2:
e |IP address: 192.168.1.1
e Subnet mask: 255.255.255.0

5. Check the IP connections in the R&S TSME Device Manager.

All connected and switched on R&S TSMEs should be displayed.
(If not, see Chapter 6, "Troubleshooting", on page 54.)

Using a switch

The following graphic illustrates the setup for two R&S TSMEs connected to the same
host PC in parallel, using a switch between the PC and the R&S TSMEs, and a syn-
chronization cable between the R&S TSMEs (AUX ports). The setup for four

R&S TSMEs is shown in Figure 2-9.

The optional 5-port Gbit LAN Switch - USB powered R&S TSPC-LS allows you to con-
nect four R&S TSMEs to the same host.

Prerequisites for the switch

=as

When using a switch to connect multiple R&S TSMEs to one host PC, the following
conditions apply:

e 1 GBit LAN switch
® 9K Jumbo frame support
® Dedicated LAN adapter on the host PC to connect the switch to
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PC LAN1:

-1P: 192.168.0.1

- Subnet mask: 255.255.255.0
==| -1 GBitsupport

Switch:
|8l-lulll - 9K Jumbo frame support

- 1 GBit support

@ MOHDEASCHWARE o 4D ROWDE LSCHWARE  Taamr

nss TS m_ sas ToE
Sync cable:
TSME-ZC2
TSME 1, TSME 2,
IP: 192.168.0.2 IP: 192.168.0.3

Figure 2-8: Configuration for parallel R&S TSME usage using a switch
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TSME 1,
IP: 192.168.0.2

TSME 2,
IP: 192.168.0.3

TSME 3,
IP: 192.168.0.4

TSME 4,
IP: 192.168.0.5

Connecting the R&S TSME

PC LAN1:

-1P: 192.168.0.1

- Subnet mask: 255.255.255.0
- 1 GBit support

) Supply - Switch:
o ¢ 0--.---| - 9K Jumbo frame support
o & - 1 GBit support

@ Sync cable: @
TSME-ZC4
il|‘ LAN connection

)

Figure 2-9: Configuration for LTE MIMO setup with four R&S TSMEs and a switch

To configure multiple R&S TSMEs connected to one host PC using a switch

1. Set up the LAN interface on the PC to use the following network settings, as
described in Chapter 2.2.2.1, "Configuring the LAN Interface on the Host PC",
on page 17:

IP address: 192.168.0.1
Subnet mask: 255.255.255.0

2. Change the IP addresses of the R&S TSMEs, as described in Chapter 4.3,
"Changing the IP Address for Multiple R&S TSME Configuration”, on page 43.

a)
b)
c)
d)
e)
f)
g)
h)

Start the R&S TSME Device Manager.
Connect the first R&S TSME to the PC.
Define the IP address: 192.168.0.2 (default).
Connect the second R&S TSME to the PC.
Define the IP address: 192.7168.0.3.
Connect the third R&S TSME to the PC.
Define the IP address: 192.168.0.4.
Connect the fourth R&S TSME to the PC.
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i) Define the IP address: 7192.168.0.5.
j) Close the R&S TSME Device Manager.

3. Check the IP connections in the R&S TSME Device Manager.

All connected and switched on R&S TSMEs should be displayed.
(If not, see Chapter 6, "Troubleshooting", on page 54.)

2.3 Switching the Instrument On and Off

To switch on the instrument

1. Use the supplied power cable to connect the power supply to the instrument.

2. Press the On/Off key on the rear panel of the R&S TSME.

After booting, the instrument switches to the idle mode and is ready to be accessed by
an application. (For details on instrument modes see Chapter 6.1, "Overview of Instru-
ment Modes", on page 54.)

Switching off and standby mode

When you press the On/Off key on the rear panel of the R&S TSME to switch it off, the
instrument changes to standby mode. In standby mode, the program execution on the
instrument is stopped immediately, but the instrument is still under power connection.

Switching off during connection process

Do not switch off the instrument while a connection to the application software is being
established, otherwise the application might not be able to close properly. As a result,
the software could crash and must be shut down from the Windows Task Manager.

Removing the power supply

If you remove the power supply and reconnect it later, the behavior of the R&S TSME
depends on the state of the instrument when the power was removed:

e Standby mode: the instrument returns to standby mode when power returns; must
be switched on with the On/Off key

® Any other operational mode: the instrument automatically boots when power
returns
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2.4 Connecting the R&S TSME to a Software Application
for the First Time

The following procedure describes the steps performed when you connect the
R&S TSME to a software application (R&S ROMES, R&S NESTOR, or R&S ViCom)
for the first time. Note that this process may take a few minutes initially.

1. Switch on the R&S TSME and the host PC.

2. Start the R&S ROMES / R&S NESTOR / R&S ViCom application on the host PC.

The application searches for R&S TSMEs connected to the host PC.

If the R&S TSME is detected by the software for the first time, the software down-
loads the calibration files from the R&S TSME to the host PC. This may take a few
minutes.

3. If the firewall settings have not been defined to include the R&S TSME applica-
tions, a Windows Security Alert may appear. Change the firewall settings to permit
access to the R&S TSME applications:

a) In the Windows Control Panel, select "System and Security > Windows Firewall
> Allow programs to communicate through Windows Firewall".

Allow programs to communicate through Windows Firewall

To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing a program to communicate? | IEED"(:hagge settings

Allowed programs and features:

MName Domain  Home/Work (Private)  Public =

TODCO: <File description=

TODO: <File description>

TODCO: <File description=

Wl Total Commander 32 bit

M TsmeDeviceManager

¥ tsmeping

[OWindows Collaboration Computer Mame Registrati...
W Windows Communication Foundation
[OWindows Firewall Remote Management

O Windows Management Instrumentation (WMI)
OWindows Media Player

[ Windows Media Player Metwork Sharing Service

(1

=

D000 KDOEEKEEE"

D000 OEEC &R
D000 OEED R AR

[ Details... H Remove |

[ Allow ancther program... ]

b) Allow the specified application module(s) to communicate on all three network
types (domain, private, public).

In particular, select:
e TSME Device Manager Application
e tsmeping
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c) Depending on which application is used, also select the following items:
e R&S ROMES:
— ROMES.exe
— D11 Loader for PHYLIS Modules
(in the ROMES application folder)
e R&S NESTOR:

— RohdeSchwarz.Nestor.exe

— = | RehdeSchwarz. Nestor. Measurement exe
[m " Rohde Schwarz. Romes Scanner. Tsme exe
[m 7| RohdeSchwarz. Romes. Scanner. Tsmx.exe
[»" RohdeSchwarz. Romes Gps.Nmea exe
[m 7| Rohde Schwarz. Romes. Scanner. Position Estimator.exe
[m" RohdeSchwarz. Romes . Scanner. Tsmw exe

e R&SViCom:
(User-specific) ViCom executable file

4. The application checks which firmware versions are installed on the R&S TSME
and which version was used to boot the R&S TSME. Up to three firmware versions
can be stored on the R&S TSME.

The following procedure depends on the detected version(s).

e If the firmware version required by the application was used for booting, the
application establishes a connection to the R&S TSME directly.

e |[f the firmware version required by the application is available on the
R&S TSME, but was not used for booting, the application reboots the
R&S TSME using the required firmware version. Then the application estab-
lishes a connection to the R&S TSME.

e If the firmware version required by the application is not yet available on the
R&S TSME, the application uploads the required firmware version to the
R&S TSME (this may take about one minute). The application reboots the
R&S TSME using the required firmware version, then establishes a connection
to the R&S TSME.

e |[f the firmware version required by the application is not yet available on the
R&S TSME, and all three storage spaces for firmware are occupied by other
versions, the application must do the following:

a) Clear all storage space for firmware versions on the R&S TSME (this may take
about one minute).

b) Upload the required firmware version to the R&S TSME (this may take about
one minute).

c) Reboot the R&S TSME using the required firmware version.

d) Establish a connection to the R&S TSME.

2.5 Checking the Instrument

The R&S TSME provides an application named R&S TSME Device Manager to check
the state of the instrument. Operation and maintenance can also be performed using
this tool. See Chapter 4.1, "The R&S TSME Device Manager", on page 40 for details.

User Manual 1514.6542.02 — 07 34
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The LEDs on the rear panel of the R&S TSME also indicate the state of the instrument,
see Table 3-1.
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3 Front and Rear Panel Description

3.1 Front Panel

The front panel of the R&S TSME does not provide any connectors or control elements
for operation.

® ROHDE&SCHWARZ  TSME

RRSIVIE

Figure 3-1: Front panel view

3.2 Rear Panel

Figure Figure 3-2 provides an overview of the control elements and the connectors on
the rear panel of the instrument.
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L ©,

max +20 dBm

Figure 3-2: Rear panel view

1 = STATE / POWER LEDs
2 = On/Off key

3 = AUX connector

4 = LAN connector with LEDs
5 = DC IN connector

6 = RF IN connector

7 = GPS antenna connector

STATE / POWER LEDs
The POWER and STATE LEDs indicate the operating status of the R&S TSME.

Table 3-1: POWER and STATE LED states and their meaning

STATE LED POWER LED Meaning
off off no power supply connected at DC IN
power supply off

power supply <10 V

off yellow standby
off green, blinking (2 Hz) | FGPA configuration in progress
red green FPGA configuration finished, preparing for start

(up to 5 seconds
during startup)

off green R&S TSME ready, not connected
green green connected

green, blinking rap- | green measuring

idly

User Manual 1514.6542.02 — 07 37
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STATE LED POWER LED Meaning

green, blinking 2 Hz | green, blinking 2 Hz | The instrument is being identified by the software (see "lden-
tifying the currently selected device" on page 43).

red, blinking 2 Hz green temperature warning (controller board temperature =
65°C ... 70° C)

red (continuous) green temperature error (controller board temperature above
70° C)

On/Off Key

The On/Off key switches the instrument on and off if power is supplied via the DC IN
connector. For details see Chapter 2.3, "Switching the Instrument On and Off",
on page 32.

AUX Connector

The AUX connector can be used to connect additional devices, such as a signal gener-
ator that provides an external reference frequency for the R&S TSME, or a synchroni-
zation cable for multiple R&S TSMEs connected to one host PC.

LAN Connector

The LAN connector provides a high-speed Gigabit Ethernet interface with an RJ 45
connector using IPv4. It is required to connect the R&S TSME to a host PC.

For details see Chapter 2.2.2, "Setting Up the LAN Connection to the Host PC",
on page 16.

The LEDs on the LAN connector indicate the status of the connection to the host PC.
LED 1 is on the left side of the connector, LED 2 is on the right.

Table 3-2: LAN LED 1 states and their meaning

LED state Description

off No connection

green, blinking Identifying connected device
green Connection established

Table 3-3: LAN LED 2 states and their meaning

LED state Description

off No connection

green, blinking Identifying connected device

green Connection established; receiving good frame (valid data) or sending
yellow Connection error; bad frame received (invalid data)

DC IN Connector
The DC IN connector is required for the DC power supply (10-27 V, max. 1.8 A).
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For details see Chapter 2.2.1, "Connecting the DC Power Supply", on page 15.

RF IN 50 Q Connector

The optional multi-band RF antenna (700 MHz to 2.6 GHz) or the device providing the
RF signal is connected to the instrument's RF INPUT via a cable equipped with an
appropriate connector (N female, 50 Q input impedance, VSWR type 2.0).

Risk of instrument damage

Do not overload the maximum allowed input of 20dBm. Noncompliance will destroy the
input mixer.

GPS antenna connector
An SMA connector is provided for the supplied external active GPS antenna.

Antenna power: 3V, max. 25mA
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4 Basic R&S TSME Functions

Measurements are performed on the R&S TSME via the R&S ROMES, R&S NESTOR
or R&S ViCom interface. Depending on the installed software options, the network is
either scanned for individual standards, or globally over all frequency bands. Details on
scanning networks are described in the R&S ROMES, R&S NESTOR and R&S ViCom
manuals.

Basic device configuration tasks can be performed directly on the R&S TSME, via the
host PC, using the R&S TSME Device Manager.

4.1 The R&S TSME Device Manager

The R&S TSME Device Manager is a configuration software tool for the R&S TSME.
This utility is part of the R&S®TSME installation package. It can also be installed
together with R&S ROMES, R&S NESTOR and R&S ViCom, and is available for down-
load from the Rohde & Schwarz product website http://www2.rohde-schwarz.com/prod-
uct/TSME.html.

It provides the following tasks:

® Reading device information, such as:
— Correction data status
— Device temperatures
— HW version
— FPGA versions
— Serial number
— Warnings, errors or information concerning the device status
® Reading and setting the device's IP-address
® Reading and installing options
® For R&S TSMEs with limited band options:
— Reading which bands are currently configured on the device
— Changing the band configuration
® Updating basic FPGA and correction data

Administrator rights required
Note that the R&S TSME Device Manager requires administrator rights on the host PC
in order to operate correctly.

To start the R&S TSME Device Manager

» To start the R&S TSME Device Manager, double-click the desktop icon or select
the "R&S®TsmeTools" program entry in the Windows "Start" menu.
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If a connection to this application cannot be established correctly, check the firewall

settings (see Chapter 6.2, "Guide to Solving Instrument Connection Problems”,

on page 56)
When you start the R&S TSME Device Manager, the following dialog box is dis-
played:
f | |
£ R&S TSME Device Manager =B8] B |
File Help
Available Devices
Device (Serial Number): [Refresh Device List] [Refresh Device Data
Device Info | Network Configuration | Options | Band Configuration | Updates |
Details
Device ID: 1514.6520K02-100160-AH Identify
Device
Material Number 1514.6520
Variant Number 2
Serial Number 100160
Product Change Index 06.00
MAC Address 00:90:b8:1c:db:82
FPGA
Available FPGA Bit File Versions 02.02.01.08 unused unused unused
Current FPGA Bit File Version 02.02.01.08
Power Board E|
Serial Number 100980
Product Change Index 03.06
Controller Board
Serial Number 101625
Product Change Index 04.04
Temperature [4C] 61
RF Board
Serial Number 101592
Product Change Index 05.05
Temperature [*C] 57 B l
Correction Data
Device Analysis Output
00 Errors &0 Warnings @0 Infos

Description

Figure 4-1: R&S TSME Device Manager
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Selecting the device

Obtaining Device Information

The R&S TSME Device Manager can configure any connected R&S TSME that the
software detects in the LAN. The individual devices are identified uniquely by their
serial number. By selecting one of the "Available Devices" by its serial number in the
R&S TSME Device Manager dialog box you determine which R&S TSME the current

configuration applies to.

Updating the device selection list

If additional R&S TSMEs become available after the R&S TSME Device Manager has
started, you must select the "Refresh Device List" button so the new devices are inclu-
ded in the "Available Devices" list.

Updating the displayed device data
If the current configuration or device information has changed and is not yet displayed
correctly in the R&S TSME Device Manager, select the "Refresh Device Data" button

to update the display.

Obtaining Device Information

The most important configuration settings for each available R&S TSME are displayed
in the "Device Info" tab of the R&S TSME Device Manager (see Figure 4-1).

This includes the following information:

Table 4-1: R&S TSME device information

Label

Description

Device

Material Number

Order number of the R&S TSME

Variant Number

Precise device type (variant)

Serial Number

Unique ID of the R&S TSME

Product Change Index

Version of the device

MAC Address

Network address of the R&S TSME

FPGA

Available FPGA Bit File Ver-
sions

Previous firmware version backups stored on the device (see also "Auto-
matic firmware updates" on page 51)

Current FPGA Bit File Version

Currently used firmware version

Power Board

Serial Number

Unique ID of the power board

Product Change Index

Version of the power board

Controller Board

Serial Number

Unique ID of the controller board

Product Change Index

Version of the controller board
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Label Description

Temperature Current temperature of the hardware in [°]C
RF Board

Serial Number Unique ID of the RF board

Product Change Index Version of the RF board

Temperature Current temperature of the hardware in [°]C

Correction Data

Version N-test version used for correction data
Date Date of most recent correction data
TCXO Date Date of correction data for the internal reference

Device Analysis Output

Furthermore, any warnings, errors or information concerning the device status that
may be available are displayed in the "Device Analysis Output" table. This table is
available on all tabs, at the bottom of the R&S TSME Device Manager window.
Depending on their relevance, the messages are assigned to the following categories:
® info: information for the user, no action required

® warning: warning on behalf of the instrument - should be solved

® error: error on behalf of the instrument - must be solved before further operation

In case measurement problems occur with the R&S TSME, check the "Device Analysis
Output" table for any errors that may have been detected. If available, a repair function
is provided. See also Chapter 6, "Troubleshooting", on page 54.

4.3

Identifying the currently selected device

If several R&S TSMEs are connected to the host PC and are detected by the

R&S TSME Device Manager, you may not be able to determine which of the (physical)
devices is currently selected for configuration. When you select the "Identify" button,
the STATE LED and the LAN LEDs on the rear panel of the device with the selected
serial number start blinking rapidly for several seconds.

Changing the IP Address for Multiple R&S TSME Con-
figuration

By default, each R&S TSME is delivered with the pre-configured IP address
192.168.0.2. However, if multiple R&S TSMEs are connected to the same host PC,
each device must have a unique IP address.

You can change the IP address for the connected R&S TSMEs directly via the
R&S TSME Device Manager. If necessary, the LAN adapter settings on the host PC
must also be adapted accordingly in order to reconnect with the R&S TSME (see also


https://www.manualsplus.com/

ManualsPlus.com
Resetsme BosicR&STSME Functions

Installing and Managing Software License Keys

Chapter 2.2.2, "Setting Up the LAN Connection to the Host PC", on page 16). In partic-
ular, the host PC (LAN adapters) must use the subnet in which the IP addresses of the
R&S TSMEs are located.

Define the IP address in the "Network Configuration" tab of the R&S TSME Device
Manager. The currently active IP address for the selected R&S TSME is displayed for
reference. It remains active until you select the "Accept Network Changes" button.

Metwork Configuration ‘ Options I Band Configuration I Updates |

P Address

Please carefully verify IF address settings in the correspanding input fields before pressing "Accept Network Changes™ 1P address and netmask settings of the host PC LAN
adapter potentially need to be adapted in order to reconnect with the R&SE TSME successfully,

192, 168 . 0 . 2 | currently active

|192. 68. 0 . 2 HAﬂ:EptNetwnr‘kﬂwvges]

Applying changes to the LAN configuration

Changes to the IP Address configuration in the R&S TSME Device Manager are only
applied when you select the "Accept Network Changes" button. The re-configured
R&S TSME is then accessible only via the new IP address.

4.4 Installing and Managing Software License Keys

All new devices are preconfigured and specified technology and band options are
already installed. Only if you obtain additional software options later you have to
enable the options with the corresponding software license keys.

License keys are shipped as a printed "License Keys List". Advance deliveries may
consist of a PDF file. Unregistered software licenses can be downloaded from the
Rohde & Schwarz website (https://extranet.rohde-schwarz.com/service). For details
see the "Installation Instructions for Options".

(Note: previously, license keys were shipped as xml files.)

Prerequisites to install software license keys

In order to install a software license key, the following conditions must apply:

® PC/notebook is connected via Gbit LAN adapter, with Jumbo Frames (9 kB)
enabled

® The (registered) software license key must be available

® The R&S TSME is in idle mode, that is, it is switched on but no other software

application is interacting with the R&S TSME (see Chapter 6.1, "Overview of Instru-
ment Modes", on page 54).

Software license keys are installed using the R&S TSME Device Manager, in the
"Options" tab.
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| | B
£ R&S TSME Device Manager I == = |
File Help
Awailable Devices
Device (Serial Number): Refresh Device List| [Refresh Device Data
| Device Info I Metwork Configuration | Options Band Configuration | Updates |
Install Option Key
R&S® TSME option order(s) are shipped as *.xml-files on a data carrier. For option installation, press the "Browse...” button, select the corresponding option file on the data
carrier and press "Install”.
Option-File: Browse... ] | Install |
Alternatively to option-file input, the option key could be entered manually.
Key: | Install |
Active Options:
Option Type Option Material Mo, Option Key Privilege Time Stamp License Count  Activation Type  Valid From =
4 TSME-K23  1510.0085.02 231295241941625343610382706894 Customer Order 2014-07-1412:22 1 Permanent -
5 TSME-K22 1514683602 339752068831781796870233046681 Customer Order 2014-07-1412:22 1 Permanent - H
6 TSME-K26 1514692002 221044803520505460720869823940 Customer Order 2014-07-1412:22 1 Permanent =
7 TSME-K27 1514681302 019212340038475399083060695355 Customer Order 2014-07-1412:22 1 Permanent -
& TSME-kK28 1514684202 396728081230820681532616209685 Customer Order 2014-07-1412:22 1 Permanent - i
4 " | r
Inactive Options:
Option Type ~ Option Material MNo. Option Key Privilege Time Stamp License Count Activation Type Valid | *
2 TSME-K1B  1514.7403.02 068868269942190892583007811966 Customer Order 2014-07-1412:22 1 Permanent -
3 TSME-K2B  1514.7410.02 058963841230481818223913843103 Customer Order 2014-07-1412:22 1 Permanent -
4 TSMA-K3B  1524.6200.02 305809366234697652031380291814 Customer Order 2014-07-1412:22 1 Permanent = |
5 TSME-K4B 1514743202 303368340805107001340857573860 Customer Order 2014-07-1412:22 1 Permanent -
6 TSME-KAB  1514.7384.02 028981978700854781602270091283 Customer Order 2014-07-1412:22 1 Permanent - e
< ] | 3
Device Analysis Output
0 0 Errors & 0 Warnings @ 0 Infos
Description

For each option, the following information is displayed:

Information for options that are no longer valid because their expiry date has passed
are listed as "Inactive Options".

To replace temporary by permanent software license keys, contact your Rohde &
Schwarz sales representative.

Table 4-2: Software license key information

Label Description

Option Type Band or technology option name

Option Material No. Order number of the option
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Label Description

Option key Software license key number

Privilege Usage type (customer, services, demo)
Time Stamp Time the software license key was installed

License Count Number of times the (band upgrade) option is installed

Activation Type Activation can be permanent or temporary

Valid From Start of validity for temporary license

Valid To End of validity for temporary license

Time to Expiration Time left until license expires

Option Index for internal use only

Format ID for internal use only

Finding the software license key files
Previously, license keys were shipped as xml files. This function is only available for
compatibility reasons.

If you do not know the precise path and file name of the required software license key,
you can browse through the host PC's file system directly from the R&S TSME Device
Manager, by selecting the "Browse" button in the "Options" tab.

Entering key codes
Enter the 30-digit key code from the "License Keys List" in the "Key" field.

Alternatively, if available, copy the key code from the supplied PDF license key file and
paste it in the "Key" field.

To install the software license key on the currently selected R&S TSME, select the
"Install" button (see "Installing a software license key" on page 46).

Installing a software license key

The software license key for which you have entered the key code in the R&S TSME
Device Manager is installed on the currently selected R&S TSME when you select the
"Install" button. It then appears in the "Active Options" list with its validity dates and
other information (see Table 4-2).

Obtaining Firmware and Correction Data Updates

The R&S TSME Device Manager is always provided with the most recent basic FPGA
(section 0). If a newer one becomes available due to security or functional issues, a
message is indicated in the "Device Analysis Output" at the bottom of the R&S TSME
Device Manager window. In this case, and only in this case, it is recommended that
you install this update on your R&S TSME.
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The correction data on your R&S TSME should always be kept up-to-date. Available
updates are also indicated in the "Device Analysis Output" and it is recommended that
you install them.

Risk of inoperability of device due to FPGA update

Before performing an update, make sure you have a stable power supply and the LAN
connection will not be interrupted. Both updates take a few minutes.

If the LAN connection is interrupted during an FPGA update, the device may become
inoperable. Thus, only install such an update if it is explicitly recommended by a mes-
sage in the "Device Analysis Output" of the R&S TSME Device Manager or by the
Rohde & Schwarz support center.

You can update the basic FPGA or the correction data on your R&S TSME directly
from the R&S TSME Device Manager, in the "Update" tab. The currently installed ver-
sions and the newest supported version (of the FPGA) or the minimum recommended
version (of the correction data) are indicated.

- R&S TSME Device Managerj’ == = |
File  Help
Available Devices
Device (Serial Number): Refresh Device List| [Refresh Device Data

| Device Info | Metwork Configuration | Options | Band Configuration | Updates |

FPGA Update

It's not recommended to update the basic FPGA (section 0) of your R&S& TSME device. Please only update the basic FPGA in case of a concrete problem with your R&S® TSME
and after you have consulted R&S Support, Before you update your basic FPGA be sure that you have a stable power supply and the Ethernet connection will not be
interrupted. The update will take & few minutes.

Basic FPGA:

Current Version Mewest Supported Version Action

FPGA Section0  02.02.01.08 02.02.01.08 Update

Correction Data Update

It's recommended that the correction datas of your R&S® TSME device is up-to-date, Before you update your correction data be sure that you have 3 stable power supply and
the Ethernet connection will not be interrupted. The update will take a few minutes. You will be requested to choose a directory to store a backup of your current correction
data.

Correction Data:

Current Version Minimum Recommended Version Action

Correction Data 02,01 02.01 Update...

Device Analysis Output
& 0Erors  A0Warnings @0 Infos

Description

To perform an update

1. In the R&S TSME Device Manager, select the serial number of the R&S TSME to
be updated.

2. In the "Update" tab, select the "Update" button for either the basic FPGA or the cor-
rection data.
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When updating the correction data, you are asked to select a directory to store a
backup of your current correction data.

4.6 Configuring Measurement Bands

Depending on which options are installed, various different bands and technologies
can be scanned by the R&S TSME.

ware license keys, see Chapter 4.4, "Installing and Managing Software License Keys",

6 Before you can configure the measurement bands you must install all required soft-
on page 44.

The band configuration is stored on the R&S TSME and does not have to be per-
formed every time you switch on the device.

When using a R&S TSME with a limited number of measurement bands (see Chap-

6 ter 1.3.2, "Band Options", on page 9), you must consider the band configuration of the
scanner when planning a measurement task. The scanner will only provide measure-
ment results for those bands that are currently configured on the scanner.

Example:

A R&S TSME is configured with band option TSME-K2B (2 bands measured simulta-
neously). During the last measurement, the R&S TSME was used to perform measure-
ments in 900 MHz and 1800 MHz bands. For the next measurement, the R&S TSME
can still only be used in 900 MHz and 1800 MHz bands, unless you change the band
configuration using the R&S TSME Device Manager.

The band configuration is defined in the "Band Configuration" tab of the R&S TSME
Device Manager. Select the bands that are to be scanned by the R&S TSME in the
"Band Table". Which bands are available is independent of the installed technology
options; all installed technologies can be scanned in all configured bands at the same
time. The number of bands available for selection depends on the installed band
options (see Chapter 1.3.2, "Band Options", on page 9).
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= R&S TSME Device Manager—l == = )
File Help
Available Devices
Device (Serial Number): Refresh Device List| [Refresh Device Data

| Devicenfo | Network Configuration | Options | Band Configuration | Updates |

Bands

Changes to the band configuration can not be made randomly; within any 48 hour period, the band configuration may only be changed up to 5 times, where one “configuration
change” may consist of several band changes at the same time.,

Band Table:

Current Configuration Mew Configuration

2 1800 1300 “
5 3500 3500 -
Next 5 Possible Band Changes:

Valid From

1 1970-01-01 01:00

2 1970-01-01 01:00

3 1970-01-01 01:00

4 2015-03-06 14:56

5 2015-06-2513:01

Device Analysis Qutput
QU Errors &U Warnings @U Infos

Description

The current band configuration for the selected R&S TSME is displayed for reference.
It remains active until you select the "Accept Band Changes" button.

Band configuration changes

6 Changes to the band configuration cannot be made randomly; within any 48-hour
period, the band configuration may only be changed up to 5 times (where one "configu-
ration change" may consist of several band changes at the same time, see "Applying
band configuration changes" on page 49). A counter is decremented after each
(applied) change. How many changes have already been performed and how many
are still possible within the current time frame is displayed at the bottom of the "Band
Configuration" tab of the R&S TSME Device Manager. Red dates indicate the changes
recently made, while green dates indicate possible changes left.

Applying band configuration changes

Changes to the band configuration are only applied to the R&S TSME when you select
the "Accept Band Changes" button in the "Band Configuration" tab of the R&S TSME
Device Manager.

Only then the counter for possible band changes (within 48 hours) is decremented.
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4.7 Interacting with R&S ROMES, R&S NESTOR, and
R&S ViCom

Measurements are performed on the R&S TSME via the R&S ROMES, R&S NESTOR,
or R&S ViCom interface. Depending on the installed technology options, the network is
either scanned for individual standards, or globally over all frequency bands.

An R&S TSME together with the R&S ROMES, R&S NESTOR, or R&S ViCom inter-
face and the required technology options provides the following features:
® Parallel support of multiple wireless communications technologies

® Simultaneous measurements of GSM, WCDMA, CDMA2000®, 1xEVDO, WiMAX,
TETRA and LTE technologies

® Calculation of base station locations from scanner measurements via R&S ROMES
or R&S NESTOR software plus GPS position measurements plus high accuracy
PPS

® Power scans over the entire frequency range from 350 MHz to 4400 MHz

® Simple scanner setup

The following sections briefly describe the basic requirements for interaction between
the R&S TSME and the R&S ROMES, R&S NESTOR, or R&S ViCom interface. For

details on using these interfaces see the R&S ROMES, R&S NESTOR, and
R&S ViCom manuals.

4.7.1 Interacting with R&S ROMES

Prerequisites

In order to perform measurements with the R&S ROMES application, the following pre-
requisites apply:

® R&S ROMES Installation (refer to R&S ROMES manual)

® R&S ROMES option on dongle inserted (refer to R&S ROMES manual)

® Required technology options installed on the R&S TSME (see Chapter 1.3.1,

"Technology Options", on page 8 and Chapter 4.4, "Installing and Managing Soft-
ware License Keys", on page 44)

® Software options installed on the host PC (see information on the ROMES product
page on the Rohde & Schwarz website: https://www.rohde-schwarz.com/product/
ROMES > "Options")

After the R&S TSME has finished booting, start the R&S ROMES software application.

If a connection to this application cannot be established correctly, check the firewall
settings (see Chapter 6.2, "Guide to Solving Instrument Connection Problems",
on page 56)
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Automatic firmware updates

Each time R&S ROMES is started, the software automatically compares the firmware
version of the connected R&S TSME with the version currently available on the host
PC. If a newer version is available, it is copied to and installed on the R&S TSME. Up
to two previously installed firmware versions are stored as backups and maintained on
the R&S TSME ( see also Table 4-1). Thus, it is not necessary to perform firmware
updates on the R&S TSME manually.

For details and information on how to configure R&S ROMES and carry out measure-
ments with the R&S TSME, refer to the R&S ROMES manual.

4.7.2 Interacting with R&S NESTOR

Prerequisites

In order to perform measurements with the R&S NESTOR application, the following
prerequisites apply:

6 For details on R&S NESTOR see the manual provided on the software DVD.

® R&S NESTOR installation on the host PC (refer to the R&S NESTOR manual)

® R&S NESTOR option on dongle inserted in host PC (refer to the R&S NESTOR
manual)

® [ AN connection between the R&S TSME and the host PC (note the special LAN
adapter requirements specified in Chapter 2.2.2, "Setting Up the LAN Connection
to the Host PC", on page 16)

® Required technology options installed on the R&S TSME (see Chapter 1.3.1,
"Technology Options", on page 8 and Chapter 4.4, "Installing and Managing Soft-
ware License Keys", on page 44)

® Software options installed on the host PC (see information on the NESTOR prod-
uct page on the Rohde & Schwarz website: https://www.rohde-schwarz.com/prod-
uct/NESTOR > "Options")
In particular, NESTOR SCN 1521.5031.xx (R&S Scanner Driver) is always required
to operate the R&S TSME.

After the R&S TSME has finished booting, start the R&S NESTOR software applica-
tion.

If a connection to this application cannot be established correctly, check the firewall
settings (see Chapter 6.2, "Guide to Solving Instrument Connection Problems",
on page 56)
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Automatic firmware updates

Each time R&S NESTOR is started, the software automatically compares the firmware
version of the connected R&S TSME with the version currently available on the host
PC. If a newer version is available, it is copied to and installed on the R&S TSME. Up
to two previously installed firmware versions are stored as backups and maintained on
the R&S TSME (see also Table 4-1). Thus, it is not necessary to perform firmware
updates on the R&S TSME manually.

For details and information on how to configure R&S NESTOR and carry out measure-
ments with the R&S TSME, refer to the R&S NESTOR manual.

4.7.3 R&S ViCom Programming Interface
R&S ViCom interface is a software package to develop software applications which
integrate the R&S TSME as an OEM product into customer software.

The R&S ViCom package, which is part of the shipment, must be installed on the host
PC. It includes documentation and sample applications.

Scanner Options

In order to interact with the R&S TSME via the R&S ViCom interface, the correspond-
ing scanner options must be installed on the device. Open the R&S TSME Device
Manager to see which scanner options are installed on the device (see Chapter 4.4,
"Installing and Managing Software License Keys", on page 44).

For details and information on how to configure the R&S ViCom interface and carry out
measurements with the R&S TSME, refer to the R&S ViCom manual.

settings (see Chapter 6.2, "Guide to Solving Instrument Connection Problems",

@ If a connection to this application cannot be established correctly, check the firewall
on page 56)
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Instrument damage caused by cleaning agents

Cleaning agents contain substances that may damage the instrument. For example,
cleaning agents that contain a solvent may damage the front panel labeling, plastic
parts, or the display.

Never use cleaning agents such as solvents (thinners, acetone, etc), acids, bases, or
other substances.

The outside of the instrument can be cleaned sufficiently using a soft, lint-free dust
cloth.

Risk of instrument damage during transportation and shipment

Insufficient protection against mechanical and electrostatic effects during transportation
and shipment can damage the instrument.

® Always make sure that sufficient mechanical and electrostatic protection is provi-
ded.

® When shipping an instrument, the original packaging should be used. If this is not
available, allow for sufficient padding to prevent the instrument from moving around
inside the box. Pack the instrument in antistatic wrap to protect it from electrostatic
charging.

® Secure the instrument to prevent any movement and other mechanical effects dur-
ing transportation.

Firmware updates

You do not have to update the firmware on the R&S TSME manually. If necessary,
firmware updates are downloaded from the host PC application (R&S ROMES,

R&S NESTOR, or R&S ViCom) automatically when the connection is established (see
"Automatic firmware updates" on page 51).

Self-Alignment

You do not have to perform any alignment on the R&S TSME manually. However, the
R&S TSME automatically performs continuous self-alignment measurements when the
device is in connected mode and under control by the host PC, but not in measure-
ment mode (for example it is loaded in ROMES, but no measurement is being per-
formed, see also Chapter 6.1, "Overview of Instrument Modes", on page 54). During
self-alignment, the R&S TSME determines alignment values for the 1/Q filter, ADC off-
set and the I/Q imbalance. Note, however, that self-alignment is only performed for
antenna levels under -45 dBm.
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6 Troubleshooting

If errors occur during operation or connection of the R&S TSME, the following informa-
tion may help you solve the issue.

Most errors that may occur during measurements with the R&S TSME are indicated in

6 the host PC software (e.g. R&S ROMES, R&S NESTOR, or the R&S ViCom applica-
tion) and must be solved within the software. This chapter refers only to errors that
occur directly on the R&S TSME.

In case measurement problems occur with the R&S TSME, check the "Device Analysis
Output" table in the R&S TSME Device Manager for any errors that may have been
detected as a first measure (see Chapter 4.1, "The R&S TSME Device Manager",

on page 40). If available, a repair function is provided.

6.1 Overview of Instrument Modes

Depending on the current operation and connection state of the R&S TSME, the instru-
ment is considered to be in different modes. The possible modes and how to identify
them are described here.

The meaning of the individual LED states is described in Chapter 3.2, "Rear Panel",
on page 36.

Initial power on sequence

When the R&S TSME is supplied with power and switched on the first time after deliv-
ery, it automatically boots, performing the following steps before it is ready for opera-
tion:

1. FPGA configuration - indicated by a blinking green POWER LED.

2. FPGA configuration finished, preparing for start - indicated by a steady green
POWER LED.
The red STATE LED lights up briefly (up to 5 seconds).

3. R&S TSME ready, not connected (Idle mode) - indicated by a green POWER LED;
the STATE LED is off.
Idle mode

The state after booting has completed and before any connections have been estab-
lished is referred to as idle mode.

This state is indicated by a green POWER LED; the STATE LED is off.

If you remove the power supply while the instrument is switched on and reconnect it
later, the R&S TSME automatically boots again.
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Connected mode

As soon as the host PC application (R&S ROMES or R&S NESTOR) or customer
application based on the ViCom interface accesses the R&S TSME via the LAN inter-
face, the R&S TSME switches to connected mode.

After establishing the connection to the R&S TSME, the first thing the host PC applica-
tion does is to send the required application firmware to the R&S TSME. The

R&S TSME is then ready for measurement commands sent from R&S ROMES,

R&S NESTOR, or R&S ViCom.

The STATE LED is green.

Measuring mode

The instrument switches to measuring mode immediately after receiving any measur-
ing command from the host PC software.

In measuring mode the STATE LED blinks green (rapidly).

Standby mode

When you press the "On/Off" key on the rear panel of the R&S TSME, the instrument
switches to standby mode. Program execution on the instrument is stopped immedi-
ately, but the instrument is still under power connection. The POWER LED is yellow, all
other LEDs are off.

If you remove the power supply in standby mode and reconnect it later, the R&S TSME
switches back to standby mode and does not automatically boot. You must press the
"On/Off" key first to start booting.

Error mode

If an error occurs during operation and no measurements are possible, the R&S TSME
falls into error mode.

The STATE LED turns red. If possible, warnings or errors are indicated in the "Device
Analysis Output" table of the R&S TSME Device Manager (see Chapter 4.2, "Obtaining
Device Information”, on page 42).

The following diagram shows the order in which the R&S TSME goes through the vari-
ous instrument modes.
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Figure 6-1: R&S TSME instrument modes

6.2 Guide to Solving Instrument Connection Problems

The following flow-diagram demonstrates how to check the LAN connection to the
instrument when initial connection fails:
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Figure 6-2: Troubleshooting: LAN Connection

The following information may provide further solutions to frequent connection prob-

lems.

® Does the host provide a GBit LAN connector and support 9k jumbo frames? In
some cases the Windows network adapter properties show that 9k are enabled,
but in fact the adapter does not support the setting. You can check this using this

command:

netsh interface ipv4 show interfaces
The "MTU" value in each line indicates the maximum transmission unit. Make sure
the LAN adapter connected to the R&S TSME supports an MTU larger than 9000.
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C:“Users~GASSLBAU>netsh interface ipv4 show interfaces

L8 4294967295 connected Loopback Pseudo-Interface 1
25 1588

disconnected Wireless Network Connection
5 1588 disconnected Wireless Network Connection 2
1A 1588 connected Local Area Connection
18 7800 | disconnected Local Area Connection 2

If the 9k jumbo frames cannot be enabled in the Windows dialog box, try the follow-
ing command:

netsh interface ipv4 set subinterface [Idx] mtu=9000
store=persistent

where [ldx] is the network Id of the LAN adapter

For more information on the required settings see "Important requirements for host
PC" on page 6.

Does the firewall permit access to the R&S TSME applications?

See step 3 in Chapter 2.4, "Connecting the R&S TSME to a Software Application
for the First Time", on page 33.

Is the R&S TSME connected to the host PC properly?

Currently the R&S TSME does not answer to ICMP echo requests (PING). How-
ever, for ViCom users, a R&S TSME Ping tool is available after installation of R&S
ViCom (C:\RuS\ViCom 15.0\tools\TSME\TsmePing.exe).

Is the PC configured to use the subnet 192.168.0.0 with a different IP address to
the R&S TSME (default: 192.168.0.2)?7 (See also Chapter 2.2.2.1, "Configuring
the LAN Interface on the Host PC", on page 17.)

Are other applications trying to access the R&S TSME at the same time (e.g.
R&S ROMES, R&S NESTOR, R&S ViCom, R&S TSME Device Manager)? Check
the Windows TaskManager and look for associated processes. If necessary, stop
the processes.

Is the host using other network connections at the same time, such as VPN?
R&S TSME does not work when the PC is connected to VPN.

Is the connecting cable between the host and the R&S TSME the one provided
with the R&S TSME? Make sure you are using a quality CAT5e or better Gigabit
Ethernet conform cable. RJ45 connectors must be shielded, not plastic.

After switching the R&S TSME off and back on, is the POWER LED on the

R&S TSME blinking while the STATE LED is off? This indicates that the TSME
cannot boot. Contact Rohde & Schwarz Support Center.

Solving Other Miscellaneous Problems

In case measurement problems occur with the R&S TSME, check the "Device Analysis
Output" table in the R&S TSME Device Manager for any errors that may have been
detected as a first measure (see Chapter 4.1, "The R&S TSME Device Manager",

on page 40).

|
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Problem: R&S ROMES does not detect the R&S TSME

Possible solutions:

® Restart R&S ROMES, while the R&S TSME is connected and switched on.

® Restart the PC and then start R&S ROMES, while the R&S TSME is connected
and switched on.

If you switch the instruments off and on again, be sure to switch on the R&S TSME
before you start R&S ROMES!

Problem: The R&S TSME Device Manager does not detect the R&S TSME
Solution:

Be sure you have administrator rights on the host PC running the R&S TSME Device
Manager.

Problem: The options in the R&S TSME Device Manager are lost
Solution:

Contact the Rohde & Schwarz Support Center.

Problem: MIMO operation on multiple R&S TSME s fails

MIMO operation on multiple R&S TSMEs requires either a band option or the MIMO
Extension option key R&S TSME-K300 on each of the R&S TSMEs (see Chap-

ter 2.2.5.2, "LTE MIMO Setups with Two R&S TSMEs", on page 22). The K300 option
is free of charge and is installed automatically at the factory. If for some reason this
option is missing on your R&S TSME, contact the Rohde & Schwarz Support Center.
You will receive the key free of charge.

Problem: Error message: "No calibration data”
Solution:

Delete the TSME Var2 xxxxxX.cal file in the application directory (e.g.
C:\Program Files (x86)\Rohde-Schwarz\ROMES4.78 or C:\RuS\
ViCom 15.0\bin)where XXxxXX is the serial number of the R&S TSME.

Problem: R&S TSME does not provide measurement data
Solution:

Delete the TSME Var2 xxxxxX.cal file in the application directory (e.g.
C:\Program Files (x86)\Rohde-Schwarz\ROMES4.78 or
C:\RuS\ViCom 15.0\bin)where XxxxxX is the serial number of the R&S TSME.
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Solving Other Miscellaneous Problems

Problem: The STATE LED is blinking red

The instrument has become overheated. Check the airflow around the R&S TSME. If
several instruments are stacked, set them side by side so each instrument can draw
cool air from the bottom. If necessary, install an active cooling device. See the precon-
ditions for setup described in "Risk of instrument damage due to overheating”

on page 14.

Problem: Instrument shuts down at lower temperature than expected

By default, the instrument is set to shut down when it reaches a temperature of 75° C
to prevent damage.

In rare occasions, it may shut down at a lower temperature. Check the "Device Analy-
sis Output” in the R&S TSME Device Manager for a message and a repair function, if
available.
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Annex
A Available Cellular Bands

The following cellular bands are available for selection for R&S TSMEs with a limited
band option (see Chapter 1.3.2, "Band Options", on page 9).

Table A-1: Available cellular bands for the R&S TSME

ID TSME Band Span Start [MHz] Stop [MHZz]
1 "TETRA" span 1 375 435
span 2 445 475
span 3 865 881
span 4 910 926
2 "CDMA 400" span 1 410 493
3 "480" span 1 478 486
span 2 488 496
4 "700" span 1 698 862
5 "810" span 1 806 821
span 2 851 866
6 "850" span 1 806 940
7 "900" span 1 917 960
span 2 872 915
8 "1400" span 1 1427 1448
span 2 1475 1496
9 "PDC Japan" span 1 1447 1463
span 2 1495 1511
10 "1500/1600" span 1 1626 1661
span 2 1525 1559
11 "AWS" span 1 1710 1770
span 2 2110 2170
12 "1700" span 1 1749 1785
span 2 1840 1880
13 "1800" span 1 1710 1785
span 2 1805 1880
14 "1900" span 1 1850 1915
span 2 1930 1995
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ID TSME Band Span Start [MHz] Stop [MHz]
15 "2100" span 1 1920 1980
span 2 2110 2170
16 "S-Band" span 1 2000 2020
span 2 2180 2200
17 "2600" span 1 2496 2690
18 "3500" span 1 3410 3490
span 2 3510 3590
19 "WIMAX 7.x" span 1 730 770
span 2 890 903
span 3 915 950
20 "WiMAX 8.A/TDD 1900/2000" | span 1 1785 1805
span 2 1880 1930
span 3 2010 2025
21 "TDD 1800" span 1 1800 1830
22 "TDD 1930" span 1 1930 1990
23 "TDD 2300" span 1 2300 2400
24 "TDD 3300" span 1 3300 3400
25 "TDD 3400" span 1 3400 3600
26 "TDD 3600" span 1 3600 3800

Table A-2: Additional information on cellular bands

ID Band Name Included standardized bands UL low UL high DL low DL high Duplex

1 "TETRA" T-GSM 380 380.2 389.8 390.2 399.8 FDD
T-GSM 410 410.2 419.8 420.2 429.8 FDD
GSM 450 450.4 457.6 460.4 467.6 FDD
TETRA 380 to 400 380 390 390 400 FDD
TETRA 410 to 430 410 420 420 430 FDD
TETRA 450 to 470 450 460 460 470 FDD
TETRA 900 870 876 915 921 FDD
LTE Band 31 452.5 457.5 462.5 467.5 FDD

2 "CDMA 400" CDMA2000/EV-DO Band Class 11 410 483 420 493 FDD
(400 MHz European PAMR Band)
CDMA2000/EV-DO Band Class 5 410 483 420 493 FDD
(450 MHz Band)

3 "480" GSM 480 478.8 486 488.8 496 FDD
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ID Band Name Included standardized bands UL low UL high DL low DL high Duplex
4 "700" WIMAX 7.A 698 862 698 862 TDD
CDMA2000/EV-DO Band Class 19 698 716 728 746 FDD
(Lower 700 MHz Band)
LTE Band 12 (lower 700 A/B/C) 699 716 729 746 FDD
3GPP WCDMA XII 699 716 729 746 FDD
LTE Band 17 (lower 700 B) 704 716 734 746 FDD
GSM 710 698 716 728 746 FDD
LTE Band 44 TDD 703 803 703 803 TDD
CDMA2000/EV-DO Band Class 7 776 788 746 758 FDD
(Upper 700 MHz Band)
Band 13 (upper 700 C) 777 787 746 756 FDD
WIMAX 7.B 776 787 746 757 FDD
3GPP WCDMA XIII 777 787 746 756 FDD
CDMA2000/EV-DO Band Class 18 787 799 757 769 FDD
(700 MHz Public Safety Band)
LTE Band 14 (upper 700 D) 788 798 758 768 FDD
3GPP WCDMA XIV 788 798 758 768 FDD
WIMAX 7.C 788 798 758 768 FDD
WIMAX 7.D 788 798 758 768 FDD
GSM 750 777 793 747 763 FDD
LTE Band 28 (700 APT) 703 748 758 803 FDD
LTE Band 20 832 862 791 821 FDD
3GPP WCDMA XX 832 862 791 821 FDD
5 "810" T-GSM 810 806 821 851 866 FDD
6 "850" GSM 850 824 849 869 894 FDD
3GPP WCDMA V 824 849 869 894 FDD
LTE Band 5 824 849 869 894 FDD
LTE Band 26 814 849 859 894 FDD
LTE Band 18 815 830 860 875 FDD
CDMA2000/EV-DO Band Class 0 815 849 860 894 FDD

(800 MHz Band)

CDMA2000/EV-DO Band Class 10 806 901 851 940 FDD
(Secondary 800 MHz Band)

CDMA2000/EV-DO Band Class 12 870 876 915 921 FDD
(800 MHz PAMR Band)

3GPP WCDMA VI 830 840 875 885 FDD
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ID Band Name Included standardized bands UL low UL high DL low DL high Duplex
3GPP WCDMA XIX 830 845 875 890 FDD
3GPP WCDMA XXVI 814 849 859 894 FDD
LTE Band 27 807 824 852 869 FDD
LTE Band 6 830 840 875 885 FDD
LTE Band 19 830 845 875 890 FDD
TETRA 900 870 876 915 921 FDD
CDMA2000/EV-DO Band Class 3 887 925 832 870 FDD
(JTACS Band)

7 "900" P-GSM 900 890 915 935 960 FDD
E-GSM 900 (includes P-GSM 900) 880 915 925 960 FDD
R-GSM 900 (includes E-GSM 900) 876 915 921 960 FDD
3GPP WCDMA VIII 880 915 925 960 FDD
LTE Band 8 880 915 925 960 FDD
WIMAX 7.G 880 915 925 960 FDD
CDMA2000/EV-DO Band Class 9 880 915 925 960 FDD
(900 MHz Band)

CDMA2000/EV-DO Band Class 2 872 915 917 960 FDD
(TACS Band)

8 "1400" 3GPP WCDMA XI 1427.9 1447.9 1475.9 1495.9 FDD
LTE Band 11 1427.9 1447.9 1475.9 1495.9 FDD

9 "PDC Japan" 3GPP WCDMA XXI 1447.9 1462.9 1495.9 1510.9 FDD
LTE Band 21 1447.9 1462.9 1495.9 1510.9 FDD

10 "1500/1600" CDMA2000/EV-DO Band Class 20 (L- | 1626 1660 1525 1559 FDD
Band)

LTE Band 24 1626.5 1660.5 1525 1559 FDD

11 "AWS" 3GPP WCDMA IV 1710 1755 2110 2155 FDD
3GPP WCDMA X 1710 1770 2110 2170 FDD
LTE Band 4 1710 1755 2110 2155 FDD
LTE Band 10 1710 1770 2110 2170 FDD
CDMA2000/EV-DO Band Class 15 1710 1755 2110 2155 FDD
(AWS Band)

WIiMAX 6.A 1710 1770 2110 2170 FDD

12 "1700" 3GPP WCDMA IX 1749.9 1784.9 1844.9 1879.9 FDD
LTE Band 9 (UMTS1700) 1749.9 1784.9 1844.9 1879.9 FDD
CDMA2000/EV-DO Band Class 4 1750 1780 1840 1870 FDD

(Korean PCS Band)
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ID Band Name Included standardized bands UL low UL high DL low DL high Duplex

13 "1800" DCS 1800 1710 1785 1805 1880 FDD
3GPP WCDMA Il 1710 1785 1805 1880 FDD
LTE Band 3 1710 1785 1805 1880 FDD
CDMA2000/EV-DO Band Class 8 1710 1785 1805 1880 FDD
(1800 MHz Band)
WIMAX 6.C 1710 1785 1805 1880 FDD

14 "1900" PCS 1900 1850 1910 1930 1990 FDD
3GPP WCDMA I 1850 1910 1930 1990 FDD
3GPP WCDMA XXV 1850 1915 1930 1995 FDD
3GPP TDD incl. TD-SCDMA b 1850 1910 1930 1990 TDD
LTE Band 2 1850 1910 1930 1990 FDD
LTE Band 35 TDD 1850 1910 TDD
CDMA2000/EV-DO Band Class 1 1850 1910 1930 1990 FDD
(1900 MHz Band)
CDMA2000/EV-DO Band Class 14 1850 1915 1930 1995 FDD
(US PCS 1.9GHz Band)
LTE Band 25 (PCS A-G superset of 1850 1915 1930 1995 FDD
band 2)

15 "2100" 3GPP WCDMA | 1920 1980 2110 2170 FDD
LTE Band 1 1920 1980 2110 2170 FDD
CDMA2000/EV-DO Band Class 6 1920 1980 2110 2170 FDD
(2 GHz IMT2000 Band)
WIiMAX 6.B 1920 1980 2110 2170 FDD

16 "S-Band" LTE Band 23 2000 2020 2180 2200 FDD
CDMA2000/EV-DO Band Class 21 (S- | 2000 2020 2180 2200 FDD
Band)

17 "2600" LTE Band 7 2500 2570 2620 2690 FDD
CDMA2000/EV-DO Band Class 13 2500 2570 2620 2690 FDD
(25 GHz IMT-2000 Extension Band)
3GPP WCDMA VII 2500 2570 2620 2690 FDD
CDMA2000/EV-DO Band Class 16 2502 2568 2624 2690 FDD
(US 2.5 GHz Band)
CDMA2000/EV-DO Band Class 17 2624 2690 FDD (DL
(US 2.5 GHz Forward Link Only Band) only)
LTE Band 41 TDD 2496 2690 2496 2690 TDD
WIMAX 3.A 2496 2690 2496 2690 TDD
WiMAX 3.B 2496 2572 2614 2690 FDD
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ID Band Name Included standardized bands UL low UL high DL low DL high Duplex
LTE Band 38 TDD 2570 2620 2570 2620 TDD
3GPP TDD incl. TD-SCDMA d 2570 2620 2570 2620 TDD

18 "3500" 3GPP WCDMA XXII 3410 3490 3510 3590 FDD
LTE Band 22 3410 3490 3510 3590 FDD

19 "WiMAX 7.x" 7.x* lower 730 770 730 770 TDD
7.x* mid 890 903 890 903 TDD
7.x* higher 915 950 915 950 TDD

20 "WiMAX WIMAX 8.A lower 1785 1805 1785 1805 TDD

8.A/TDD

1900/2000"
WiMAX 8.A mid 1880 1930 1880 1930 TDD
WiMAX 8.A upper 2010 2025 2010 2025 TDD
3GPP TDD incl. TD-SCDMA a (lower) | 1900 1920 1900 1920 TDD
LTE Band 33 TDD 1900 1920 1900 1920 TDD
3GPP TDD incl. TD-SCDMA ¢ 1910 1930 1910 1930 TDD
LTE Band 37 TDD 1910 1930 1910 1930 TDD
3GPP TDD incl. TD-SCDMA f 1880 1920 1880 1920 TDD
LTE Band 39 TDD 1880 1920 1880 1920 TDD
3GPP TDD incl. TD-SCDMA a (upper) | 2010 2025 2010 2025 TDD
LTE Band 34 TDD 2010 2025 2010 2025 TDD

21 “TDD 1800" WiMAX 8.G 1800 1830 1800 1830 TDD

22 "TDD 1930" LTE Band 36 TDD 1930 1990 1930 1990 TDD

23 "TDD 2300" LTE Band 40 TDD 2300 2400 2300 2400 TDD
3GPP TDD incl. TD-SCDMA e 2300 2400 2300 2400 TDD
WIiMAX 1.A 2300 2400 2300 2400 TDD
WiMAX 1.B 2300 2400 2300 2400 TDD
WIMAX 2.D (lower) 2305 2320 2305 2320 TDD
WIMAX 2.D (upper) 2345 2360 2345 2360 TDD
WIMAX 2.E 2345 2360 2305 2320 FDD
WIMAX 2.F 2345 2360 2305 2320 FDD

24 "TDD 3300" WIiMAX 4.A 3300 3400 3300 3400 TDD
WIMAX 4.B 3300 3400 3300 3400 TDD
WIMAX 4.C 3300 3400 3300 3400 TDD

25 "TDD 3400" LTE Band 42 TDD 3400 3600 3400 3600 TDD
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ID Band Name Included standardized bands UL low UL high DL low DL high Duplex
WiMAX 5L.A 3400 3600 3400 3600 TDD
WiMAX 5L.B 3400 3600 3400 3600 TDD
WIMAX 5L.C 3400 3600 3400 3600 TDD
WiMAX 5L.D 3400 3500 3500 3600 FDD

26 "TDD 3600" LTE Band 43 TDD 3600 3800 3600 3800 TDD
WIiMAX 5H.A 3600 3800 3600 3800 TDD
WiIMAX 5H.B 3600 3800 3600 3800 TDD
WIiMAX 5H.C 3600 3800 3600 3800 TDD
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