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Foreword
Tharlt vou very much for choosing to use

TEFN handheld spectrometer!
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ent, which is brought to Your first-class af
ter—sales service. I The consistent purpose
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" mention Satisfied products and services a
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Gafety Precautions

The warning logo indi
cates danger. It prompts us
ers to pay attention to a c
ertain operation process, o
peration method or similar
situation. If you cannot fo
llow the rules or correctly,
it may cause personal inj
ury. Before fully understan
ding and meeting the warn
ing conditions pointed out,
do not continue the next
ctep.

Note that the i
dentification repre
sents impeortant inf
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ut does neot cause
danger. It promnpts

users to pay atte
ntien te a certaln
operation process,
operation method
or similar situatio
n. If vou cannet c
omply with rules o
r correct operation
g, important data
that may cause dan
age or loss of ins
truments. EBefore fu
1lv understanding a
nd satisfving the
careful conditions
pointed out, don’t
continue the next
step.
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1 Manuzl Navigation

2.1 Product Review

1 Manual Navigation

This mannal introduces the basic functions and operation methods of the RMT series
spectrometer. Describe the characteristics, basic usage methods, measurement operation guidelines,
fault diagnosis and repairs, etc. to help vou familiarize themselves with and master the operation
methods and points of use in the instrument as soon as possible. In order to facilitate vou to use
this instument, please read this manual carefully before the instrument, and then follow the
manual to guide the correct operation.

The chapters contained in the user manual are as follows:

»  Overview

In summary, the main performance characteristics, tvpical applications and operati
ng instruments of the RMT series spectrometer are described. Users preliminarily und
erstand the main performance characteristics of the instrument and guide users to oper
ate the instrument safely.

» Use Entry

This chapter introduces pre -operation inspection, instrument function browsing, b
asic measurement methods and data management of the RMT series spectrometer. In
order to preliminarily understand the fimctions and operations of the instrument, and t
o fully introduce the preparation of the instrument measurement operation in the follo

W-up.

#  Menu Description
Introduce the menu structure and menu item description according to the functional
classification, which is convenient for users to inquire for reference.

» Spectrum Mode
Detailed introduction to the operating method of the spectmum measurement analvsis
function, including: instrument configuration and measurement parameter configuration.

# Real -time Spectrum Mode
The operation method of real -time spectrum measurement analysis function is int
roduced in detail, including: the common measurement items such as the swplus and

the waterfall map.

» Interference Mode

Detailed introductions to the operation method of interference measurement analvs
iz function, including: Yuhui map, waterfall map, RS55] measurement, time door, signa
| I, signal strength, outdoor map, indoor map, 5G interference, 4G interference funct
ion and other common measurement items.

# LTE Community Mode

Detailed introduction to the operation method of the LTE community function, including:
EVM'frequency/error/power, signal strength, time domain error, outdoor map, ID scan, time
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domain power and other common measurement items.

# 5GNR Community Mode

Detailed introduction to the function of the 3G NE. community function, including:
beam analysis, signal search, carrier scanning, indoor maps, outdoor maps and other commeon

measurement items.

»  GSM Community Mode

Detailed introductions to the function of the GEM community function, including: fixed
frequency points, fixed frequency bands, public network signals and other common

measurement items.

#  Vector Demodulation Mode
The operation method of the vector signal demodulation function is introduced in detail,

including: common vector and ETC vector and other common measurement items.
» Failure diagnosis and repairs

Including the whole machine failure judgment and solution, error message description
and repairs method.

I
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2.1 Product Review

2 Overview

This chapter introduces the main performance characteristics and use of the EMT series
spectrometer. At the same time, it shows how to correctly operate the instrument and electricity

= 21 Product Review ...t aeaaaaa D
# 228%econdaryUseManual ... 3

2.1 Product Review

The EMT series spectrometer is a handheld test instument designed for external tests. It has
3G NR demodulation analysis, spectrum analysis, real -time spectrum analysis, interference
analysis, GSM demodulation analysis, LTE FDDV'TDD demodulation analysis, vector vector A
variety of measurement functions such as signal analysis and a variety of measurement functions
such as channel power, occupation of bandwidth, neighboring power, spectrum launch templates,
etc. have the characteristics of small size, light weight, flexible power supply, and easv to carry.
It is suitable for external use.

The BMT series spectrometer can be applied to on -site debugging and installation and
maintenance of mobile communications, microwave communication, satellite communication
and other equipment, analvsis of wireless communication signals, interference source testing and
map positioning, broadband modulation or transient signal test analysis and other fields. Provide

a relatively complete solution for users' external signal testing.
2.1.1 Product Characteristics
2.1.1.1 Basic Functions

The BEMT series spectrometer adopts highly integrated, modular, and standardized design
ideas, excellent performance, and full measurement. The main functions are as follows:

13 Multiple measurement fimction modes: 3G NR demodulation analysis, spectrum
analysis, real -time spectrum analysis, interference analysis, GSM demodulation
analysis, LTE FDDVTDD demodulation analysis, vector signal analysis, etc ;

2y Multiple measurement functions: channel power, width, neighboring power, spectrum
launch templates, etc;

2.1.1.2Main Technical Indicators

13 Frequency Range:
OkHz~4 5GHz'6.32GHz/7. 5GHz/'9GHz/20GHz'40GHz
2} EResolution Bandwidth :
1Hz~10MHz
3} Real -time Spectrum Analysis Bandwidth: maximum 1000MHz
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4)  Show the average noise level (Reference level-40dbm):
#%-140dBm/Hz { 9kHz~50MHz )
=-160dBm/Hz ( 50MHz~9/20/40GHz )

5)  Unilateral Phase Noise (Carrier 1GHz, 20 12 ~ 30 12):
=-106dBcHz @ 10kHz
=-120dBcHz@ 1MHz

6) Maximum Security Input Level:+26dbm (tvpical value)

7} Reference level range: -130dBm~—~+30dBm

8) Lewvel Accuracy: £1.5dB

2.2 Safe Manual

Please read and strictly abide by the following precautions!

We will spare no effort to ensure that all production links meet the latest safety standards and
provide users with the highest safety guarantee. The design and testing of our products and the
auzxiliary equipment used in our products meet the relevant safety standards. Monitoring to ensure
that the product always meets such standards. In order to keep the state state infact and ensure the
safety of operation, please comply with the precautions proposed in this manual. If vou have any
guestions, please consult us at any time

In addition, using this product correctly is also vour responsibility. Before starting to use this
instrument, please read and comply with the safetv description. This product is suitable for use in
the industrial and laboratory environment or on -site measurement. Remember to use the product
restrictions correctly. S0 as not to cause persomnel damage or property damage. If the product is
not used properly or does not use it as required, the problems will be responsible for vou, and we
will not bear any responsibility. Therefore, in order to prevent dangerous situations cause personal
damage or property damage, please follow safe use of safe use Manual Please keep the product
documentation properly and deliver it to the end of the user.

2.2.1 Safetv Logo

2.2.1.1 Product Related

The safety warning logo on the product is as follows2. 1.
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Table 2.1 Product safety logo

Symbol

Meaning

Symbol

Meaning

Note, especially remind users of
the information that pay attention.
Remind the operating information

or instrictions that users should

pay attention to.

| O

Power -off power supply

Mote, carry heavy equipment.

Standbv Instruction

Danger! Be careful of electric
shock.

DC power (DC)

watn! Be careful about surface
hotmess.

AC power (AC)

Protective conductor

DC/AC Electric {DC/AC)

Land

Instrument reinforcement

insulation protection

Euﬂ—@@9b >

Ground

For specific instructions, please
refer to the first item in this
section of "2.2.7 abandoned

treatment/environmental

protection”.

Note, be careful to handle static
sensitive devices.

It =B

Collect the EU logo of the
electronic device separately.
For specific instructions, please
refer to the second item in this
section of "2.2.7 abandoned
treatment/environmental

protection”.

> B

warn! radiation.
For specific instructions, please
refer to the fifth item in the "22 4

Operation Note" in this section.
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2.2.1.2 Manual Related

In order to remind users to operate the instument and pay attention to the relevant 1
nformation, the following security warning logo is used in the product manual, which sho
ws the following:

A Dangerous Dangerous logo, if it is not avoided, will bring personal and
equipment damage.

Yarming The warning logo, if it s not avoided, it will bring personal and

equipment damage.

A Be careful Be careful, if you do not avoid it, it will cause mild or moderate

personal and equipment damage.

Notice Attention signs represent important information, but will not cause
danger.

Prompt Prompt labels, information on instruments and operating
instruments.

2.2.2 Operating status and location

Please note before operating the instrument:

13 Unless otherwise stated, the operating environment of the EMT series spectrum analvzer
must meet the following requirements: when holding or placing the instrument on a
table for testing, the instrument must be placed stably. The maximum altitude when
operating and transporting the instument shall not exceed 4000 meters. The actual
power supply voltage is allowed to be within The marked voltage varies within the
range of £10%, and the power supply frequency 15 allowed to vary within the range of
+3% of the marked frequency.

]
o

Unless otherwise stated, the instrument has not been waterproofed. Please do not place

the instrument on surfaces with water, vehicles, cabinets, tables and other items that are

not fixed and do not meet the load conditions. Please place the instrument securely and
reinforce it on a solid surface. surface (e g. anti-static workbench) or held steady.

3} Do notplace the instrument in an environment where fog is likely to form. For example,
if vou move the instmument in a hot and cold environment, the water droplets formed on
the instrument can easily cause electric shock and other hazards.

4) Do not place the instrument on the surface of a heat dissipating object (such as a

radiator). The operating environment temperature should not exceed the relevant

specifications of the product. Overheating of the product may lead to dangers such as
electric shock, fire, etc.
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3) Do not insert any objects into the instrument through the openings on the instrument

casing, or cover the slots or openings on the instrument, as their function is to ventilate
the interior of the instrument and prevent the instrument from owverheating.

2.2 3 Safety

MNote for the instrument:

13 Before the instrument, the actual supply voltage shall match the supply voltage marked
bv the instrument.

2} According to the power supply requirements of the instrument, the corresponding
power line is used to ensure that the ground wire of the power supply is reliably
grounded when used. Floating ground or poor grounding may lead to the destruction of
the instrument, and even cause damage to the operator.

3} Do not damage the power cord, otherwise it will cause electricity leakage, damage to
the instrument, and even cause damage to the operator. If using external power cord or
wiring board, check before use to ensure power safety.

4y Ifthe power supply socket does not provide an on / off switch, if the power needs to be
removed, unplug the power plug directly, so that the power plug can be easily plugged.

5} Do not use the damaged powser cord. Before connecting the instrument to the power
cord, check the integrity and safety of the power cord and place the power cord
reasonably to avoid the influence of human factors. For example, the power cord is too
long and trip the operator.

6)  Keep the socket clean and tidy, plug and socket should contact well and firmby.

7} The socket and power cord should not be overloaded, otherwise 1t will cause fire or
glectric shock.

8)  Unless specially allowed, the instrument shell can not be opened at will, which will
leak the internal circuits and devices and cause unnecessary damage.

9y If the instrument needs to be fixed at the test site, the qualified electrician needs to
install the test site and the instrument.

10y  Use appropriate overload protection against overload voltage (e g. lightning).
11} Note that once the instrument catches fire, foxic gases or liguids may be released
harmful to human body.

2.2 4 Notes for operation

13 Instrument operators need to have a certain professional technical kmowledge, as well
as good psvchological quality, and have a certain emergency response ability.

2)  Before moving or transporting instruments, refer to the section of "2.26
Transportation”.

33 Use substances that may inevitablv cause allergies (2. g. nickel). If the instrument
operator has allergic symptoms (e. g., rash, frequent sneezing, red eves or breathing
difficulties, etc.), please seek medical attention to check the cause and solve the
symptoms.
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Before dismantling the imstrument, refer to the "2.2.7 Waste Disposal / Environmental

Protection” in this section.

Radio frequency instruments will produce high electromagnetic radiation, at this time,
pregnant women and operators with cardiac pacemaleers need to be special protection, if
the radiation degree is high corresponding measures can be taken to remove the
radiation source to prevent personnel injury.

In order to prevent the damage caused by static electricity to the instrument, the
operating instrument should be used with anti-static table mat, foot pad and wrist band
for anti-static treatment, and the anti-static voltage shall not exceed 500V

Select the connectors and cables that meet the test conditions, and always check the
connector and cables before the operation.

Ensure that the input signal power of the instrument RF input port is less than the
maximum safe input level = 26 dBm to avoid burning the instriument.

Do not conduct hot swap of interfaces that do not allow hot plugging.

Do not remove all joint protectors and matching ers of the instrument to avoid joint
damage and measurement error.

Use the side panel power switch to shut off the power supply, otherwise it may cause
the operating system abnormality.

To ensure measurement accuracy, the instrument is recommended to be tested after 30
minutes.

To ensure the best measurement effect, the instrument should work in the related stats
as far as possible.

Prohibit users from deleting the factory data.

The instrument adopts open Windows 10 environment, prohibit the user to modify the
setting in BIOS, otherwise it will cause the instrument to start and work abnormal.

Users can only delete their own files, delete system files.

When using USB port and network interface to transmit files, ensure the safety and
reliability of the carrier to avoid poisoning the instrument.

When forming the test system, the network port address should be set correctly.

If the instrument fails, it 15 forbidden to dismantle the machine privately and retum to
the manufacturer for repair.

2.2.5 Maintenance

1)

Omnly authorized and specially trained operators can open the instnument casing. Before
such operation, disconnect the power cord to prevent damage to the instrument or even
personnel.

The repair, replacement and maintenance of the instrument shall be completed by the
special electronic engineer of the manufacturer, and the replacement and maintenance
part shall be subject to safety testing to ensure the subsequent safe use of the product.
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2.2 6 Transportation

1)

3)

4)

If the instrument is heavy, move it carefully and use tools (e. g crane) to avoid damage
to the body.

The instrument handle is suitable for personal handling instruments and should not be
fized to the transport equipment. To prevent property and personal injury, please follow
the manufacturer's safety regulations on transportation instruments.

To operate the instrument on the transportation wehicle, the driver needs to drive
carefully to ensure the transportation safety, and the manufacturer is not responsible for
the emergency in the transportation process. Therefore, do not use the instrument during
transportation, and it should be strengthened to ensure the safety of product
transportation.

The instrument contains lithium batteries and comply with aviation regulations by mail
Of aif.

2.2 7 Waste disposal / environmental protection

1)

3)

4)

Do not treat the equipment marked with batteries or batteries along with the unsorted
garbage. It should be collected separately and discarded at the appropriate collection site
or through the mamifacturer's customer service center.

Do not dispose of discarded electronic equipment along with unsorted waste and should
be collected separately. The manufacturer has the right and responsibility to help end
users dispose of waste products. If necessary, please contact the customer service center
of the manufacturer to avoid damaging the environment.

During mechanical or thermal reprocessing of products or their internal components,
toxic substances (heavy metal dust such as lead, bervilium, nickel, etc.) mav be released,
so that specially trained technicians with relevant experience need to dismantle them to
avoid personal injury.

In the process of processing, for the toxic substances or fuel oil released by the product,
please refer to the safety operation niles suggested by the manufacturer, and adopt
specific methods to avoid personal injury.
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3.1 Preparation for use

3 Use entry

This chapter introduces the pre-use precautions and panel description of EMT series
spectrometer, so that users can initially understand the instrument itself and the preparation work
required in the use process.

3.1 Preparation for use

3.1.1, Preparation before operation

This chapter describes the use of RMT series spectrometer.

Prevent personal injury and damage to the instruments

To avoid electric shock, fire, and personal injury:

# Do not open the chassis without authorization;

P Do not attempt to disassemble or modify anv of the parts not specified in this manual.
If self-disassembly, mav lead to electromagnetic shielding efficiency decline, internal
damage and other phenomena, affect product reliability. If the produect is outside the
warranty period, we will not provide free maintenance;

»  Carefully read the relevant contents in the section of "2.2 Safety Use Manual”, and the
following operational safety precautions, and also pay attention to the specific operating
environment requirements involved in the technical indicators.

electrostatic protection

Pay attention to the antistatic measures in the workplace to avoid the damage to the
instrument. For details, please refer to the 2.2 Safety Use Manual section of this manual.

When operating the instrument, please take note that:

Inappropriate operating positions or measurement settings may damage the instrument. Note
before powering up the instrument:

»  Keep the instrument dry, put flat, and put the instrument reasonably;

#  The ambient temperature meets the requirements marked in the technical indicators;

»  Portinput signal power conforms to the marked range;

»  The signal output port is properly connected and does not overload.
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3.1 Preparation for use
Effects of eleciromagnetic interference (EMI):
EMI can affect the measurement results, and thus:
#  Select a suitable shielded cable. For example, using a dual shielded EF / network
connection cable;

#  Close the temporarily unused cable connection port;

3.1.1.1 Unpacking

1) appearance inspection

Step 1. Check whether the outer packing box and the instrument shock-proof package are

damaged, and continue to check according to the following steps;
Step 2. Open the box, check whether the host and the box are damaged;

Step 3. Carefully check the above items according to Table 3.1;
Step 4. If the outer package 15 damaged, the instrument or the items with the box are
damaged or wrong, it is strictly prohibited to power on! Please contact the service
consultation center according to the service consultation hotline in this manual. We

will repair or replace it quickly according to the situation.

Mlove: because the instrument is more precise and precious, when moving, should be gently

PUL, IO a VU] COLITSI00.

2} Confirm along with the box of items

Ttems in the EMT family spectrometer are shown in Table 3.1:

Table 3.1 List of RMT series spectrometer items

name quantity function
main engine

The RMT series of frequency 1 —

spectrometers
standard configuration

Electronic user manual 1 —

certificate 1 —

container loading list 1 —

Power adapter, three-core power cable 1 —

GPS antenna 1 —

option

Defied according to user selection — —
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3.1.1.2 Environmental requirements

The operating site of the EMT series spectrometer shall meet the following environmental
requirements:

1) operational environment

The operating environment shall meet the requirements of Table 3.2:

Table 3.2 Operating Environment Requirements for RMT series spectrometers

working temperature 0° C ~40° C

For=+ 10°C, the humidity is: (93% < 3%)RH

relative humidity At> + 30°C, the humidity is: (75% = 5%) RH

above sea level 04600 m

The above environmental requirements only address the operating environment factors of the

mstrument, and do not belong to the scope of technical indicarors.

2) Radiation requirements

In order to ensure that the working environment temperature of the instrument is within the
temperature range required by the operating environment, the cooling space requirements of the
instrument shall be met, as shown in Table 3.3:

Table 3.3 Heat dissipation requirements of RMT series spectrometers

Instrument parts Radiation distance
Lower left side =150 mm
Top right side =130 mm

3) electrostatic protection

Electrostatic electricity is extremelv destructive to electronic components and equipment,
usually we use two anti-static measures: conductive table pad and wrist combination; conductive
floor mat and wrist combination. Both can provide good antistatic protection. If used alone, only
the former can provide protection. To ensure user safety, anfistafic components must provide at
least 1 MQ of ground isolation resistance.

Please apply the following antistatic measures to reduce static damage:

#  Ensure that all instruments are properly grounded to prevent static electricity generation;
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- Before comnecting the coaxial cable with the instrument, the internal and external
conductors of the cable shall be in short contact with the ground respectively;
»  Staff must wear antistatic wrists or take other antistatic measures before contacting
joints, core wires or doing any assembly operation.

voltage range

The abowve antistatic measures shall not be used for situations above 500V voltage.

3.1.1.3 On / off power

1) Note before power-up
The following items shall be checked before power up:
a)  Confirm the power supply parameters
Table 3 4 lists the requirements for external power supply for the RMT series spectrometer.

Table 3 4 RMT series spectrometer, working power supply parameter requirements

Power parameters subject range
input voltage 100V~ 240VAC
Fated input current 1.5A
service frequency 30/60Hz
Dutp;l;:;iage 15Vi4A

Prevent mutual disturbance of power supply

In order to prevent the destruction of instrument hardware due to power interference, it is

recommended to use 220V AC power regulator to power RMT series spectrometer.

by  Confirm and connect the power cord

The RMT series spectrometer power adapter interface meets the national safety standards.
Before the RMT spectrum meter, it must be confirmed that the protective ground wire in the
power cord is reliably grounded, and the floating ground or poor grounding may cause damage to
the destruction of the instrument and even cause harm to the operator. Mever use the power cord

without a protective ground. When connected to a switable power outlet, the power cord will
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ground the instument.
When the BMT series spectrometer is connected to the power cord:
Step 1. Ensure that the working power cord 15 not damaged;
Step 2. Use the power cord and power adapter to connect the instrument upper panel power
supply interface and power socket.

Poor grounding or wrong grounding is lead to cause damage or even personal injury. Before
powering on the RMT series spectrometer, make sure that the ground wire is in good contact with
the power supply ground wire.

Please use a protected power outlet. Do not replace grounding protection wires with external
cables, power cables, and autotransformer without grounding protection. If an autotransformer
must be used, the common end must be connected to the protective ground of the power
connector.

2) For the first time
The on / off methods of RMT series spectrometers are as follows:
a) Connect the power supply

Before the initial power supply, please confirm the power supply parameters and power
lines. For details, refer to the "Notes before power supply" section i Section 3.1.1.3 of this
manual.

Step 1. Comnect the power cord: connect the power interface of the RMT series spectrometer
with the adapter with the adapter or the adapter in the packing box (FIFig. 3.1}, and the voltage
used by the user should meet the requirements. The other end of the adapter is connected to the
three-core power cord required for the working power supply parameters, and the three-core

power cable is connected to the required AC power supply.

Figure 3.1 Power interface of upper panel of RMT series spectrometer
b) Open/ turn off the electricity
starting up:

Step 1. Start up according to the power switch shown in Figure 3.2:
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Figure 3 2 Power switch of upper panel of EMT series spectrometer

Step2.  Windows 10 After successful startup, the system automatically runs the
program of RMT series spectrometer, displaying the operation main interface
of RMT series spectrometer.

system start-up

This instrument uses Windows 10 system, Windows 10 loading process, users need not
intervention, do not power off.

The instrument has two ways: external power supply and builtdn lithium batterv power
supply. When the built-in lithium battery power supply mode is used, the starting steps are as
follows:

Step 1. Without the power adapter, directly press the power switch on the upper

panel to start up;

Step 2. Windows 10 After successful startup, the system automatically runs the
program of EMT series spectrometer, displaying the operation main interface
of RMT series spectrometer.

Step 3.  Observe the power display mark on the upper right of the interface in Figure
3.3 If the remaining power is large, the instrument can be used directly
without external power supply; If the remaining power supply is low, please

connect the external power line to supply it at the appropriate time to ensure
the use effect.

HplFIREE

Figure 3.3 Power mark of EMT series spectrometer

Shutdown: Press the power switch on the upper panel, when the instrument will
automatically exit the measurement application and turn the power off.
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Instrument power failure
The RMT series spectrometer can be closed only by operating the upper panel power switch.
Otherwise, the instrument cannot enter normal shutdown, damage the instrument or lose the
current instrument status / measurement data. Please shut down in the correct method.

3.1.1.4,use the connector correctly

Connectors are often used during testing of the RMT series spectrometer, although the
calibrators, test cables, and the RMT series spectrometer measurement ports are designed and
manufactured to the highest standards, all of which have a limited life. Due to the inevitable wear,
normal use connector performance index drop even cannot meet the measurement requirements,
so the correct connector maintenance and measurement connection can not only obtain accurate
and repeatable measurement results, also can extend the service life of the connector, reduce the

measurement cost, in the actual use process need to pav attention to the following aspects:

Checking of connectors

When conducting connector inspection, it is recommended to check the following items:
1) Whether the surface of electroplating is worn, whether there are deep scratches;

2}  Whether the thread is deformed;

3}  Whether there are metal particles on the thread and joint surface of the connector;
4}  Whether the internal conductor 1s bent or broken;

5)  Does the screw sleeve of the connector rotate poorly.

A Be careful

Connector checks against damage to the instrument port

Any damaged connector may damage a good connector connected to it even during the first
measurement connection, and to protect the RMT series spectrometer itself, check the commector
before connector operation.

3.1.1.5 Initial configuration

After the initial power of the EMT series spectrometer, the initialization state can be
configured for subsequent measurement.
This section describes how to initialize the internal clock of the EMT series spectrometers.
The date / time is displayed on the lower right status bar of the REMT Series spectrometer
operating interface. The following section describes the steps to set the date / time.
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First boot setting time
After the RMT spectrometer, an internal clock.

Set the date / time

Step 1. Press [Start]= [Control Panel]= [Date and Time] to enter the date / time as shown

in Figure 3.4
Properties dialog box:
& Semingn
& Home Date & time
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o
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Sirphfied Chinsse [Lenatl

Figure 3 4 Date / Time Properties Dialog Box (Date & Time Property Page)
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Step 2. Click Change, then enter the time page, as shown in Figure 3.5:

Seringn
i Home Date & time
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Figure 3.5 Date / Time Properties dialog box (Set Time Property page)

3.1.2 Operating svstem configuration

This chapter describes the operating system of the EMT series spectrometer, and its
configuration and maintenance methods. To ensure the normal operation of the instrument
software function, please refer to the following precautions for the RMT Series spectrometer
operating system.

= .1.2.1 3 Instrument software deseripiom. oo e et e e eeme e ee i enee mneen ceecneee L
003122 Windows 10 using the . e e et 13
3123 Windows 10 Confimure. oo e et e e e e 15
» 3124 Windows 10 Svstem security and malntenance. . .........oooviimoiieieeeeeeees 16

3.1.2.1 Description of the instrument operating system

The host software of the EMT series spectrometer nins an operating system of Windows 10,
which has been installed and configured according to the characteristics of the RMT series

spectrometer.

3.12.2 Windows 10 isused

Use the administrator account to do the following:
#  Install the third-party software;

» Configuring the network;

# Read and write any file on the hard drive;

# Add and delete user accounts and passwords;
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# Reconfigure the Windows 10 settings;

# Fam the other applications.

Third-party software affects the instrument performance

The RMT series spectrometer uses an open Windows 10 environment, and other third-party
software installation may affect the performance of the RMT series spectrometer. Only software
tested and compatible with host software.

3.12.3 Windows 10 configuration

The operating system of the EMT series spectrometer is configured for the best condition,
and any change in the operating system setting may degrade the instrument measurement

performance. Normally, there 1s no change to the Windows 10 operating system setup.

Changing the system configuration has caused a problem
Once the instrument use problem or system crash occurs due to the change of system

configuration, please contact our service consultation center according to the service consultation
hotline in this manual, and we will solve it as soon as possible.

T ordef {0 1aciliiale (e MieasUretnent Teporl and sysiell iegration, e I0[I0WINg Jteths cal
change according to the needs.

& 1) Confizure the USB Qevioe et 16
» 1) Configure the network. e 16
» 3y Configure the BIO S e e 17

1) Configure the USB devices

The upper panel of the FMT family spectrum meter provides USB interface, users can
directly connect to the USB device. If the port number is insufficient, the USB interface can
connect to the external USB hub to meet the demand. The accessible USB devices for the RMT
series spectrometers are:

# USB memory that can be plugged directly from the computer to facilitate data update;

- Kevboard, mouse, easy to edit data, to operate instruments;

Windows 10 The operating system supports plug and play devices, so it is very convenient
to install USB devices. When the device is connected to the USB port, Windows 10 will
automatically search for the matching device driver. If not found, the system will prompt yvou to
find the driver directory to complete the installation.

If the USB device is removed from the USB port, Windows 10 automatically detects a
change in the hardware configuration and unloads the associated driver. The plugging of USB
equipment does not affect the operating status of RMT series spectrometer.
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2} Configure the network

a) Change the host name

The ERMT series spectrometer host name (computer name) has been preset to
"Administrator” before leaving the factory. In order to avoid the network name phenomenon, users
can change the host name for a network connected to multiple BMT series spectrometers. How to
change the host name is (refer to the Microsoft Windows 10 Help document):

Step 1. Press the Start menu, select the computer and right-select the properties, click the
computer name, domain and working group to set the change settings on the right,
and stop the computer name.

Step 2. Edit and tvpe in a new host name, click OK and restart.

by  Configure the IP address, the subnet mask, and the default gateway

Enter the Windows 10 system network configuration interface, click the local connection and
right-click the attributes, double-click "Internet Protocol Version 4 (TCP / IP)" to modify the local
TP address, subnet mask and default gateway.

¢)  Change the system firewall settings

A firewall 15 used to prevent unauthorized users from operating instruments remotely.
Therefore, the manufacturer suggests to open the firewall protection. The EMT series
spectrometer has firewall protection for port connections associated to all remote operations.

The administrator has a unique permission to change the firewall settings.

3) configure BIOS

FMT series spectrometer has been set in BIOS. Users should not modify the settings in BIOS,

otherwise it will cause instrument start and work abnormal.

3.1.2.4 Windows 10 Svystem safety and maintenance

1) anti-virus software

The installation of antivirus software may have some negative impact on the performance of
the mmstrument. It 1s strongly recommended that users do not use the instrument as a common
computer for browsing web pages or passing files, so as to avoid virus infection.

Before using various 1JSB mobile storage devices, these mobile devices should be sterilized
based on the latest antivirus software to ensure that they do not become virus-carrving media.

Once the BEMT series spectrometer system platform is infected with a virus, it will have a
negative impact on its operation and user use. At this time, it is recommended to use the device
after virus removal. If there is still a problem with the device, please contact our unit according to

the service hotline of this manual, and we will solve it as soon as possible.

2)  Hard disk partition and use

The hard disk is divided into 1 partition: "C".
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C disk mncludes Windows 10 operating svstem and instument application, can also install
third-partv software to C disk, whileused for data storage.

3.1.3 Routine maintenance

This section describes the routine maintenance methods of the RMT series spectrometer.

F 3131 Cleaning method. e e e e 17

#3132 Test port Matnbelam o e et 17

3.1.3.1 Cleaning method

1) Clean the surface of the instrument

When cleaning the instrument surface, follow the following steps:
Step 1. Shut down and disconnect the power cord connected to the instrument;
Step 2. Gently wipe the surface with a dry or slightly wet soft cloth, prohibiting the inside of
the instrment;

Step 3. Do not use chemical cleaners, such as alcohol, acetone, or diluting cleaners.

2} Clean the display

After time, clean the monitor. Follow the following steps:
Step 1. Shut down and disconnect the power cord connected to the instrument;

Step 2. Dip with a clean and soft cotton cloth in detergent and gentlv wipe the display panel;
Step 3. Dry the display panel with a clean, soft cotton cloth.

The monitor is cleaned

There is an anti-static coating on the surface of the display, do not use fluonde, acidic,
alkaline detergent. Do not sprav the cleaner directly onto the display panel, otherwise it mav

penetrate into the machine and damage the instrument.

3.1.3.2 Maintenance of test ports

The upper panel has 1 EF input port. If the port is damaged or dust inside affects the RF
band test results, maintain the joint as follows:
P The joints should be kept clean away from the dust.
- To prevent static leakage (ESD), do not contact the joint surface.
e Do not use the damaged joints.
#  Use a hair drver to clean the joint and do not grind the surface using tools such as
sandpaper.
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Port impedance match

The RF input port for the front panel of the RMT Series spectrometer is a 50 £2 connector.
Connecting misunmatched impedance connector will affect the test results.

3.2 Panel description

This section describes the panel composition and function of the BMT series spectrometer.

# 321 front panel description. ..o 1B

= 322 the upper panel illustrates the. ... .. 18

3.2.1, with the description of the front panel

The front panel of the RMT series spectrometer is shown in Figure 3.7, and the front panel is
the operation interface of the instrument, as detailed in section 3.3 of this chapter.

Figure 3.7 Front panel description

3.2 2, along with the description of the upper panel

The upper panel composition of the EMT family spectrograph is shown in Figure 3.8:

Figure 3_8 Upper panel description of the EMT series spectrometer
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order mmher name finction

1 Switch button Fealize the switch machine of the instrument
External power supply irput Power to the instrnment with an external power

2 interface sumply
3 The GPS siznal input interface boocess to the GPS signal
4 Nedium frequency output interface Output the medium frequency signal
5 ExternallOMHz reference signal | Comect the external 10 WHz reference simmal
é USE jogzle Data exchange wasz performed using USE devices
- LAl internet access Ethernet port
a EF input interface Input interface for the external EF =zignalz

Table 3.5 Upper panel description of the RMT series spectrometer

3.3 Introduction of the operation interface

This section describes the operation interface composition and function of RMT series

spectrometer.
# 3.3 The shortcut bar description 15 oo coe e e 20
# 233 Node bar descripton. oo 2]
# 333 Parameter bar descriPiion . oo e D
# 334 the results display barindicates the. 2]
# 335 Information bar description. .. oo 2]
# 3.3.6, the description of the confrolpanel bar... .....coooooooeeee e 21

This section mainly introduces the operation interface of BEMT series spectrometer. The
operation interface can be divided from top to bottom, left to right, into: 1, shorteut bar, 2, mode
bar, 3, parameter bar 4, result display bar, 5, information bar, 6, control panel bar, as shown in
Figure 3.9 below:

I
Laa
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Figure 3.9 Introduction of the operation interface

.13 .3, the shortcut bar description

The shortcut bar is located at the top of the entire operation interface, and the icon from
left to right means that following:

: Analysis software name for the RMT series spectrometer.

E]: Call up the Windows window shortcut key.

: Change the operation interface brightness, there are three brightness to adjust.

®

: Quickly read the shortcut key, with the quick save shortcut key, can call up the saved

configuration information.

: Quick save shortcut keys, used to save the current configuration information, including

ncy point, reference level, bandwidth, etc.

freque
: Screen capture shortcut keys.
N

: Record the screen shortcut key.

14
==4: Call up the user manual shortcut key.

d : |atitude and longitude information, GPS synchronization, shows the latitude and
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longitude of the current position.

| 100%
: Battery information, display the charging status and current charge.

3.3 2 Description of the mode bar

The modes of RMT series spectrum meter include: spectrum mode, real-time spectrum
mode, interference mode, LTE cell, 5 GNE. cell mode, GSM cell mode and vector demodulation
mode and other modes. The mode bar displays the mode that is already open and the mode in use.

X
.: Turn off the current mode.
: Add a test mode.

3.3.3 Description of the parameter bar

The parameter bar of the user interface of RMT series spectrometer is used to display the
main parameters in the current measurement mode, such as: in [spectrum], [measurement] and
[channel power] measurement mode, the main parameters are: reference level, attenuation,
frequency, scanning time, resolution bandwidth, video bandwidth, scanning mode and other
parameters configuration.

3.3 4, and the description of the results display bar

Use to display the measurement results of the different measurement modes, occupying the
main interface of the operation interface.

3.3 5 Description of the information column

Important information used to display the equipment of REMT series spectrometer, including
synchronous success prompt, standby state, IF overload prompt, low power prompt, CPU
temperature, date, time and other information.

3.3.6, description of the control panel bar

The control panel bar of EMT series spectrometer includes frequency menu, bandwidth
menu, level setting menu, automatic setting menu, bandwidth menu, scan menu, track menu,
trigger menu, measurement menu, mark menu, mark search menu, running single menu,
continuous mem, munning menu, file menu, mode menu, display menu, equipment menu and resat
memi. The use of each menu will be introduced in detail in the fourth section of this chapter.

: Under the control panel submenu, an option such as with a small white triangle icon indicates
that the option can open a new window.

: Language, preamplifier, marker type, noise cursor, stray suppression, external reference and
other buttons with selection, color and background coler is the current selection.



3 Use entry

3 4 Basic test methods

3.4 Basic test methods
# 341 Basic setting descrIption. oo 22
Ao 3 Opearation S AP e 22

.13 4 Basic setting instructions

This section introduces the main features of the user operation interface of the RMT series
spectrometers, and these basic measurement settings are used for different subsequent
measurement tasks.

The main features of the user operation interface of the FMT series spectrometer use a new
intuitive graphical interface, which can clearly display the test results. The whole instrument
operation interface is divided into different areas according to the fumctional modules, and
multiple functional modules can be operated at the same time. The right side of the screen is the
display area of the instument menu, and the user can operate through the mouse or touch screen.

RMT Series spectrometer use procedure:

Select according to the test type: [Mode].
Press [Measurement], select the subdivision measurement item in this mode.

Lad b

By [Measurement Configuration], configure the parameter information required for the
measurement items.
Configure [frequency], [level setting], [frequency width], etc., and adjust the display
results.

e

.23 4 Operation examples

First, the RMT series spectrometer completes the pre-operation preparation by following the
following steps:

Step 1. Power up and start up;

Step 2. Preheat 1s recommended for 30 minutes;

Step 3. After the user operation surface is prompted without any error information, then start
the following operation;

Step 4. Select [frequency scan] mode by [mode], [spectrum] and [measurement];

Step 5. Set [frequency] and [center frequency] to 1GHz;

Step 6. Set the [frequency band] to 100 MHz;

At this time, vou can see the spectrum map with 1 GHz and width of 100 MHz, as shown in
Figure 3.10:
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4.1 Frequency menu

4 Menu instructions

All memus of the EMT family spectrum instrument are located in the control panel on the
right side of the user operation interface, including frequency menu, bandwidth menu, level setting
meny, automatic Settings menu, bandwidth menu, scan menu, track menu, trigger menu,
measurement meny, mark menu, mark search menu, nin single menu, run continuous menu, file
menu, mode menu, display menu, device menu, reset menu are 19 common menus.

# 4.1 Frequency

F 4 2bandwidth menm. .o 2

P I R -t T 4T o1 2

44 Auto-set the menu FOr . .o 27

F 46 Scan the menu for . o

o A T Trackh MUBTI oo 29

4.0 Measurement MenL oo e 31

F 410 Measurement configuration Menu. ..o 32

oA 1] mark the MBI oo et 33
# 412 Mark thesearch menu for. oo e . 33
# 413Runasinglemenuof ... 3

#  4.14 Run the cOmBmMUIOMS MUSTIIL oo o e L 35

# 413Filemenu. .o 30

o410 MOoQe MBI oo e e 36
= 417 Dhsplaythemenmu the. ..o 3
F 418 Device meml ..o 3B

F 419 Resetthemenuof .. 3D

4.1 Frequency menu

This section describes the functions of the frequency menu. The frequency menu is used to
set the frequency parameters of the RMT series spectrometer, which can display the frequency
measurement range. The frequency range is determined by the frequency range of the scanning
local spectrum.

4.1.1 Menu functions:

Set the center frequency of RMT series spectrometer, press [frequency], [center frequency],
enter the center frequency value in the frequency menu, unit selection [GHz], [MHz], [kHz], [Hz],
or [] [] kev and wheel set the center frequency value, the center frequency point and fixed
bandwidth can be displayed. A spectrum of spectrum from start frequency to termination
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42 frequency bandwidth menu
frequency can also be displaved bv [frequency], [start frequency] and [termination frequency]. All
the above operations can be configured in [frequency] and [frequency Config]. The frequency
configuration menu 1s shown 1n Figure 4. 1:
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.1 Figure 4 The frequency configuration menu shows

4.,1.2 Parameter introduction:

Center frequency: the frequency located in the center of the spectrum width, the
broadband of the spectrum is set by the width menu.
Start frequency: 5et the start frequency of the spectrum width and use it with the
termination frequency to obtain the spectrum of a frequency range.
Termination frequency: setthe termination frequency for the spectrum width.
Signal tracking: The peak of the drift signal is always displayed at the center of the
spectrum.
Signal tracking configuration: including the state switch of signal tracking, bandwidth
tracking range, threshold tracking range, tracking signal quantity, etc.
Frequency configuration: including center frequency, frequency width, starting frequency,
termination frequency and other configurations.

4.2 frequency bandwidth menu

This secticn introduces the functions of the bandwidth menu. The bandwidth also analyzes
different names such as spectrum width, spectrum width, frequency range and spectrum span,
and refers to the frequency range (spectrum width) of the response signal that can be displayed
in the most left and most right vertical scale lines of the display screen.
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4.3 Level Setings mem

4.2.1 Menu functions:

Set the bandwidth of RMT series spectrum instrument and press [width] [width manual] to
set the bandwidth value in the current state.
The frequency width menu display is shown in Figure 4.2:
Vs (=) (9] () (] () B4 7)
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Figure 4 2 Width menu display

4.2.2 Parameter introeduction:

Width manual: press [width] [width manual] to manually configure the current width.

Full bandwidth: press [bandwidth] [full bandwidth], and set the bandwidth of the current
measured state as the maximum bandwidth value.

Zero frequency width: press [frequency width] [zero frequency width], the frequency width
15 zero, the measurement mode will automatically switch to [zero frequency width], vou need to
press [measurement] [frequency scan] to reset the frequency width.

Previous frequency width: press [frequency width] [previous frequency width], and set the
frequency width of the current measured state as the frequency width value of the last time.

Frequency width configuration: press [frequency width] [frequency configuration], set the

general menu for frequency width, and can set the center frequency, frequency width, start
frequency, termination frequency, full frequency width, zero frequency width and previous
frequency width.

4 3 Level Settings menu

This section describes the functions of the level setting menu, which is used to set the
reference level, attenuator, amplifier, and the level related parameters.
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4.3 Level Setings mem

4.3.1 Menu functions:

Set the reference level of EMT series spectrometer, and set the reference level by pressing
[Level setting] [reference level]. Level setting menu is shown in Figure 4 3:
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Figure 4 3 The level setting menu is displaved

4.3.2 Parameter introduction:

Reference level: The reference level value corresponds to the maximum power
value that can be displayed onthe RMT series spectrometer panel.

Attenuation manual and attenuation automatic: generally set as automatic, reducing the
value of attenuator can reduce the background noise of RMT series spectrometer. [level setting]
[attenuation manual] or [level setting] [attenuation automatic] 1s used to adjust the input
attenuation of EMT series spectrometer. In automatic mode, the input attenuator is associated with
the reference level. In manual mode, the amount of the attenuator can be adjusted, ranging from 0
dB to 53 dB.

Preamplifier: attenuation manual: the preamplifier switch can work, press [level setting]
[preamplifier off / on] to control the switching state of the preamplifier; attenuation automatic:
when the reference level is less than- 10 dBm, the preamplifier will automaticallv activate.

Scale: press [level setting] [scale] to adjust the screen ordinate grid size, which can be
selected between 1 dBm and 60 dBm.

Level offset: The reference level offset is used to compensate for the signal gain of the
external device, when the signal power value displayed on the RMT series spectrometer 15 the
actual original output signal power. For example, using the EMT series spectrometer to measure a
signal power amplified by a power amplifier, and considering the power amplifier gain (eg: 10dB)
and transmission line loss (eg: 3dB), the reference level offset should be set to- (10-3) = -7 dB.
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4.4 Automatic setting menu
Level setting: four sub-interfaces including reference level, input setting, attenuation and
glectronic attenuator.
a) Reference level: including reference power value, offset power value, power umit
(default dBm);
b) Input settings: including amplification on / off, coupling mode, impedance;
c) Attenuation: automatic / manual mode, attenuation value;
d) Electronic attermator: including attenuator state on / off, attenuator automatic / manual,
electronic attenuation value.

Intenitude setting: including the reference level, the scale value configuration.

4. 4 Automatic setting menu

Set the option value, or historical value, last measured by the EMT series spectrometer. Press
[Automatic Settings] to find the target menu set by the historical value, and select the target menn
to be set as required. The menu is currently closed. Automatic setting menu display is shown in
Figure 4 4:
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Figure 4 4 Automatic setting menu display

4.5 Bandwidth menu

This section describes the functions of the bandwidth menu, which is used fo set the
resolution bandwidth, video bandwidth, scan time and other parameters of the RMT series
spectrometer.
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45 Bandwidth menu

4.5.1 Menu functions:

Set the resolution bandwidth, video bandwidth, and scan time of the EMT series
spectrometer. Set the value of resolution bandwidth by [bandwidth] and [resolution bandwidth
manual]; set the value of video bandwidth by [bandwidth] and [video bandwidth manual]. You
can also set the resolution bandwidth, video bandwidth and scanning time by [bandwidth] and
[bandwidth configuration]. Bandwidth menu, displaved as shown in Figure 4.3:
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Figure 4.5 The bandwidth menu is displayed

4.5.2 Parameter Introeduction:

[Resolution bandwidth automatic] / [resolution bandwidth manual]: press [bandwidth]
[resolution bandwidth automatic] or [bandwidth] [resolution bandwidth manual], adjust the
resolution bandwidth, range from 1Hz~3NHz/100MHz(6.3Hz version / 9GHz, 20GHz version). In
manual mode, vou can set the resolution bandwidth value with digital keys and rotary wheels.
Automatic mode varies with bandwidth in SPAN / EBW ratio.

[Video bandwidth automatic] / [Video bandwidth manual]: press [bandwidth] [video
bandwidth automatic] or [bandwidth] [video bandwidth manual], used to adjust the wvideo
bandwidth displayed in the active functional area, ranging from 1 Hz to 10 MHz. In the mamual
mode, vou can set the video resolution bandwidth value with the digital key and the rotary wheel.
The automatic mode follows the resolution bandwidth change in the RBW / VBW ratio.

[Scan time]: Set the scan time, scan refers to the time required for the local vibration tuning
to scan the selected bandwidth, usually changing with the bandwidth, resolution bandwidth and
video bandwidth.

[Bandwidth Configuration]: The total configuration menu containing the above measurement
configuration.
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4.6 Scan the Menu

4.6 Scan the Menu

This section describes the functions of the scan menu, which is used to set the scan time,
scan point and other parameters.

4.6.1 Menu functions:

The scanning time is the time required for the local vibration tuning of the RMT series
spectrometer to go through a chosen frequency interval. Press [Scan] and [Scan Time] fo set the
value of scan time and scan point. The menu display is shown in Figure 4.6:
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Figure 4.6 Scan menu display

4.6.2 Parameter Intreduction:

[Scan time]: To set the scan time of the EMT series spectrometer, the scan time can be

adjusted with the number kev and the rotation wheel.

[Scan point]: Press [Scan] [Scan point] to set the number of scan points.

[Bandwidth configuration]: The configuration is as follows:

a) [Resolution bandwidth automatic] / [resolution bandwidth manual]: press [bandwidth]
[resolution bandwidth automatic] or [bandwidth] [resolution bandwidth manual], adjust
the resolution bandwidth, range from 1Hz-3MHz/10MHz(6.3Hz version / 9GHz,
20GHz wversion). In manual mode, vou can set the resolution bandwidth value with
digital kevs and rotary wheels. Automatic mode varies with bandwidth in SPAN / EBEW
ratio.

b) [Video bandwidth automatic] / [Video bandwidth manual]: press [bandwidth] [video
bandwidth automatic] or [bandwidth] [video bandwidth manual], used to adjust the
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47 Track menu

video bandwidth displayed in the active functional area, ranging from 1 Hz to 10 MHz.
In the manual mode, vou can set the video resolution bandwidth value with the digital

key and the rotary wheel. The automatic mode follows the resolution bandwidth change
in the RBW / VBW ratio.

¢) [Scan time]: refers to the time required for the local vibration tuning to scan the selected
bandwidth. Scan time usually changes with the bandwidth, resolution bandwidth and
video bandwidth.

4.7 Track menu

4.7.1 Menu functions:

The track menu is used to set the display type of the track. According to the different
requirements of the user test, the refresh, average, maximum hold, minimum hold, display and
concealment of the track are selected. Multiple tracks can also be added. Track menu, displayed
as shown in Figure 4.7:
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Figure 4.7 Track menu display

4.7.2 Parameter introduction:

Track 1 to track 3: Up to 3 tracks can be set simmltaneously in the spectrum map.
Track configuration: vou can set the track mode, track detection mode, smooth state value,
and average number.
a) Mode: including refresh trace, average, maximum hold, minimum held, display, hide,
etc.
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4.8 Trigger menu
b)  Detection: including normal, positive peak, negative peak, root mean square, average,
sampling and other detection methods.
¢)  Smooth: Set the smooth state value, ranging from 0% to 100%.
d)  Awerage: When the trajectory pattern is selected as: [average], the average number
needs to be set, and the number of values range from 0 to 2000000,
Feset all tracks: quickly reset the track only retain track 1, and track 1 retuns to refresh
mode.

4 8 Trigger menu

4.8.1 Menu functions:

The trigger menu is used to select the trigger mode of the scan or measurement, including
free trigger, external trigger, bus trigger, and timing trigger. Users can choose the corresponding
trigger mode according to different needs. Trigger menu, displayed as shown in Figure 4.8:
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Figure 4.8 The Trigger menu is displayed

4.8.2 Parameter introduction:

Trigger: free trigger, external trigger, bus trigger, timing trigger and other trigger options.
a)  Free trigger: press [Trigeer] [Trigger Tvpe] [Free Trigger], set the free trigoer after the
last continuous scan or single scan, start a new scan of measurement.
b)  External trigger: press [Trigger] [Trigger Type] [Extemal Trigger] and set the RMT
series spectrometer as the external trigger mode. Select the scan and measurement to

synchronize with the next voltage cycle, with GPS as an external trigger source.
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4.9 hieasurement configuration menu
¢}  Bus trigger: press [Trigger] [Trigger type] [bus trigger], and set the RMT series
spectrometer as the bus trigger mode.
d) Timing trigger press [tngger] [tigger type] [timing trigger], set EMT series
spectrometer as timing trigger mode, use internal clock timing when GPS antenna is not
connected, and synchronize through satellite timing after connecting to GPS.

4.9 Measurement configuration menu

The menu appears differently when selecting the measurement configuration, depending on
the measurement items. The measurement configuration menu under each test item is detailed
in the later section. The measurement configuration menu in the current [spectrum] and
[frequency scan] modes is shown in Figure 4.9, including two measurement configurations: save
spectrum and read spectrum.
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Figure 4 9 Measurement configuration is displayed

4 .10, and the measuring menu

Measurement menu is a subdivision of measurement function items in different modes, and
different measurement menus in different test modes. Example: The display under the
measurement menu of the spectrum mode is shown in Figure 4.10:

a
-
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4.10, and the mezsurng menu
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411, mark the menu

4.11, mark the menu

4,11.1 Menu functions:

Mark the frequency point and power of the signal on the frequency spectrum. After
selecting the mark, a single frequency mark will be activated and place the frequency mark on
the trace line to display the frequency and power values of the frequency point in the upper left
corner of the spectrum interface, as shown in Figure 4.11:
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4,11.2 Parameter Introduction:

Marker 1 to 6: Up to 6 mark points are added to the spectral trace. A list of markers below
the spectral trace.
Select marlke: Call the list of marker switches to change the switch status of the points.
Marker tvpe: including normal and differential values.
a)  NMNormal: mark the frequency and power of the input frequency point.
b)  Difference: used to display the amplitude difference and frequency difference between
two frequencies (time difference in zero width).
All markers off: used to quickly clear all marks on the spectnum.
Noise cursor: open the noise level marking the current point, the default dBm /Hz.
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4 12 Mark the search menu

4,12.1 Menu functions:

The peaks used to search the frequency spectrum, including peak, subpeak, left neighbor
peak, right neighbor peak, minimum value, efc. Users can cheoose the corresponding peak tag
according to the different needs. The marker search menu is as shown in Figure 4.12:
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1Figure 42 marks the search menu

4,12.2 Parameter Introduction:

Select the mark: manually select the switch status of the mark point.

Peak mark: Search by [mark] [peak mark] to place a frequency mark to the highest peak of
the trace, and display the frequency and amplitude in the upper left corner of the screen.

Subpeak: Search by [mark] [Subpeak] to move the frequency mark to the next highest peak
less than the current frequency mark peak. When this kev is pressed repeatedly, the lower peak
point can be quickly found.

Left neighbor peal: press [mark search] [left neighbor peak] to find the next peak on the left
side of the current frequency mark position.

Fight neighbor peak: Search by [mark] [nght neighbor peak] to find the next peak on the
right side of the current frequency mark position.

Minimum wvalue: press [mark search] [minimum value], place a frequency mark to the
lowest point of the trace, and display the frequency and amplitude of this frequency mark in the
upper left corner of the screen.

Automatic search off: press [mark search] [automatic search off], when the automatic search

40
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413 Fun 2 smgle menu
15 open, the current cursor will be a peak search operation after the end of each scan.
Marking center frequency: press [mark search] [mark center frequency], can quickly move
the frequency mark signal to the center of the screen.

4 .13 Run a single menu

Itis used to control the running state of the software interface trace. After clicking this menu,
the trace line changes from the continuous running state to a single run. Click once and the trace
line is refreshed once, which can be used to record the data. Run a single menu display as shown

in Figure 4.13:
.1 Figure 43 Run a single display

E: The small blue small dot in the upper right corner of the icon indicates that the current
running state is a single run.

4. 14 Run the continuous menu

It is used to control the running state of the trace. By default, the spectral traces are running
continuously. When switching from a single time to continuous, click this menu to ensure that the
trace state can be refreshed continuously. Run continuous menu displays as shown in Figure 4,14:
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E: The blue dots in the upper right corner of the icon indicate that the current ninning state is
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continuous.

415, File menu

This section describes how to use the file menu, including cperations on files such as save,
read configuration parameters, and logs.

4,15.1 Menu functions:

Mainly includes logging for save configuration, read configuration, and instrument operation.

The file menu is displayed as shown in Figure 4.15:
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4,15.2 Parameter Introduction:

Save configuration: Press [File] [Save Configuration] to save the parameters of the current
state.

Fead configuration: press [file] [read configuration], pop up the status file list, and call the
parameters of the corresponding state to the program through the saved name.

Log: Click the Log of the instrument, including the operation record, test results and other

information.
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4 16, the mode menu

used to select the measurement mode of EMT series spectrometer, the measurement mode is
usually the first step of instrument operation. The measurement mode includes frequency
spectrum mode, real-time spectrum mode, interference mode, LTE cell mode, 5 GINE cell mode,
vector demodulation mode, GSM cell mode, etc., as shown in Figure 4.16. Users can choose the
corresponding measurement mode according to their own needs.
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1Figure 46 The mode menu shows

4 17, to display the menu

Language and topics for selecting the RMT series of spectrometers.

A4.17.1 Menu functions:

Display menu setting of RMT family spectrum instrument, only for the operating software of
FMT family spectrum instrument, including software language, software topics. There are two
modes of Chinese and English, and users can quickly switch according to their personal habits.
Topics include daytime mode and night mode, night mode contrast, suitable for indoor use,
daytime mode contrast, suitable for scenes with strong field light, as shown in Figure 4.17:
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418, the device menu
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AFigure Figure 47 shows the menu

A.17.2 Parameter Introduction:

Language: Choose from Chinese or English.
Topic: Switch between daytime and nighttime modes.

4 18, the device menu

This section describes the functions of the equipment menu, which is used to display the
instrument-related equipment status of the REMT series spectrometer, including software, hardware
information, sleep settings, positioning system, stray suppression, external reference and other
configurations.

A.18.1 Menu functions:

In the device menu, some of the settings related to the EMT series spectrometer are listed.
Including version information, stray suppression, external reference, GPS positioning function,

dormancy Settings and other featured menus. The device menu displavs as shown in Figure 4.18:
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419, and reset the menu
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AFigure 48 The device menu displays

4,18.2 Parameter Introduction:

Heterious inhibition: there are three degrees of inhibition selected to adjust the inhibition
abilitv of stray inhibition.
External reference: when using external frequency reference.
Hibemnation setting: including hibernation switch and set sleep time.
Positioning system: use need to connect RMT series spectrometer, standard GPS antenna.
Support GPS_ BDS (Beidon), GLONASS three positioning systems.
Version information: displays the software version and device number of the current device.

419, and reset the menu

This section describes the use of the reset menu, which is used to restore the default state of
the RMT series spectrometer.

4,19.1 Menu functions:

In the reset menu, the RMT series spectrum is related to reset, including reset and reset. Reset
menu, display as shown in Figure 4.19:
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419, and reset the menu
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4,19.2 Parameter Introduction:

Feset: It can be used to reset the default working state of the user's current mode.
Reset all: it is reset to the initial state when the device 1s twmned on.
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5.1 Channel power
5 Spectrum mode

After the EMT series spectrum instument 15 twned on, press [mode], select [spectrum] and
switch to spectrum mode. Spectrum mode can be divided into the following commonly used
measurement modes: channel power, occupied bandwidth, frequency scanning, field strength
measurement, adjacent channel leakage suppression ratio, zero frequency width, signal-to-noise
ratio, spectrum transmission template, audio analysis, channel scanning, phase noise, harmonic
distortion, power sensor, stray, differential frequency spectrum, signal intensity, etc.
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5.1 Channel power

Chamnel power is the power transmitted by signals over a range of frequencies over a
specific time interval. Channel power measurements can be used to evaluate the commumication
transmitter to determine the quality of RF transmission by comparing with specific
communication protocols. In this section, the modulation signal 1s 1GHz, power of-10 dBm and
frequency width of 20 MHz to measure the power index of 2 broadband signal.

This section takes the channel power of the modulation signal as an example, introduces the
use method of the channel power measurement function of the RMT series spectrometer, and

conducts the channel power measurement of the signal.

5.1.1 Measurement configuration of the channel power

[Channel bandwidth]: Set the appropriate value according to the bandwidth of the
modulation signal to be measured.
[Channel power configuration]: On [ off status and channel bandwidth of the channel power

test itemn can be set.
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5.1 Channel power

5.1.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.1. It is suggested to comnect the
reference signal for optimizing the test index. refer to section 3.2.2;
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Figure 5.1 Schematic diagram of the tested equipment and EMT series spectrometer

Step 2. Select the channel power measurement mode:

#  Press [mode] and select the measurement mode as [spectrum].
#  Select [Channel Power] test function by [Measurement]. the interface is shown

in Figure 5 2:
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Figure 5 2 Select the measurement interface diagram

Step 3. Set the center frequency. bandwidth and reference level of the RMT series
spectrometer:

- Set the center frequency by [frequency] and [center frequency].

#  Press [width] and [width manual] to set the bandwidth.
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5.2 Occupymg the bandwidth

#  Press [level setting] and [reference level] and set the reference level.

Step 4. Observation results:

~ Press [measurement configuration]. [channel power configuration] and [state],
select open, and set [bandwidth] to 20 MHz. The measurement results are shown in

Figure 5.3:
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Figure 5.3 Measurement results diagram

5.2 Occupying the bandwidth

The occupied bandwidth refers to the band width corresponding to that of the frequency
band when centering on the center frequency of the specified channel and including the energy of
a certain ratio of the total transmitted power. The bandwidth occupied measurement of EMT series
spectrometer can quickly, clearly and accurately give the measurement results, according to the
different modulation mode, there are power percentage method and power drop XdB method two
methods to calculate the bandwidth occupied.

In this section, the modulation signal to be generated with transmission center frequency of
1GHz, power of-10 dBm and frequency width of 20 MHz as the input signal of the RMT series
spectrometer to measure the occupied bandwidth index of the signal.
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5.2 Occupymg the bandwidth

5.2.1 Measurement and configuration of the bandwidth occupied

[Mode]: There are two mode choices:% and XdB:

a)  Power percentage method:

By calculating the bandwidth of the frequency of a particular percentage of the enfire
transmitted signal power, the occupied bandwidth of the signal is obtained, and the percentage of
the power can be set by the user.

b)  Power drop XdB method:

This calculation method defines the occupied bandwidth as the distance interval between the
two frequency points on both sides of the frequency point where the signal peak power drops by
XdB respectively. The XdB of signal power drop is set by the user.

[Percent powser bandwidth]: Set the energy percenfage to a certain ratio of the fotal
transmitted power, and the default 15 99%.

[Chamnel bandwidth]: Select the bandwidth value of the modulation signal to be tested.

[XdB]: When the power reduction method 15 selected for XdB effect, the value of the signal
power decrease can be set, and the default s 3dB.

[OBW Configuration]: Total configuration menu containing the above measurement
configuration.

5.2.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.4. It is recommendad to connect the

reference signal for optimizing the test index Referring to section 3.22.

Figure 5 4 Schematic diagram of the tested equipment and RMT series spectrometer
Step 2. Select the occupied bandwidth measurement mode:
#  Press [mode] and select the measurement mode as [spectrum].
#  Press [measurement] to select [bandwidth] test function, the interface displays as

shown in Figure 5.2:
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Figure 5.5 Select the measurement interface diagram

Step 3. Set the center frequency., bandwidth and reference level of the RMT series
spectrometer:

- Set the center frequency by [frequency] and [center frequency].

P

Press [width] and [width manual] to set the bandwidth.

P

Press [level setting] and [reference level] and set the reference level.

Step 4. Observation results:

#  Press [OBW configuration] and [mode] to set to "%".
#  Press [powero], set to 99%.
# Press [Channel Bandwidth], and set the bandwidth function to 20 MHz. The

measurement results are shown in Figure 5.6:



3 Spectrum mode

3.3 Frequency scamning
vsA

5G NR Call

Bl Lawn! T 1 ZEECOS [H:  AHW

Atk il EWT N e T B ] WEW

Ul i""l|'i|'|,. Sl s i Rt L i |'-__'.. 4 fudh [ 1
A WA

Catier - 1 DEMMEEROE: Hr Soen ;1 BIMEREDS HH:

Tywe

H1
(2 F]

.BFigure 5 measurement result Fig

5.3 Frequency scanning

In frequency scan mode, the RMT series spectrometer moves from the start frequency to the
stop frequency at the specified scan rate. Users can set the center frequency, reference level,
scanning bandwidth and other parameters.

In this section, the equipment under test generates a modulation signal with emission center
frequency of 1GHz, power of-10 dBm and frequency width of 20 MHz as the input signal of the
FMT series spectrometer to measure the frequency scanning function.

3.3.1 Measurement configuration of the frequency scan

[Save spectrum map]: Select the save path to save the current spectrum signal of up to 3GB.
[Fead spectrum map]: Read the saved spectrum signal in the target path.

5.3.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.7. It is recommendad to connect the

reference signal for optimizing the test index Referring to section 3.22.

=
(2]
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3.3 Frequency scamning

Figure 5.7 Schematic diagram of the tested equipment and EMT series spectrometer
Step 2 Select the Frequency scan measurement:
#  Press [Mode] and select the test mode as [Spectrum].

# Press [Measurement] and select the [frequency scan] test function for the

interface display as shown in Figure 5.8:
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Figure 5 8 Select the measurement interface diagram

Step 3. Set the center frequency., bandwidth and reference level of the RMT series
spectrometer:

» Setthe center frequency by [frequency] and [center frequency].
#  Press [width] and [width manual] to set the bandwidth.

#  Press [level setting] and [reference level] and set the reference level.

Step 4. Observe the measurement results of the frequency scan, as shown in Figure 5.9:
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Figure 5 9 Measurement result Fig

5.4 Field-strength measurements

Field strength measurement is essential in the radiation intensity measurement of the
tested equipment. The field frequency measurement can be divided, and the point frequency
measurement at the current point by setting the point frequency rate; the list scanning
measurement observes the field strength value of the list frequency point by calling the
pre-edited or saved list.

5.4.1 Measurement configuration of the field strength

[Configuration List]: It contains two settings: antenna list and standard file.

a)  Antenna list:

Select the field strength units, manually insert and delete the edit points, and configure the
frequency point of the edit point and the antenna factor of the frequency point.

b} standard file:

You can import the made antenna factor file under the target path, and display the

antenna list information in the file.

[Unit Type]: Set the type of the field strength unit.

[Standard file]: Import the antenna factor file.

[Field strength configuration]: contains the total configuration menu of the above
measurement configuration.

=]
I
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5.4.2 Measurement steps

Step 1. Connect the omnidirectional antenna to the RF input port of the RMT series
spectrometer, as shown in Figure 5.10:

N-2Mi High freqpency csable

h
EF Out

GES.

#—— Device under test

10 Fig 5 The omnidirectional antenna connection of the monitoring receiver
Step 2: Select the field strength measurement:
#  Press [Mode] and select the test mode as [Spectrum].

# Press [Measurement], select [field strength] test function, and the interface

displays as shown in Figure 51:.1

Channel Power Frequency Smeep

Field Strength Zero Span

Audio Anabysis

Channel Scan Phase Molse Harmanic Distortian

Spurlous Differential Spectrum

Signal Strength

Figure 5.11 Select the measurement interface diagram

Step 3 Set the center frequency and reference level of the RMT series spectrometer:
- Set the center frequency by [frequency] and [center frequency].

#  Press [level setting] and [reference level] and set the reference level.

Step 4 Set the RMT series spectrometer marking point:

# Press [mark], add marks and set the frequency of mark points (up to 6 mark
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points).
Step 5. Field strength measurement configuration:

» Manually input the antenna factor of the marked point in [measurement
configuration] and [antenna list], or select [standard file] to import the antenna

factor standard file.

Step 6. Observe the test results: the field strength measurement results are shown in Figure

5.12:
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Figure 3.12 Measurement result diagram

5.5 Neighbor—channel |eakage inhibition ratio

The adjacent channel leakage suppression ratio is the ratio of the transmitting power of a
channel and the radiation power that falls to the adjacent channel. It is usuallv expressed by the
ratio of the power within the bandwidth to the total power of the channel specified at different
frequency bias of the adjacent channel The magnitude of the adjacent channel power depends
mainly on the expansion of the tuned sideband and the noise of the transmitter.

In this section, the modulation signal with the transmission center frequency of 1GHz, power
of-10 dBm and frequency width of 20 MHz is used as the input signal of the RMT series
spectrometer to measure the adjacent channel leakage suppression ratio (ACLR) index for the
broadband signal.
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5.5.1 Measurement configuration of the leakage suppression ratio of the adjacent

channel

[ACLR standard]: Set the template bandwidth of the signal.

[ACLR configuration]: Contains the commeon configuration and the channel settings.

a) [General configuration]: used to select the setting signal template, number of
transmission channels, number of adjacent channels.

b) [Channel setting]l: used to manually configure the bandwidth of the channel and

adjacent channels.

5.5.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.13. It is recommended to connect the
reference signal for optimizing the test index. Referring to section 3.22.

Figure 513, Schematic diagram of the tested equipment and RMT series spectrometer
Step 2. Select the adjacent channel leakage suppression ratio measurement:
#  Press [Mode] and select the test mode as [Spectrum].
» Press [measurement], select [adjacent channel leakage suppression ratio] test

function, the interface display as shown in Figure 5.14:

Channel Power Frequency Sweep

Field Strength Lero Span

Audio Analysis

Channel Scan Phase Moise Harmonic Distortion

Power Sensor Spurious Differential Spectrum

Signal Strength

Figure 5.14 Select the measurement interface diagram

Step 3 Set the center frequency and reference level of the RMT series spectrometer:

- Set the center frequency by [frequency] and [center frequency].

=7
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#  Press [level setting] and [reference level] and set the reference level.

Step 4. Observation results:

#  Select EUTEA /LET 20M. Observation test results are shown in Figure 5.15:
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15Figure 5 measurement result Fig

5.6, with a zero—frequency width

The time domain of the signal can be observed through the zero frequency width mode, when
the horizontal axis scale becomes time.

In this section, the device under test generates a 20 MHz bandwidth TDD signal as an input
signal for the RMT series spectrometer to measure the zero frequency width indicator. Before use,
it 15 recommended that the synchronous output (10 MHz) reference signal provided by the
measured device is connected to the svnchronous input of the RMT series spectrometer (10 MHz
reference). The specific measurement steps are described as follows:

Step 1. Connect the signal output port of the device under test to the RF input port of the
RMT series spectrometer, as shown in Figure 3.16. It is recommended to connect the

reference signal for optimizing the test index. Referring to section 3.2.2.
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Figure 5.16 Schematic diagram of the tested equipment and RMT series spectrometer

Step 2: Select the zero-frequency width measurement:

#  Press [Mode] and select the test mode as [Spectrum].
"

interface displays as shown in Figure 5.17:

Channel Power Frequency Sweep
Field Strangth Zero Span
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Power Sensor Spurious
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17Figure 5 Select the measurement interface diagram

Select the [zero frequency width] test function by [measurement], and the

Step 3. Set the center frequency and reference level of the EMT series spectrometer:

"
Press [level setting] and [reference level] and set the reference level.

P

Step 4. Observation, as shown in Figure 5.18:

Press [frequency] and [center frequency] to set the reference center frequency.
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Figure 518 Measurement results

5.7, and the signal-to—noise ratio

SNE. (CNE) 1s the ratio of measured carrier power to noise power, and is the standard
measurement scale to mark the relationship between carrier and carrier noise. High SNE provides
better network acceptance rate, better network communication quality, and better network
reliability rate.

In this section, the modulation signal i1s 1GHz, power of-10 dBm and frequency width of 10
MHz.

5.7.1 Measurement configuration of signal to noise ratio

MoR off / on]: switch of SNR measurement item.
Carrier bandwidth]: Set the carrier bandwidth.
Moise bandwidth]: Set the noise bandwidth.
Frequency offset]: Set the frequency offset.

[ T s T s T e |

[NoR configuration]: contains the total configuration menu of the above measurement
configuration.

5.7.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.19. It 1s recommended to connect the
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reference signal for optimizing the test index. Referring to section 3.2.2.
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19Figure 5 Schematic diagram of the tested equipment and FMT series spectrometer

. Step 2 Select [Signal to noise ratio] test function by [measurement], and the interface
displays as shown in Figure 5. 20:

Channel Power Frequency Sweep
Field Strength Zero Span
C/N SEM Audio Analysis

Channel Scan Phase Moise Harmonic Distortion

Power Sensor Spurious Differential Spectrum

Signal Strength

Figure 5 20 shows the interface

Step 3. Set the center frequency, frequency width, reference level, trajectory of EMT series
spectrometer:

- Set the center frequency by [frequency] and [center frequency].
#  Press [width] and [width manual] to set the bandwidth.
- Press [level setting] and [reference level] and set the reference level.

#  Press [Track] and set the mode of track 1 as: average.

Step 4. Observe the test results:

~» According to [measurement configuration] and [noise ratio configuration], select

the noise ratio and set the appropriate carrier bandwidth, noise bandwidth and
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frequency offset. The results are shown in Figure 5.21:
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5.8 Spectral emission template

The spectrum emission template function is to call the limit line as a template to measure
whether the signal power is passed through the template limit, the template parameter 15 a limit
line, assigned by calling the limit line value. The template can move to the left and right up and
down according to the center frequency and the reference power.

In this section, the measured device generates an LTE signal with a central frequency point of
1GHz and a bandwidth of 20 MHz as the input signal of the EMT series spectrometer to measure
the spectral emission template for analvzing the broadband signal.

5.8.1 Measurement configuration of the spectral emission template

[Configuration List]: It includes three submenus: scan list, reference range and standard file.

a)  Scan list:

Use to manually configure template shapes, manually add and remove template bands, and
edit.

b) reference ranges:

Include power reference type and channel power setting, power reference type includes
channel power and peak power; channel power setfing can set transmission bandwidth, RRC filter
switch and filter factor.

c) standard file:

Read the spectral emission template of the standard template signal, including the common

62
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3G and 4G template files.
[Reference range]: Ditto
[Standard Document]: Ditto
[SEM Configuration]: The same configuration list as above.

5.8.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the EF input port of RMT

H-ZMh High frequency cable
€«

EF ot

GPS

1P]:hwice under test

.22 Figure 5 Schematic diagram of the tested equipment and RMT series spectrometer

Step 2. Press [mode] and select the test mode as [spectrum].

- Press [Measurement] to select the [Spectrum emission Template] test function,
and the interface displays as shown in Figure 5.23.
= Set the center frequency by [frequency] and [center frequency].

#  Press [level setting] and [reference level] and set the reference level.
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Figure 5 23 Select the measurement interface diagram

Step 3. Measurement of the spectral emission template:

-~

Call the spectrum emission template by [measurement configuration] and

[standard file]: BW _ 20 0 MHz xml

Step 4. Observe the test results:

# The test results are shown in Figure 3.24, the red line represents the standard
spectrum template line, and the green line indicates the actual test spectrum.

According to the difference, the spectrum template result is determined to be Pass

or Fair.
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5.9 Audio analysis

Audio analysis function can be used for radio monitoring, when the sound is poor, vou can
adjust the reference level to improve the sound effect, play through the headset.

This section takes the audio analysis of broadcast signal as an example, introduces the use
method of the audio analysis and measurement function of RMT series spectrometer, and conducts
the audio analysis and measurement of signals.

3.9.1 Measurement configuration for the audio analysis

[Mode]: It is used for selecting FM / AM.
[Sound]: For setting the volume size.

5.9.2 Measurement steps

Step 1. Connect the EF input port of the RMT series spectrometer to the ommnidirectional
antenna, as shown in Figure 3.23;

I
=]
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.25 Figure 5 Schematic diagram of the audio analvsis and measurement connection
. Step 2 Press [Mode] and select the test mode as [Spectrum].
» Select [Audio Analysis] test function by [Measurement], and the interface

displays as shown in Figure 5.26:

Channel Power Frequency Sweep
Fimld Strength Zero Span
Audio Analysis

Channel Scan Fhase Noise Harmonic Distortion

Power Sensor Spurious Differential Spectrum

Signal Strength

Figure 5.26 Select the measurement interface diagram

Step 3. Select mode [FM)] by [measurement configuration], set center frequency 90.8MHz by
[frequency] and [center frequency], and can hear local broadcast signal. The test

results are shown in Figure 5.27:
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Figure 5 27 Measurement result Fig

5.10, and the channel scan

Channel scanning is used to achieve signal power measurements of multiple channels or
frequencies. In this section, an omnidirectional antenna is used, as an input signal for the RMT
series spectrometer, to measure the channel scan.

5.10.1 Measurement configuration of the channel scan

[Channel scanning configuration]: Select the signal standards, including GSM and UMTS
signals, and configure the starting channel, channel bandwidth, channel step, channel number
and other parameters.

[Frequency scanning configuration]: Set the starting frequency, frequency step, bandwidth,
and number of channels.

[List scanning configuration]: Set the frequency and channel bandwidth of list scanning to
realize the continuous scanning measurement of multiple frequency bands.

5.10.2 Measurement steps

Step 1. Comnect the EF mput port of the RMT series spectrometer to the ommidirectional
antenna, as shown in Figure 5.28:

I
=



3 Spectrum mode
3.10, and the channel scan

2 Figure 58. Schematic diagram of the channel scan connection

. Step 2 Press [Mode] and select the measurement mode as [Spectrum].

»  Select [Channel Scan] test function by [Measurement], and the interface displays

as shown in Figure 5.29:

Channel Power Frequency Sweep
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CIiN SEM Audio Analysis
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Power Sensor Spurious Differential Spectrum

Signal Strength

2 Figure Figure 59 Select the measurement interface diagram

Step 4. Press [Measurement Configuration] and [Channel Scan Configuration] to select the
channel standard.

Step 3. Set the parameters of starting frequency, frequency step, bandwidth and channel

number according to [measurement configuration] and [frequency scanning
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configuration]. The interface is displayed as shown in Figure 5. 30:
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Figure 5 30 Measurement results

5.11, and the phase noise

The oscillator of the RMT series spectrometer converts the input signals of different
frequencies to the middle frequency, and the phase noise represents the phase
The relative value of noise power and carrier power in the equivalent noise bandwidth of a
carrier is commonly expressed in dBec / Hz.
Taking the phase noise of the single signal as an example, introduce the use of the phase
noise measurement function of RMT series spectrometer, and measure the phase noise of the

signal.

5.11.1 Measurement configuration of the phase noise

[Single point noise / multipoint noise]: used to select single point noise and multipoint noise
mode.

5.11.2 Measurement steps

In this section, the single-tone signal with the center frequency of 1GHz and the power
of-30 dBm 1s used as the mput signal of the EMT series spectrometer to measure the phase noise
index of the analysis signal. The following steps can be taken:

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.31. It is recommended to connect the
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reference signal for optimizing the test index. Referring to section 3.2.2.
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.31 Figure 5 Schematic diagram of the tested equipment and RMT series spectrometer

Step 2. Press [mode] and select the test mode as [spectnum].

Step 3. Press [Measurement] to select [Phase Noise], and the interface displays as shown in
Figure 5 32:
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Figure 532 Select the measurement interface diagram
Step 4. Set the frequency, bandwidth and reference level of the EMT series spectrometer:
#  Press [frequency] and [center frequency], and set the center frequency to 1GHz.
#  Press [level setting] and [reference level], and set the reference level to-10

dBm.

#  Press [bandwidth] and [bandwidth manual] and set the bandwidth to 3 MHz.

Step 3. Measure the phase noise:

#  Press [mark search] and [peak] and set M1 to the maximum peak.

»  Press [mark], [mark 2], [mark tvpe], set D2 as difference mode.
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#  Press [Mark 2] to set the offset: 1 MHz.

. Step 6 Observation results: Phase noise test results are shown in Figure 5.33:
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Figure 533 Measurement result Fig

5.12, and the harmonic distortion

Set the base wave frequency and set the harmonic times. After the EMT series spectrometer
measures the base wave according to the current parameters, measure the harmonics for each
effective range table and set the center frequency as the frequency of the range table.

This section measures the harmonic distortion of the single tone signal, and introduces the
use of the harmonic distortion measurement function of RMT series spectrometer to measure the
harmonic distortion of the signal.

3.12.1 Harmonic distortion measurement configuration

[Basic frequency]: Set the base wave frequency point.
[Mumber of harmonics]: Set the number of harmoniecs.

[Harmonic configuration]: General configuration menu containing the above measurement
configuration.

5.12.2 Measurement steps

In this section, the tested device is used to generate the input signal of the RMT series
spectrometer to measure the harmonic distortion index of the analvtical signal.
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Step 1. Connect the signal output port of the device under test to the RF input port of the

FMT series spectrometer, as shown in Figure 5.34. It is recommended to connect the
reference signal for optimizing the test index Referring to section 3.22.
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.34 Figure 5 Schematic diagram of the tested equipment and EMT series spectrometer
Step 2. Press [mode] and select the measurement mode as [spectrum].

Step 3. Press [measurement] to select [harmonic distortion], the interface display as shown in
Figure 5.35:
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Figure 535 Select the measurement interface diagram

Step 4. Set the basic frequency by [measurement configuration] and [basic frequency], and
set the number of harmonics measured to 3. The observation results are shown in
Figure 5 36:
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Figure 536 Measurement result Fig

5.13 Power sensor

The RMT series spectrometer connects the power sensor through the USB interface, which
can read and display the measurement value of the power sensor.

5.13.1 Measurement configuration of the power sensor

[Power sensor on [/ off]: the switch of the power sensor function.
[Parameter configuration]: Select the device name of the power sensor.

5.13.2 Measurement steps

To better measure the power sensor function, several steps can be taken:

Step 1. Connect the USB interface of the power sensor to the USB interface of the upper
panel of the RMT series spectrometer as shown in Fig. 5.37. Section 3.2.

-
L3
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37 Figure 5 Schematic diagram of the connection between the power sensor and the BMT series
spectrometer

Step 2., press [mode], select the measurement mode as [Spectrum].

#  Press [measurement] and [power sensor], the interface is displayed as shown in

Figure 5.38:
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Figure 538 Select the measurement interface diagram

Step 3. Press [Measurement Configuration], select [power sensor] to open, press [Parameter
Configuration], and select "Cevear-8723X" to display the measured wvalue of the
[OWer SEnsor.

. Step 4 Observation results: The measurement results are shown in Figure 5 .39:
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5.14 Strious dispersion

The stray function is mainly used to measure the parasitism, harmonics and intermodulation
of signals. In practice, the strav emission should be guaranteed at a low power level, preferably
close to the background noise, so as not to cause interference to the communication in other
frequency bands.

In this section, the method of EMT spectrometer.

53.14.1 Measurement configuration of measurement configuration

[Scope]: Up to 10 frequency bands can be set according to the test stray frequency band.

[Start]: Set the starting frequency of the current test frequency band.

[Deadline]: Set the cut-off frequency for the current test band.

[Start limit]: Set the start threshold power for the current test band.

[Peak limit]: Set the termination threshold power for the current test band.

[Attenuation]: Set the attenuator value.

[Miscellaneous configuration]: including the above measurement configiration and the total
configuration menu of RBEW and VBEW, the cvclic measurement stray configuration can be set.

5.14.2 Measurement steps

In order to better observe the impurity of signals, several steps can be talken:

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 5.40. It is recommended to connect the

=
=]
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reference signal for optimizing the test index. Referring to section 3.2.2.
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A0 Figure 5 Schematic diagram of the tested equipment and RMT series spectrometer

Step 2. Press [mode] and select the test mode as [spectnum].

# Bv [measurement] and [stray], the interface 1s displaved as shown in Figure 5.41:
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Figure 5. 41 Select the measurement interface diagram

Step 3. Set the range, start frequency, termination frequency, start limit, peak limit,
attenuation, RBW, VBW according to [measurement configuration] and [strav
configuration). Press [range], set stray range, other parameters are default value, then
select loop.

. Step 4 Observe the test results as shown in Figure 5. 42, You can see the peak power and the
corresponding  frequency points in the 100kHz-150kHz, 130kHz-30MHz,
30MHz~1GH, 1GHz~6.3GHz frequency band.
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Figure 5 42 Measurement result Fig

5.15, and the differential freguency spectrum

Differential frequency spectrum is calculated by saving a set of frequency spectrum frace
map as a template and working with the trace data of the current frequency spectrum to obtain
the differential frequency spectrum map, which is used to eliminate the influence of background
noise on the signal and record the change of frequency spectrum.

This section introduces the use method of the differential frequency spectrum
measurement function of RMT series spectrometers to conduct the differential frequency
spectrum measurement of signals.

5.15.1 Measurement configuration of the differential frequency spectrum

[Refresh template]: control the template refresh switch, save the current spectrum trace
data as a template after opening it, and do the differential frequency spectrum after closing it.

[Threshold]: Itis used to set the display range of the differential frequency spectrum.

[Configuration]: General configuration menu  containing the above measurement
configuration.

5.15.2 Measurement steps

Step 1. Connect the omnidirectional antenna to the RMT Series Specmeter RF input port, as
shown in Figure 5.43:
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43 Fig. 5 The omnidirectional antenna connection of the monitoring receiver

Step 2., press [mode], select the measurement mode as [Spectrum].

# Press [measure] and select [differential frequency spectrum], as shown in Figure
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Figure 5 44 Select the measurement interface diagram

Step 3. Set the center frequency., bandwidth and reference level of the RMT series

spectrometer:

~

-~

Set the center frequency by [frequency] and [center frequency].
Press [width] and [width manual] to set the bandwidth.

Press [level setting] and [reference level] and set the reference level.
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Step 4. Measure the differential frequency spectrum:

#  Press [Refresh Template] on to save the current spectrum track.

#  Press [Refresh template] off to obtain the difference frequency spectrum.

Step 5. Test results are shown in Figure 5. 45:
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5.16, and the signal intensity

Signal intensity 1s the power value of the mark point is represented by the instrument panel
and sound. Taking measuring the signal intensity of monotone signal as an example, we introduce

the use method of EMT series spectrometer for signal intensity measurement.

3.16.1 Measurement configuration of the signal intensity

[Sound]: Twn on the sound switch under the measurement configuration, indicating the
change of the signal intensity of the marked frequency point.

5.16.2 Measurement steps

Step 1. Connect the signal output port of the device under test to the RF mmput port of REMT
series spectrometer as shown in Figure 5.46. refer to section 3.2.2.
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A Figure 56 Schematic diagram of the tested equipment and RMT series spectrometer

Step 2., press [mode], select the measurement mode as [Spectrum].

# Press [measure] and select [signal strength]. and the interface is displayed as

shown in Figure 57..4
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Step 3 Set the center frequency, bandwidth, and reference level of the RMT series
spectrometer:

- Set the center frequency by [frequency] and [center frequency].
- Set the bandwidth by pressing [bandwidth] and [bandwidth manual].
»  Setthe reference level by [level setting] and [reference level].

Step 4. Observation results:

#  Press [measurement configuration] and [sound], select open, and observe the test

results as shown in Figure 58: 4
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6 Real-time spectrum mode

The real-time spectrum measurement mode is the extension of the spectrum measurement
mode. The real-time spectrum measurement mode of the BEMT series spectrum instrument is
mainly to capture and analyze the transient signals and burst signals. This function can help users
to solve the measurement problems of various transient signals.

Afterglow map and waterfall map are the most important functions in the real-time spectrum
analysis mode. The three-dimensional map formed can allow users to easily observe according to
the frequency of collected statistics and display of special measurements, which is a display
interface with large information.

# 0.1 Afterglow map Measures the. ... ..ooooooooomoeeeeeeeeeeeeee e 12

» 6.2 Waterfall diagram for measuring. ..o 1

6.1 Afterlight map measurement

The afterglow diagram shows the probability of a certain spectrum at a fixed time. In the
spectrum display region, the horizontal axis represents the frequency, the vertical axis represents
the amplitude, the color represents the probability of signal occurrence, red represents the
spectrum occurrence probability of 100%, blue represents the probability of 0, the color gradient
from red to blue decreases according to the graph probability level. View the 3 D information in
the image. Through real-time spectrum mode afterglow diagram, can be the frequency and
amplitude of corresponding position density to demonstrate, color expression of the probability of
the signal, we can through the difference of color, it 15 easy to see hidden from the afterglow
diagram in strong signal under the weak signal, can be more intuitive and specific display signal
change trend and frequency, monotone signal afterglow diagram as shown in figure 6.1:

Figure 6.1 The afterglow diagram shows it
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6.1.1 Measurement configuration of the afterglow diagram

Afterglow off / on: control the switch of the afterglow diagram.
Upper probability limit: upper probability limit percentage sefting.
Lower limit of probability: lower limit of probability percentage set.
Probability upper and lower probability configuration: contains a list of upper and lower
probability percentage configurations.

6.1.2 Measurement steps

To better observe the afterglow map of the signals, the following steps can be taken:

Step 1. Use the measured equipment to generate 20 MHz broadband signal at 1GHz
frequency point as the nput signal of RMT series spectrometer to measure the
afterglow map function. As shown in Figure Figure 6.2:
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2Figure & Schematic connection of the tested equipment with RMT series spectrometer

Step 2 Select the test mode of the BMT series spectrometer as the afterglow diagram:
= Press the [mode], [real-time spectrum].

» According to [measurement], [afterglow diagram)].

Step 3 Set the center frequency, bandwidth, and reference level of the RMT series
spactrometer:

#  Press [frequency], [center frequency] to set the frequency.
#  Press [level setting] and [reference level] to set the reference level.

#  Press the [bandwidih] and [bandwidth manual] to set the bandwidth.

. Step 4. Observation results:

# The observed real-time spectrum afterglow map is shown in Figure 6 3:
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3Figure 6 The afterglow diagram shows the results

6.2 Waterfal |l map measurement

The waterfall diagram shows the results of all spectrum over time and seamlessly displavs the
spectnum in real time. The horizontal axis represents the frequency, the vertical axis represents the
time, the color represents the amplitude, the waterfall chart rolls up continuously, and the latest
spectrum data 1s always displayed at the bottom of the waterfall map.

6.2.1 Measurement configuration of the waterfall diagram

Waterfall map: the switch of the waterfall map function.
Save the waterfall map: save the currently measured waterfall map.
Read the waterfall map: Read the waterfall map stored in the specified directory.

6.2.2 Measurement steps

To better observe the waterfall map of the signal, several steps can be taken:

Step 1. Connect the signal output port of the device under test to the RF input port of the
FMT series spectrometer, as shown in Figure 6.4:
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AFigure 6 Schematic connection of the tested equipment with BMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the waterfall diagram:

- Press the [mode], [real-time spectrum].

#  Press the [measurement], [waterfall diagram].

Step 3 Set the center frequency, bandwidth, and reference level of the RMT series
spactrometer:

P Press [frequency], [center frequency] to set the frequency.
#  Press [level setting] and [reference level] to set the reference level.

#  Press the [bandwidih] and [bandwidth manual] to set the bandwidth.

. Step 4 Observation results: Real-time spectrum waterfall map is shown in Figure 6.5:

> = == ——

.3Figure 6 The Waterfall diagram shows the results
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7 Interference mode

The interference mode of RMT series spectrometer can be used for troubleshooting test of
interference signals. The interference mode includes afterglow map measurement, signal intensity
measurement, waterfall map measurement, outdoor map measurement, R55] measurement, indoor
map measurement, time gate measurement, 3G interference measurement, signal ID measurement,

4G nterference measurement, etc.

# 7.1 The afterglow plof MBASUIBE. .. ..ooomooeeiee et 76
» 7.2 The signal intensity wasmeasured iInthe. ..o 18
= 7.3 Waterfall plot for_ ... e e B0
F# 74 Outdoor map measurement OF. . oooooooooeeoeeeoeeee e 82
7.5 The REST measures the. oo e &4
» 7.6 Indoor map measurement of e 83
# 7.7 Time gates to measure the. .. ......ooooooooooeieeoie e BT
» 785G interference wasmeasured inthe. oo . B9
# 79 5ignallDmeasures the ... 9]
# 710 4G Interference mMeasuremen . ... e e 33

7.1 Afterlight map measurement

The afterglow diagram shows the probability of a spectrum at a fixed time. In the spectrum
display region, the horizontal axis represents the frequency, the wvertical axis represents the
amplitude, the color represents the probability of signal occurrence, red represents the spectrum
occurrence probability of 100%, blue represents the probability of 0, the color gradient from red to
blue decreases according to the graph probability level After opening the parameter setting of the
measurement configuration of the afterglow chart, you can quickly select different public network
frequency bands and measure the signal afterglow diagram of this frequency band.

7.1.1 Afterglow map measurement configuration

[afterglow on [ off]: open the switch of afterglow diagram.

[Parameter setting]: It is used to quickly select the mode and frequency band of the signal to
be measured.

[Upper limit of probability]: Set red represents the probability of signal occurrence, for
example, set to 530%, when the probability of signal occurrence reaches 508, display as red.

[Lower limit of probability]: Set the blue color represents the probability of signal
DCCUFFENCE.

[Probability upper and lower limit configuration]: including upper and lower limit settings.

7.1.2, afterglow map measurement

The main operation steps of the afterglow chart measurement are as follows:
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Step 1. Comnect the handheld DF antenna to the RF input port of the EMT series
spectrometer, as shown in Figure 7.1:

Figure 7.1 Schematic connection of hand-held DF antenna with BEMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:

#  Press the [mode], [interference].
Step 3. Select the measurement item of the interference mode as the afterglow:

» According to [measurement], [afterglow].
Step 4 Quickly select the pending signal mode and frequency band:
» Press [Measurement Configuration] and [Parameter Settings] to open the
parameter setting menu.

# Press [FDC] and select mobile FDD: FDD 1800M Down in the parameter setting

interface, as shown in Figure 7.2:

7.2, parameter setting interface of afterglow diagram

Step 5. Observe the interference pattern, and the afterglow diagram is shown in Figure 7.3:
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3Figure 7 The afterglow diagram shows the results

7.2 Signal intensity measurement

RMT series spectrometer with handheld direction finding antenna can measure the strength
of signals in different directions.

7.2.1 Signal intensity measurement configuration

[MMeasurement state stop [ start]: Turn on the switch of signal intensity measurement and
mark the longitude and longitude of the current position in the map.

[Femove the current tag]: Delete the current tag.

[Delete all tags]: Delete all tags.

7.2 2 Signal intensitv measurement

The main operating steps forthe signal intensity measurement are as follows:

Connect the handheld direction finding antenna to the RF input port of the RMT series
spectrometer and connect the GPS antenna. Select the 3G public network signal with the center
frequency of 3.30976GHz and test after successful GPS synchronization. The specific steps are
described as follows:

Step 1. Comnect the handheld DF antemna to the RF input port of the EMT series

spectrometer, as shown in Figure 7.4:
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Figure 7.4 Schematic diagram of handheld DF antenna and BMT series spectrometer

Step 2 Select the RMT series spectrometer test mode as the interference mode:

#  Press the [mode], [interference].

Step 3 Select the interference mode as signal intensity:

» According to [measurement] and [signal intensity].

Step 4. Set the center frequency and reference level of the EMT series spectrometer:
#  Press [frequency] and [center frequency], set the frequency to 3.50976GH=.
#  Press [level setting] and [reference level], and set the reference level to-30 dBm.

Step 5 Select the measurement state as the start:

~

Press [measurement configuration], [measurement state], select [start], Marker]

appears in the upper right corner of the map.

- Select [stop]. move a distance to select [start], Marker? appears in the upper

right corner of the map.

- Select [stop], move a distance to select [start], Marker3 appears in the upper

right corner of the map.

# Select [stop], and the three-point positioning algorithm will automatically locate

the signal source location to the current signal, and mark it in the map.

. Step 6. Observation results:

# The measurements of the signal intensity of the observed interference pattern are

shown in Figure 7.3:

Figure 7.5 Signal intensity measurement shows the results

o0
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7.3 Waterfall map measurement

Waterfall diagram using frequency, amplitude, time 3 dimensional display, can intuitively
observe periodic, transient signal and intermittent signal. In the waterfall diagram, different colors
reflect the signal amplitude. After opening the parameter setting of the measurement configuration
of the waterfall map, yvou can quickly select different public network frequency bands and measure
the signal waterfall chart under this frequency band.

7.3.1 Measurement configuration of the waterfall map

[Parameter setting]: It is used to quickly select the type and frequency band of the signal to
be tested.

[Field strength umit]: There are two units of dBm and dBuV / m.

[Save the map]: Save the signal waterfall data for a period of time to the specified path.

[Fead the waterfall map]: Fead the saved waterfall map signal under the specified path.

7.3.2, and the measurement of the waterfall map

The main operation steps of the waterfall map measurement are as follows:

Step 1. Connect the handheld DF antenna to the RF input port of the BMT series
spectrometer, as shown in Figure 7.6:

Figure 7.6 Connecting diagram of handheld DF antenna and EMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:
#  Press the [mode], [interference].

Step 3 Select the waterfall pattern:
#  Press the [measurement], [waterfall diagram].

Step 4 Quickly select the pending signal mode and frequency band:

# Press [Measurement Configuration] and [Parameter Settings] to open the
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parameter setting menu.
# Press [FDC] and select mobile FDD: FDD 18000 Down in the parameter setting

interface, as shown in Figure 7.7:

Figure 7.7 Parameter settings of the waterfall diagram

Step 5. Observe the interference pattern waterfall diagram is shown in Figure 7.8:
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Figure 7.8 The waterfall diagram shows the results

7.4 Qutdoor map measurement

The outdoor map can be used for RS5] test and ACLE test, and the test results can be marked
on the map in real time according to the time or distance to form the track information.

7.4.1 Measurement configuration of the outdoor map

[Measurement state stop / Start]: Open the switch of the measurement state and locate to the
current position.
[Track mode]: including equal time configuration and equal distance configuration.
a)  Wait for time configuration:
Marlk the map at the set time intervals.
b)  Equal distance configuration:
Click on the map at the set distance interval.
[Measurement item]: Select the measurement item 15 RSSI or ACLE.
[Track save]: Save the track information after clicking.
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[Track callback]: the saved track information callback.

[ACLE configuration]: The measurement item can be set for ACLR, set the standard signal
template or manually configure the bandwidth and interval of the main channel and adjacent
signal.

[Clear all marks]: Clear all mark points on the map.

7.4.2 Outdoor map measurement

The main operation steps of the outdoor map measurement are as follows:

Step 1. Connect the handheld DF antenna to the RMT spectrum RF input port, connect the
GPS antenna and test as shown in Figure 7.9:

Figure 7.9 Schematic diagram of handheld DF antenna and BMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:
#  Press the [mode], [interference].

Step 3 Select the interference mode as the outdoor map:
# According to [measurement], [outdoor map].

Step 4 Set the center frequency and reference level of the RMT series spectrometer:

- Press [frequency] and [center frequency], set the frequency to 3.30976GHz.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.

Step 5. Outdoor map measurement:

»  Press [measurement configuration), [measurement item) to select RSS1
#  Press [Measurement Configuration] and [Measurement State], select Start and

measure along the predetermined measurement track.

. Step 6. Observation results:
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# The signal intensity of the observed interference pattern is shown in Figure 7.10:

Figure 7.10 The outdoor map measurement shows the results

7.5 RSS| measurements

The RSS5] measurements are mainly used to measure the intensity changes of a
point-frequency signal over a period of time.

In this section, the Chinese Unicom 3G public network signal, with the center frequency of
3.50976GHz, 15 selected as the input signal of the EMT series spectrometer to measure and
analyze the R551 index. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the BEMT series spectrometer RF input port for
the test connection as shown in Figure 7.11:

Figure 7.11 Connecting diagram of handheld DF antenna and RMT series spectrometer

Step 2 Select the test mode as the interference mode:

#  Press the [mode], [interference].
Step 3 Select the RSSI display in interference mode:
» According to [Measurement], [RS55]].
Step 4 Set the center frequency and reference level of the RMT series spectrometer:

#  Press [frequency] and [center frequency], set the frequency to 3.50976GH=.

#  Press [level setting] and [reference level], and set the reference level to-20 dBm.

Step 3. Observe the K551 measurement display results in interference mode as shown in
Figure 7.12:
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Figure 7.12 The R551 measurements show the results

7.6 Indoor map measurement

Indoor map options can do RSSI test and ACLE test. Since the GPS signal cannot be
recelved indoors, users need to manually move the location and mark the test results on the map.
The test results marked on the map can be saved to the instrument and available
Call to view later.

7.6.1 Measurement configuration of the indoor map

[Measurement state stop / start]: Control the switch of the measurement state.

[MMeasurement item]: Select the measurement item is RSSI or ACLE.

[Track save]: Save the track information after clicking.

[Track callback]: the saved track information callback.

[ACLE configuration]: The measurement item can be set for ACLR, set the standard signal
template or manually configure the bandwidth and interval of the main channel and adjacent
signal.

[Clear all marks]: Clear the mark points on the map.

7.6.2 Indoor map measurement

The main operation steps of indoor map measurement are as follows:

Step 1. Connect the handheld DF antenna to the RF input port of the BMT series
spectrometer, as shown in Figure 7.13:
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Figure 7.13 Schematic diagram of handheld DF antenna and REMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:

#  Press the [mode], [interference].

Step 3 Select the interference mode as the indoor map:

» According to [measurement], [indoor map].

Step 4. Set the center frequency and reference level of the EMT series spectrometer:

#  Press [frequency] and [center frequency], set the frequency to 3.50976GH=.

#  Press [level setting] and [reference level], and set the reference level to-20 dBm.

Step 3. Indoor map test:

#  Press [measurement configuration], [measurement item] to select RSSI

»  Press [measurement configuration] and [indoor map load] to load the indoor

map.

# Press [Measurement Configuration] and [Measurement State], select Start, click the
current position on the map, and the signal intensity of the position will be
completed. Go to other locations on the map, click on the current location on the
map, complete the signal intensity of the room, repeat the operation, until the

indoor map measurement is completed.

Step 6. Observe the measurement results of the indoor map as shown in Figure 7.14:
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Figure 7.14 The indoor map measurement shows the results

7.7 Time—gate measurement

The time gate function enables spectrum analysis of pulse RF signal, time division multiple
access signal, intermittent signal, etc. The user can define the time window to perform the
measurement. The time gate allows to measure the signal within a specified time period and
eliminate or shield the interference signal.

7.7.1 Measurement configuration of the time gate

[Gating close Y open]: gating switch, the time door window will refresh after opening.

[Frequency domain close \, open]: frequency domain switch, open the time door _ frequency
domain sub-window will refresh.

[Slot]: Select the location of the target time slot.

[Start time]: Set the start time of the time gate.

[Time Length]: Set the time length of the time gate

[Delay]: Set the delay of the time domain signal.

[Level limit]: Set the level limit.

[Gating configuration]: The total configuration list of time slot, start time, time interval,
sampling rate, level limit, delay, and refresh times in the period.

[Time domain setting]: Select GPS synchronization to quickly select different public network
frequency bands.
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7.7.2, Time-door measurement

To better chserve the measurement time gate, several steps can be taken:

Step 1. Connect the handheld direction finding antenna to the EF input port of EMT series
spectrometer, comnect the GPS antenna, and test after successful GPS

synchronization, as shown in Figure 7.13:

Figure 7.15 Connecting diagram of handheld DF antenna and RMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:

#  Press the [mode], [interference].
Step 3 Select the time door in the interference analysis mode:
# According to the [measurement] and [time gate].
Step 4. Time-door measurement:

=  Select [Measurement Configuration], [Time domain Settings].
»  Select [mobile 5G], [frequency band 2565), and select [GPS synchronization].

As shown in Figure Figure 7.16:
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. Step 5 After selecting the time gate, the frequency spectrum corresponding to the special
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time slot 15 selected by default. Either the time gate can be dragged to other time slot

in the time domain to observe the frequency domain map under the time slot. The
test results are shown in Figure 7.17:
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Figure 7.17 Measurement result Fig
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7.8 5G interference measurement

5G interference measurement is mainly used to measure interference signals in the public
network frequency bands of telecom operators. You can select the downlink signal mode, external

interference mode, external signal mode, uplink signal mode and designated OFDM symbol mode.

7.8.1 3G interference measurement configuration

[5G Interference]: Used to quickly select the public network frequency band of telecom
operators. After determining the frequency band, there are four interference modes: downlink
signal mode, external interference mode, uplink signal mode and designated OFDM Symbol
mode.

a2)  Downlink signal mode: display the spectrum at the downlink time slot to measure the

interference of the downlink signal of 3G base station.

b)  External interference mode: display the spectrum of the downlink signal and uplink

signal switching to detect the interference signal outside the base station.

¢} uplink signal mode: displays the spectrum at the uplink time slot to measure the

interference of 3G uplink signal.

d) Specify the OFDM Symbol mode: you can directly specify the spectrum of any symbol

in the 280 OFDM Symbol.

7.8.2 3G drv, disturbance measurement

To better observe and measure 5G interference, the following steps can be taken:

Step 1. Connect the handheld direction finding antenna to the EF input port of EMT series
spectrometer, connect the GPS antenna, and test after successful GPS
synchronization, as shown in Figure 7.18:

Figure 718 Connection diagram of handheld DF antenna and RMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:

#  Press the [mode], [interference].
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Step 3 Select the 3G interference mode in the interference mode

» According to [measurement] and [5G interference].
Step 430 Interference Measurement:

#  Press the [measurement configuration], [5G interference].

- Select [mobile 5G], [frequency band 2565], and select [GPS]
synchronization.

» Select [External interference mode] and [bottom noise mode], as shown in

Figure 7.19:.

o) () ) ) (8 53 )

5G MR Call Spectrum Real Spectrum | Interference

Al el EEadEs Frew RI00R00 FHy

Figure 7.19 Base noise mode selection

Step 3. Observation results:

#  Press [track], [Track 2] to set the maximum hold.

#  Observation test results are shown in Figure 7.20:
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Figure 7.20 3G interference mode measurements

7.9 Signal ID measurement

The signal ID is used to measure the pattern type, center frequency, power and other
information of the public network signal within a frequency range.

7.9.1 Signal ID measurement configuration

[Single frequency]: After the frequency point 1s set, display the power and signal mode of the
public network signal at the frequency point.

[Single channel table]: After setting the frequency point and frequency width, display the
power and signal mode of the public network signal in the frequency band.

[All signals): Set the powser and signal mode of the public network signal in the full

frequency band.

7.9.2 Signal ID measurement

Connect the handheld DF antenna to the RF input port of the EMT series spectrometer as
follows:

Step 1. Connect the handheld DF antenna to the RMT series spectrometer EF input port for

the test connection as shown in Figure 7.21:
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Figure 7.21 Schematic diagram of connecting the handheld DF antenna and the RMT series
spectrometer

Step 2 Select the test mode of the monitoring and receiving airport communication tester
as the jamming mode:

#  Press the [mode], [interference].
Step 3. Select the signal 1D mode in the interference mode:
»  Press [measurement] and [signal ID].

Step 4. Set the center frequency and reference level of the RMT series spectrometer:

#  Press [frequency] and [center frequency], and set the frequency to 1.8GHz.
#  Press [level setting] and [reference level], and set the reference level to-10
dBm.

#  Press [bandwidth] and [bandwidth manual] and set the bandwidth to 200 MHz.

Step 5: press [measurement configuration], [all signals].

Step 6. Signal 1D measurement result is shown in Figure 7.22. The signal distribution of the
public network within the 1. 7GHz~1 9GHz range can be seen.
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Figure 7.22 5ignal ID measurements

7.10 4G interference measurement

4G interfersnce is divided into TDD interference and FDD interference. Public network
frequency bands of different telecom operators can be quickly selected for interference signal
measurement.

7.10.1 4 GTDD interference

4 G TDD interference 1s to measure the interference signal for the mobile communication
system using TDD mode 4 G TDD interference can quickly select the 4 G TDD band of the
current public network, including F band, D3 band, D7 band, D8 band. E1 band, E2 band, E3 band,
A band. Used to locate the interference information near this frequency band. To better observe

and measure 4G interference, several steps can be taken:

Step 1. Connect the handheld direction finding antenna to the RF input port of EMT series

spectrometer, connect the GPS antenna, and measure after GPS synchronization
successfilly, as shown in Figure 7.23:

104
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Figure 7.23 Schematic diagram of handheld DF antenna and RMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:

#  Press the [mode], [interference].

Step 3 Select the 4G interference in the interference mode

» According to [measurement] and [4G interference].

Step 4. Select the 4 G TDD mode:

#  Press [measurement configuration], [4G interference], [4G TDD].

»  Select [F-band 1895] and [Channel Measurement Mode] for PDSCH downlink
service.

#  Select [GPS] synchronization, 4 GTDD interference selection interface is shown

in Figure 7.24:
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Figure 7.24 4 GTDD interference mode selection

. Step 5 Observe the 4 GTDD interference mode, and the test results are shown in Figure
7.25:
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Figure 7.25 4 GTDD interference mode results

7.10.2 4 GFDD interference

4 GFDD interference is interference signal measurement for mobile communication system
using FDD.

For FDD standard systems, vou can quickly select the FDD uplink and downlink frequency
bands of different telecom operators, query the interference situation in the full frequency domain
or specific OFDM Svmbol, find the interference signal, and achieve approximate search for

interference sources using direction finding antennas.

Step 1. Connect the handheld DF antenna to the RF input port of EMT series spectrometer,
connect the GPS antenna, and test after successful GPS synchronization, as shown in
Figure 7.26:

Figure 7.26 Connecting diagram of handheld DF antenna and RMT series spectrometer

Step 2 Select the test mode for the RMT series spectrometer as the interference mode:

#  Press the [mode], [interference].
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Step 3 Select the 4G interference in the interference mode

# According to [measurement] and [4G interference].

Step 4. Select the 4 GFDD mode, as shown in Figure 7.27:

# Press [measurement configuration], [4G interference] and [4G FDDY, select FDD
000 uplink in the mobile 4G area.

#  Press [full frequency domain], select the full frequency domain scan mode. ..

»  Select [GPS] synchronization, 4 GFDD interference selection interface is shown

in Figure 7.27:
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Figure 7.27 4 GFDD interference selection

Step 5. Observe the 4 GFDD interference mode, and the test results are shown in Figure 7.28:
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Figure 7.28 4 GFDD interference mode results
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8 The LTE cell pattern

FMT series spectrometer LTE cell mode is mainly used for demodulation and analysis of
LTE signals, including the following commonly used measurement modes: EVM [/ frequency /
error [ power measurement, signal intensity measurement, time domain error measurement,
outdoor map measurement, indoor map measurement, ID scan measurement, time domain power

measurement, etc.

» B8 1EVM/ frequency /error/ power measurement. ............oooeiiinianinnnnoo..... 38
» 8.2 Measurement of signal intensitv. ... 101
» 8.3 Time-domain error ismeaswred by the. . ............................................103
# 8.4 Outdoor map measurement of ... LD
F B53ID scan measuring . ... 10T
» B.6Indoormapmeasurement..._.................oooooooiiiiiiiiiiieiieeoon.... 109
# 8.7 Time-domain power measurement of................ooooveeieniaeeen... 111

8.1 EW / frequency / error / power measurement

The EVM [ frequency / error / power measurement function 1s used to test the EVM
frequency, error, power and other demodulation indexes of the standard template signal and the
public network LTE signal under the corresponding configuration.

8.1.1 EVM [ frequency / error / power measurement configuration

Signal description: including mode (TDD downlink, FDD downstream), carrier number
(1~5 can be set), test mode (select standard template configuration), phvsical laver setting, and
carrier configuration.

a)  Physical laver setting: including channel bandwidth (1.4 MHz, 3 MHz, 5 MHz, 10
MHz, 15 MHz, 20 MHz) and corresponding sampling rate and occupancy bandwidth,
loop prefix (normal and extended optional), FFT points and occupancy number
(corresponding channel bandwidth), channel, automatic detection switch (automatically
detected 1D, cell ID group (0~167 can be set), cell ID (0~303 can be set), and group ID
(0~2 can be set).

b)  Carrier configuration: center frequency, channel bandwidth.

MIMO / CA settings: including number of antennas (12,4 optional), number of ports,

anterma mumber (fixed to (), and reference antenna.

8.1.2 5tandard Template signal

In this section, use the equipment under test to generate an LTE signal set the center
frequency at 1GHz, power at-30 dBm, mode selection FDD downstream, template selection E-Th
1 1 10 MHz, and measure the LTE signal demodulation ability of EMT series spectrometer.
Specific steps are as follows:
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Step 1. Use the tested equipment to output an FDDE-TM 1 1 10 MHz LTE signal, set

the frequency to 1GHz and power to-30 dBm, and connect the output of the

measured equipment to the EMT series spectrometer RF input port by cable, as

shown in Figure 8.1. It is recommended to connect the reference signal for
optimizing the test index. Referring to section 3.2.2.

Figure 8.1 Schematic diagram of the tested equipment and RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:

#  Press [Reset], [Reset all].

Step 3. Select the test mode for the EMT series spectrometer:

#  Press the [mode], [LTE community].

Step 4. Set the center frequency and reference level of the EMT series spectrometer:

#  Press [frequency] and [center frequency], set the center frequency to 1GHz.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.
Step 5. Select the LTE signal test template:

»  Press [measurement configuration], [Signal Description].
# In the [Signal Description] property page, select the test template: E-TM 1 1

10 MHz, and the setting interface is shown in Figure 8 2:

H-SMAh High frequency cable
€

EF ot
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£ Device under test

Figure § 2 Parameter setting diagram

Step 6. Observation results:

# Double-click the [Result Summarv] sub-window to enlarge the window, as

shown in Figure 8.3:
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Figure 8 3 Test results for EVM / frequency / error / power measurement

8.1.3 Public network LTE signal

For the current LTE signal of public network telecom operators, set the corresponding

frequency point and reference time, and the RMT series spectrum analyzer can perform blind

interpretation of the signal.
Step 1. Connect the omnidirectional antenna to the RMT series spectrometer RF input port

and start measuring, connect as shown in Figure 8 4

Figure 8 4 Schematic diagram of the connection of the ommnidirectional antenna and the RMT
series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].
#  Press [mode] and select [LTE cell].
Step 3 Set the center frequency and reference level of the RMT series spectrometer:
Press [frequency] and [center > frequencv], set the center frequency to

-~

1.850GHz.

-~

Press [level setting] and [reference level], and set the reference level to-20 dBm.

Step 4. Observation results:
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+#  The observation test results are shown in Figure 8.5:
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Figure 8.5 LTE public network signal, test results

8.2 Signal intensity measurement

The signal strength function helps the tester to quickly locate the position of the LTE signal
source by measuring the coordination of the antenna and the electronic compass. Determine the
direction of the signal source when the current signal strength (blue arrow) and the maximum
signal strength (red arrow)) coincide.

8.2.1 Measurement configuration of the signal intensity

Measurement status: the measurement start and stop switch.
Cell selection: used to select the cell ID to be tested.

Delete the current tag: Deletethe current tag.
Delete all tags: Delete all tags.

8.2.2 Measurement steps

Use the handheld direction-finding antenna to connect the RF input port to the RMT series
spectrometer and the USB port for testing. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the RF input port of RMT series spectrometer,
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comnect the GPS antenna, and test after successful GPS synchronization, as shown in
Figure 8.6:

Fig 8.6 Connecting diagram of handheld DF antenna and EMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:

#  Press [Reset], [Reset all].

Step 3. Select the test mode for the RMT series spectrometer:
# According to [mode], [LTE cell], [measurement], [signal intensity].

Step 4. Set the center frequency and reference level of the RMT series spectrometer:

= Press [frequency] and [center frequency], set the frequency to 1850 MHz.

#  Press [level setting], [reference level], set, the reference level is-10 dBm.

Step 5 Select the measurement state as the start:

# Press [measurement configuration], [measurement state], select [start], the upper
right corner of the Marker 1, after select [stop], move a distance to select [start],
the upper right corner of the Marker 2, then select [stop], move a distance to select
[start], the upper right corner of Marker 3, then select [stop], by three positioning
algorithm will automatically locate to the location of the current signal source, and

marked in the map.
Step 6. Observation results: After the above setting is completed, the signal intensity of
different angles under the current cell ID can be displayed. The direction when the current signal

intensity (blue arrow) and the maximum signal intensity (red arrow) coincide is the signal
direction. The test results are shown in Figure 8.7:

Figure 8.7 Signal intensity measurements
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8.3 Time—domain error measurement

The time domain error measurement function is used to test the time domain map,
freguency spectrum map, frequency error and time error of the current cell 1D signal.

8.3.1 Measurement configuration of the time-domain error

Signal description: including mode (TDD downlink, FDD downstream), carrier number
(1~5 can be set), test mode (select standard template configuration), phvsical laver setting, and
carrier configuration.

a)  Physical layer setting: including channel bandwidth (1.4 MHz, 3 MHz, > MHz, 10
MHz, 15 MHz, 20 MHz) and corresponding sampling rate and occupancy bandwidth,
loop prefix (normal and extended optional), FFT points and occupancy number
(corresponding channel bandwidth), channel, automatic detection switch (automatically
detected 1D, cell ID group (0167 can be set), cell ID (0~303 can be set), and group 1D
(0~2 can be set).

b)  Carrier configuration: center frequency, channel bandwidth.

MIMO / CA settings: including number of antennas (1.2.4 optional), number of ports,

anterma mumber (fixed to (), and reference antenna.

8.3.2 Measurement steps

In this section, use the equipment under test to generate an LTE signal, setting frequency at
1GHz, power at-30 dBm, mode selection FDD link, and E-TM1 1 1 4MHz as output signal. The
specific steps are as follows:

Step 1. Use the tested equipment to output an LTE signal of FDD E-TM1 1 1 4MHz, set
the frequency at 1GHz and power at-30 dBm, and connect the output of the
measured equipment to the RMT series spectrometer EF input port, as shown in
Figure 8.8. It is recommended to connect the reference signal for optimizing the test
index. Referring to section 3.2.2.

Figure 8.8 Connection diagram of the tested equipment and the RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:

#  Press [Reset], [Reset all].

Step 3. Select the test mode for the RMT series spectrometer:

#  Press the [mode], [LTE community].

Step 4. Set the center frequency and reference level of the RMT series spectrometer:
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#  Press [frequency] and [center frequency] and set the frequency to 1GHz.
#  Press [level setting], [reference level], set, the reference level 1s-10 dBm.
Step 5. Select the Time-domain error test view:

#  Press [Measurement] and select [Time-domain error].

Step 6. Input the LTE signal demodulation parameters:

» Press [measurement configuration], [Signal Description].
# In the [Signal Description] property page, select the test templater FDD

E-TM1 1 1 4MHz and the setting interface is shown in Figure 8.9:
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Figure 8.9 Parameter setting diagram

Step 7. Observation results:

# Inverted triangle pull-down view selection [Time Alignment Error], the test

results are shown in Figure §.10:

Figure 8.10 Time-domain Emor Results Test Plot

8.4 Qutdoor map measurement

Outdoor map measurements were used to measure the distribution of signal quality RSSI at
the current frequency, distinguishing R551 indices with different colors, and labeled on the map.

8.4.1 Measurement configuration of the outdoor map

Measurement status: the measurement start and stop switch.
Track mode: equal time configuration switch and equal distance configuration switch.
a)  Wait time configuration: dot at a set time interval, such as, dot at everv interval 1
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seconds.
b)  Equdistance configuration: dot at set intervals, such as every 10 meters.
Measurement items: E551, RSSI-ESEP and Cell ID are optional.
Track save: Itis used to save the currently detected track.
Track callback: used to retrieve tracks that were originally saved in the specified directory.
Cell selection: usad to select the cell ID to be tested.
Automatic search: set frequency (standard band optional), automatic search, mode (FDD
down and TDD down), frequency step (fixed 20 MHz), center frequency.
Clear all markers: Clear all markers.

8.4.2 Measurement steps

The main operation steps of the outdoor map measurement of LTE signal are as follows:

Use the handheld direction finding antenna to connect the RF input port and USB port of the
FMT series spectrometer, connect the GPS antenna, and test after successful GPS synchronization.
The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to EMT spectrum meter EF input port and USB
port, as shown in Figure 8.11:

Figure 8.11 Connection diagram of handheld DF antenma and RMT series spectrometer

Step 2. Reset the EMT series spectrometer to the default state:
#  Press [Reset], [Reset all].
Step 3. Select the test mode for the RMT series spectrometer:
» According to [mode], [LTE community], [measurement], [outdoor map].
Step 5. Outdoor map measurement:

P Press [measwrement configuration], [track mode], select equal time
configuration, time interval 100ms, open.

#  Press the [measure item], select the RSS1.
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#  Press [Automatic Search], select the frequency and mode, and press [Automatic
Search].

»  Press [community Selection] to lock the cell ID to be tested.

# Press [measurement state], select start and measure along the predetermined

measurament track.

. Step 6. Observation results:

~ To see the RS5] and 55-FSEP at different positions on the route, the instrument
can measure the LTE on the route, the information of the R551, RSRP, and Cell ID
of the signal, and mark the results on the map, for track preservation and track

callback. Test results are shown in 8.12:

Figure 8.12 Measurement results of the outdoor map

8.5 |ID scan measurement

The RMT series spectrometer, combined with the omnidirectional antenna, 1D scans the 4G
LTE signals in the target frequency band to obtain the measurement results of the cell ID, RESEP,
RSRQ, R5-5INE, R551, PS5, 555 and Time Offset of LTE signals in the current frequency band.

8.5.1 Measurement configuration of the 1D scan

Signal description: set frequency (standard band optional), automatic search, mode (FDD
down and TDD down), frequency step (fixed 20 MHz), center frequency.
Automatic search: Automatic search start button.

8.5.2 Measurement steps

The specific steps are described as follows:

Step 1. Connect the omnidirectional antenna to the RMT Series Specmeter RF input port, as
shown in Figure 8.13:
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Figure 8.13 The ommidirectional antenna connection of the monitoring receiver

Step 2. Reset the RMT series spectrometer to the default state:
~ Press [Reset], [Reset all].
Step 3. Select the test mode for the RMT series spectrometer:
#  Press the [mode], [LTE community].
Step 4 Select the ID scan test view:
#  Press [Measure] and select [ID Scan].

Step 6. Input the LTE signal demodulation parameters:

# Press [measurement configuration], [Signal Description].
Select Band 4 in the [Frequency] property page, and press [Automatic Search], as

shown in Figure 8.14:

Figure 8§14 Parameter settings Fig

Step 7. After the search, the test results are shown in Figure 8.13:
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Figure § 15 The ID scan results

8.6 Indoor map measurement

Indoor map measurements were used to measure the distribution of signal quality R55]1 at the

current frequency, distinguishing 551 indices with different colors and labeled on the map.

8.6.1 Measurement configuration of the indoor map

Measurement status: the measurement start and stop switch.
Measurement items: ES51, RSSI-ESRP and Cell 1D are optional.
Track save: It is used to save the currently detected track.
Track callback: used to retrieve tracks that were originally saved in the specified directory.
Cell selection: used to select the cell ID to be tested.
Indoor map loading: used to load the indoor map stored in the specified directory of the
instnument.
Automatic search: set frequency (standard band optional), automatic search, mode (FDD
down and TDD down), frequency step (fixed 20 MHz), center frequency.
Clear all markers: Clear all markers.

8.6.2 Measurement steps

The LTE signal indoor map measurement requires the connection to the RF mput port of the
FMT series spectrometer using the omnidirectional antenna The specific steps are as follows:

Step 1. Connect the omnidirectional antenna to the RMT Series Specmeter RF input port, as
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shown in Figure 8.16:

Figure 816 Schematic diagram of omnidirectional antenna and RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].
Step 3. Select the test mode for the RMT series spectrometer:

P According to [mede], [LTE community], [measurement], [indoor map].
# Press [measurement configuration] and [indoor map load] to load the indoor
map.
Step 4. Set the center frequency and reference level of the RMT series spectrometer:
#  Press [frequency] and [center frequency], set the frequency to 1850 MHz.

» Press [level setting] and [reference level], set, the reference level is-20 dBm.

Step 5 Select the measurement state as the start:

!

Press [measurement configuration], [measurement item] to select RSS1.

A

Press [Automatic Search], select frequency Band 3, FDD down, and press
[Automatic search].
#  Press [community Selection] to lock the cell ID to be tested.
#  Press [measurement state], select start, click on the current location on the map,
and the signal intensity of the location will be completed. Go to another position
on the map, click on the current position on the map, complete the signal
intensity of the position, repeat the operation, until the indoor map measurement

1s completed.
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Step 6. Observation results:

»  After the ghove settings, the test results are shown in Figure 8.17:
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Figure 8§ 17 Measurement results of the indoor map

8.7 Time—domain power measurement

The time-domain power measurement function of LTE signal 1s mainlv used to measure the
power frequency spectrum of different sub-frames, time slots and symbols in a frame of LTE
signal.

B.7.1 Measurement configuration of the time-domain power

PVT mode: single frame, time frame, sub-frame (reserved) three mode selection.
Time slot position: only available in time slot mode, (-9 can be set.
Starting symbol: onlv in slot mode, 0~13.
End svmbol: available in slot mode, 0~13 available.
Special sub-frame: reserved function, not currently effective.
PVT configuration: only available in slot mode, showing the set slot position, start symbaol,
and termination svmbol.

8.7.2 Measurement steps

The specific steps are described as follows:

Step 1. Connect the omnidirectional antenna to the RMT Series Specmeter RF input port, as
shown in Figure 8.18:
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Figure 8.18, Schematic diagram of ommnidirectional antenna and RMT series spectrograph

Step 2. Reset the RMT series spectrometer to the default state:
~ Press [Reset], [Reset all].
Step 3. Select the test mode for the RMT series spectrometer:
#  Press [mode], [LTE cell], [measurement], [time domain power].

Step 4. Set the center frequency and reference level of the RMT series spectrometer:

= Press [frequency] and [center frequency], set the frequency to 1850 MHz.

#  Press [level setting], [reference level], set, the reference level is-30 dBm.

Step 3: Select the PVT mode:

# Press [Measurement configuration] and [PVT mode] to select PVT mode and
[time slot].

# Press [Time-slot position] to select 10.

Step 6. Observation results: As shown in Figure §.19:
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9 The 5 GNR plot pattern

The 5 GNE cell mode of RMT series spectrometer is mainly used to demodulate and analvze
the 5 GNE signal of the public network, including beam analysis measurement, signal intensity
measurement, signal search measurement, interference position measurement, fime domain power
measurement, outdoor map measurement, indoor map measurement, carrier scan measurement,

efc.
# 0] Beamanalysis measures. .............ooooooomieoomneeaeeeeae ... 114
» 9.2 5ignal intensity measurement of ... 117
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Q.1 Beam analysis and measurement

The 5 GNE. beam analvsis measurement function is used to measure the beam of the 5 GNR
signal to obtain the measurement results of multiple beams.

9.1.1 Measurement configuration for the beam analysis

Signal capture: 1Q reverse switch.

Parameter setting: Set the relevant parameters of 5 G NR demodulation, including mode
(modulation mode and search mode, respectively representing manual configuration
demodulation and automatic search demodulation), band bar, modulation bar, and carrier
configuration bar.

a) Band bar: frequency band (a total of 27 standard frequency bands), corresponding
frequency point and global synchronous channel number, automatic search (only in
search mode), frequency range (FR 1 <=3GHz and FR 1= 3GHz), S5B 5CS (only in search
mode, threetypes of A, B, C).

b)  Modulation bar: it is open to use in modulation mode, including channel bandwidth (5
MHz ~ 100 MHz optional), f 0, S5B 5CS (with three types of A, B, C optional), setting
periodicity (5ms ~160ms optional), SC offset (0~11 optional), RBE offset (0~273 optional),
and phase compensation switch.

c) Carrier configuration bar: carrer number selection switch, current carrier switch (the
number of carriers is multiple times).

Measurement: divided into two components: beam analysis and time domain power.

a)  Beam analysis: including constellation enabling switch, MIB decoding enabling switch,
analysis mode switch, beam selection (used to select beams to require analysis), cell

selection [PCI mode, used to select cells to analyze), channel selection (including PS5,
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555, PBCH, PBCH _ DMRS, All).
b)  Time domain power: including analysis mode (single / multiple times), subframe
number, trigger mode.
CSl setting: sets the status information of the RS channel.
PCl data acquisition: PCI data acquisition Switch.
Community selection: select the community 1D that needs to be analyzed.

9.1.2 Measurement steps

Connect the handheld direction finding antenna to the RF input port of RMT series
spectrometer for testing, select the connected 3G public network signal here, and the center
frequency is 3.30976GHz. The specific steps are as follows:

Step 1. Connect the handheld DF antenna to the RMT series spectum instrument RF imput
port and the USE port, as shown in Figure 9.1:

Figure 9.1 Schematic diagram of hand-held DF antenna and BEMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the monitoring receiver center frequency and reference level:

»  Press [frequency] and [center frequency], set the frequency to 3.50976GHz.

#  Press [level setting] and [reference level], and set the reference level to-20 dBm.

. After successfil synchronization in step 3, observe the results shown in Figure 8.2:
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Figure 9.2 Beam analysis measurement results diagram

. Step 6 Select the Beam Histogram window and double-click in to see the beam information
shown in Figure 9.3:
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Figure 9.3 5 GNR beamanalysis shows the interface
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Q.2 Signal intensity measurement

The signal strength function helps the tester to quickly locate the position of the 5 GNR
signal source by measuring the coordination of the antenna and the electronic compass. It can
determine the direction of the signal source when the current signal strength (blue arrow) and the
mazximum signal strength (red arrow)) coincide.

9.2.1 Measurement configuration of the signal intensity

Measurement status: the measurement start and stop switch.
Community selection: select the community 1D that needs to be analyzed.
Delete the current tag: Deletethe current tag.

Delete all tags: Delete all tags.

9.2.2 Measurement steps

The main operating steps for the signal intensity measurement are as follows:

Use the handheld direction finding antenna to connect the BF input port and USB port of the
FMT series spectrometer. and connect the GPS antenna. Here select the 5G public network signal,
the center frequency is 3.30976GHz, and the test after successful GPS svnchronization. The
specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the RMT series spectrometer EF input port and
the USB port, as shown in Figure 9.4:

Figure 9 4 Schematic diagram of hand-held DF antenma and EMT series spectrometer

Step 2. Reset the EMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the frequency and reference level of the BEMT series spectrometer:

#  Press [frequency] and [center frequency], set the frequency to 3.50976GH=.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.
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Step 4. Select the cell to start the measurement:

#  [Measurement configuration], [community selection], [community 1D, select the
community 1D 6.
» The handheld DF antenna rotates for a week to find the direction with the

strongest signal.

Step 5. Signal strength measurement:

»  Press [measurement configuration), [measurement state], select [start], Marker!l
appears in the upper right corner of the map.

- Select [stop], move a distance to select [start], Marker? appears in the upper
right corner of the map.

P Select [stop], move a distance to select [start], Marker3 appears in the upper
right corner of the map.

» Select [stop], and the three-point positioning algorithm will automatically locate

the base station location in the current cell, and mark it in the map.

Step 6. Measurement results:

= After the above setting, the RMT series spectrometer can identify the PBCH EVM
value of the signal under Cell ID 6 in different directions, including the maximum
valus and the current value. When the current value is the maximum value, the
direction of the direction antenna is the direction of the signal source. The test

results are shown in Figure 9.5:

Figure 9.5 Test Results

Q.3 Signal search for the measurement

A 5 GNER signal search was used to measure the directional angle of the 3 GNE signal

received at the current position.

Use the handheld direction finding antenna to connect the RF input port and USB port of

RMT series spectrometer for testing, here select the connected 3G public network signal, the
center frequency is 3.50976GHz. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the RMT series spectrometer EF input port and
the USB port, as shown in Figure 9.6:
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Figure 9.6 Connecting diagram of handheld DF antenna and RMT series spectrometer
Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the frequency and reference level of the RMT series spectrometer:

= Press [frequency] and [center frequency], set the frequency to 3.30976GHz.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.

Step 4. Set the measurement state:
#  [Measurement configuration], [community selection], [community ID], select the
community 1T 6.

#  [Measurement], [Signal search], handheld DF antenna rotation for a weel

. Step 5. Observation results:

After the above setting is completed, the EMT series spectrometer can identify the power
value of the signal under Cell ID 6 in different directions, including the maximum value and the
current value. When the current value is the maximum value, the direction of the direction antenna
is the direction of the signal source, and then the position of the signal is determined by
approaching and finding. The test results are shown in Figure 9.7:
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Figure 9.7

9.4 Interference position measurement

The 5 GNE. interference position measurement 1s used to measure the orientation or position
of the interference signal at the current frequency.

Use the handheld direction finding antenna to connect the RF input port and USE port of
FMT series spectrometer for testing, here select the comnected 5G public network signal, the
center frequency 1s 3.530976GHz. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the RMT series spectrometer RF input port and
the USE port, as shown in Figure 9.8:

Figure 9.8 Connecting of hand-held DF antenna and RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the frequency and reference level of the BEMT series spectrometer:
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#  Press [frequency] and [center frequency], set the frequency to 3.50976GH=.

#  Press [level setting] and [reference level], and set the reference level to-20 dBm.

Step 4 Set the > GNE interference position test:

#  [Measurement], [Interference position], handheld DF antenna rotation for a

weelk.

Step 5 Set the trajectory maximum hold:

- Click select Power Spectrum, subinterface, press [Track] and [Track 2] to select
[maximum Hold].

# The hand-held DF antenna rotates for a week to observe and record the direction

angle of the interference signal intensity when the compass is the direction of the

interference source, and then the location of the interference source is located by

approximate search.

. Step 6. Observation results:

~ After the above setting is completed, observe the spectrum map on the Power
Spectrum sub-interface. If the direction antenna points in a certain direction, the
RMT series spectrometer can identify the power value of the signal at the current
frequency point in the direction. When the current value coincides with the

maximum value, the direction of the direction antenna is the direction of the

interference source. The test results are shown in Figure 9.9:
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Figure 9.9

Q.5 Time—domain power measurement

The 3 GNE. time-domain powser measurement fimction is used to measure the subframe
power of the 5 GNR signal.

9.5.1 Measurement configuration of the time-domain power

PVT mode: single frame and time slot two mode selection.
Time slot position: only available in time slot mode, 0~9 can be set.
Starting symbol: only in slot mode, 0~13.
End svmbol: available in slot mode, 0~13 available.
PVT configuration: only available in slot mode, showing the set slot position, start symbol,
and termination symbol.

9.5.2 Measurement steps

Use the handheld direction finding antenna to connect the RF input port and USB port of the
FMT series spectrum instrument. Select the connected 5G public network signal here, and the
center frequency is 3.50976GHz. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the REMT series spectrometer EF input port and
the USB port, as shown in Figure 9.10:

Figure 9.10 Connection diagram of handheld DF antenna and RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the frequency and reference level of the RMT series spectrometer:

P Press [frequency] and [center frequency], set the frequency to 3.30976GHz.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.
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Step 4. Select the cell to start the measurement:

#  [Measurement configuration], [community selection], [community 1D, select the
community 1D 6.
»  [Measurement], [time domain power], [measurement configuration], select a

single frame here.

. Step 5. Observation results:

After the above setting, the instrument can identify the power of different sub-frames of the
current signal, and the test results are shown inFigure 9.11:
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Figure 9.11 5 GNE. signal, time-domain power measurement result interface

Q.6 Qutdoor map measurement

Outdoor map measurements were used to measure the distribution of signal qualitv RS5I at
the current frequency, distinguishing R551 indices with different colors, and labeled on the map.

9.6.1 Measurement configuration of the outdoor map

Measurement status: the measurement start and stop switch.

Track mode: equal time configuration switch and equal distance configuration switch, can
only choose one mode.

Measurement items: including 551, 55-RESREP, Cell 1D, Beam 1D four measurement items
are optional.

Track save: It is used to save the currently detected track.

Track callback: used to retrieve tracks that were originally saved in the specified directory.

Cell selection: Use to lock the cell ID to test.
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Automatic search: Set the relevant parameters of 5 G NR demodulzation, including mode
(modulation mode and search mode, respectively representing manual configuration
demodulation and automatic search demodulation), band bar, modulation bar, and carrier
configuration bar.

a)  Band bar: frequency band (a total of 27 standard frequency bands), corresponding
frequency point and global synchronous channel number, automatic search {only in
search mode), frequency range (FR 1 <=3GHz and FR 1> 3GHz), 558 5CS (only in search
mode, threetypes of A, B, C).

b)  Modulation bar: it is open to use in modulation mode, including channel bandwidth (5
MHz ~ 100 MHz optional), f 0, S5B SCS (with three types of A, B, C optional), setting
periodicity (Sms ~160ms optional), SC offset (0~11 optional), RB offset (0~273 optional),
and phase compensation switch.

Carrier configuration bar: carrier number selection switch, current carrier switch (the
numkber of carriers is multiple times).

Clear all markers: Clear all markers.

9.6.2 Measurement steps

Take the measuring Chinese Unicom 3G, the signal as an example, and the handheld
direction finding antenna is used to connect the RF input port and the USB port of the EMT series
spectrometer, connect the GPS antenna, the center frequency is 3.30976GHz, and the test after
suceessful GPS synchronization. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the RMT series spectrometer EF input port and
the USB port, as shown in Figure 9.12:

Figure 9.12 Connection diagram of handheld DF antenna and RMT series spectrometer

Step 2. Reset the EMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the center frequency and reference level of the EMT series spectrometer:

#  Press [frequency] and [center frequency], set the frequency to 3.50976GH=.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.
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Step 4: Set up the 5 GNE outdoor map test:

|

Press [Measurement] and select [outdoor map].

|

Press [Measurement Configuration] and [Track mode] to select [other time

configuration), and set the interval as: 1s, state: on.

k|

Press [Measure Item] to select the RS51.

Press [community selection], select the community 490.

k|

# Press [measurement state], select the start, and then move the RMT series
spectrometer along the predetermined route to complete the measurement of 5 G

NE outdoor signal.

. The step 5 observation result is shown in Figure 9.13:

Figure 9.13 Measurement results of the outdoor map

Q.7 Indoor map measurement

Indoor map measurements were used to measure the distribution of signal quality R55]1 at the
current frequency, distinguishing R551 indices with different colors and labeled on the map.

9.7.1 Measurement configuration of the indoor map

Measurement status: the measurement start and stop switch.

Measurement items: including R551, 55-R5SEP, Cell 1D, Beam ID four measurement items
are optional.

Track save: It is used to save the currently detected track.

Track callback: used to retrieve tracks that were originally saved in the specified directory.

Cell selection: usad to select the cell ID to be tested.

Indoor map loading: used to load the indoor map stored in the specified directory of the
instrument.

Automatic search: Set the relevant parameters of 5 GNE demodulation, including mode
(modulation mode and search mode, respectively representing manual configuration demodulation
and automatic search demodulation), band bar, modulation bar, and carrier configuration bar.

a)  Band bar: frequency band (a total of 27 standard frequency bands), corresponding
frequency point and global synchronous channel number, automatic search (only in
search mode), frequency range (FR 1 <=3GHz and FE. 1> 3GHz), 55B 5C5 (only in
search mode, three types of A, B, C).

b) Modulation bar: it is open to use in modulation mode, including channel bandwidth (3

MHz ~ 100 MHz optional), f0, 55B SCS (with three types of A, B, C optional), setting periodicity



@ The 5 GNE. plot pattern

9.7 Indeor map mezsursment

(3ms~160ms optional), SC offset (0~11 optional), FEB offset (0~273 optional), and phass
compensation switch.

¢) Carrier configuration bar: carrier number selection switch, current carrier switch (the
number of carriers is multiple times).
Clear all markers: Clear all markers.

9.7.2 Measurement steps

Use the handheld direction finding antenna to connect the BF input port and USB port of the
FMT series spectrum instrument. Here, select the connected 3G public network signal, and the
center frequency is 3.50976GHz, for testing. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the EMT Series Specmeter RF input port and
USB port, as shown in Figure 9.14:

Figure 914 Connecting diagram of handheld DF antenna and RMT series spectrometer
Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Set the center frequency and reference level of the RMT series spectrometer:

= Press [frequency] and [center frequency], set the frequency to 3.30976GHz.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.

Step 4 Set the 5 GNE. indoor map test:

- Press [Measurement] and select [indoor map].

= According to [measurement configuration] and [indoor map Load].

P Press [Measure Item] to select the RS51.

#  Press [community selection], select the community 490.

» Press [measurement state], select start, click on the current location on the map,

and the signal intensity of the location will be completed. Go to another position on
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the map, click on the current position on the map, complete the signal intensity of
the position, repeat the operation, until the indoor map measurement is completed.
. Step > 15 used for the observations

~ After the above setting is completed, the instrument can record the signal

intensity distribution of each location in the room. The test results are shown in

Figure 9.15:
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0.15 Indoor map test results

Q.8 Carrier scanning measurement

3 GNE carrier scan is used to cvecle to scan 5 G NE signals at different frequencies,
frequency bands and reference level configurations and to display the test results.

9.8.1 Measurement configuration of the carrier scan

Parameter configuration: including test enable, frequency, frequency band, reference level
setting. A maximum of 8 different sets of parameters can be set.

9.8.2 Measurement steps

Use the handheld direction-finding antenna to connect the BF input port to the RMT series
spectrometer and the USB port for testing. The specific steps are described as follows:

Step 1. Connect the handheld DF antenna to the RMT series spectrometer RF input port and
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the USB port, as shown in Figure 9.16:

Figure 9.16 Connection diagram of handheld DF antenna and RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3 Set the 5 GNF. carrier scan test:

#  Press [Measurement], select [Carrier scan].
# Set the test emable, frequency, frequency band and reference level according to

[measurement configuration] and [parameter configuration], as shown in Figure

9.17:

Figure 8.17 Carrier scanning parameter configuration

. Step 4 Observation results. After the above setting, the test results are shown in Figure 9.18:

Figure 9.18 Measurement results of carrier
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10.1 GSM plot

10 The GSM cell pattern

The G5M cell measurement is to demodulate the GSM signal to obtain the phase error, EVIM,
channel power, frequency error and other information.
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10.1 GSM plot

Signal description: contains three submenus of device, frame and time slot.
a)  Equipment: including equipment type, frequency band, power level, power control
level; mode, automatic presentation sign, ete.
b)  Frame: slot length switch, slot configuration, etc.
¢)  Timeslot: slot 0~ slot 7 switch, burst type, demodulation, ete.
Select time slot: can select time slot 0~7.
Diata acquisition: two menus include data acquisition and capture.
Data acquisition: including the sampling rate and its corresponding analvsis bandwidth,
capture time switch and time manually.
Capture: Setable statistics.
Parameter setting: including frequency band, automatic search switch, frequency step,
center frequency and other parameters.
Multi-time slot: multi-time slot switch.
Automatic search: an automatic search switch.

10. 2 GSM plot measurements

10.2.1 Fixed frequency point measurement of the GSM signal

The main operating steps for the fixed frequency point measurement of the GSM signal are
as follows:

Step 1. Use the tested equipment to output a GMSK signal, set the frequency at 950 MHz and
power at-30 dBm, and connect the output of the measured equipment to the REMT
series RF input port of the spectrometer, as shown in Figure 10.1. It is recommended

to connect the reference signal for optimizing the test index. Referring to section
3212
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Figure 10.1 Connecting diagram of the tested equipment and BEMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].
Step 3. Select the test mode for the EMT series spectrometer:
» By [mode], [GSM community].
Step 4. Set the center frequency and reference level of the EMT series spectrometer:
# By [frequency] and [center frequency], the center frequency is 950 MHz.

#  Press [level setting] and [reference level], and set the reference level to-10 dBm.

Step 3. After completing the above settings configuration, the instrument can identify the
GSM signal and display the measurement results in the screen. The test results are

shown in Figure 10.2:
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Figure 10.2 Results of the EVM test

10.2.2 Fixed frequency band measurement of the G5M signal

The fixed frequency band measurement of GSM signal supports the following frequency
band: the frequency point can be set between 935 2MMHz and 959 8MHz, with 200 kHz step point.
The main operating steps for the fixed frequency band measurement of the GSM signal are

as follows:

Step 1.

Use the measured equipment to output an 8 PSK signal, set the frequency at
036 8MHz and the power at-30 dBm, and connect the output of the measured
equipment to the RMT series RF input port of the spectrometer through the cable, as
shown in Figure 10.3. It is recommended to connect the reference signal for
optimizing the test index. Referring to section 3.2.2.

The N-SHM& high—fregusncy cable

EF outmat

GPS

PDetected device

Figure 10.3 Connecting diagram of the tested equipment and BEMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:

#  Press [Reset], [Reset all].

Step 3. Select the GSM test mode for the EMT series spectrometer:

» By [mode], [GSM community].

Step 4. Set up the automatic search:

#  Press [Measurement Configuration], [Automatic Search].

Step 5. After completing the above settings configuration, the instrument can identify the
GSM signal and display the measurement results in the screen. The test results are shown in

Figure 10.4:

141
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10.2.3 GSM public network signal measurement

The GSM signal with known frequency points obtains the phase error, EVM, channel power
and frequency error. The specific test steps are described as follows:

Step 1. Connect the ommnidirectional antenna to the RF input port of the RMT series
spectrometer, as shown in Figure 10.5:

Figure 10.5 The omnidirectional antenna connection of the monitoring receiver

Step 2. Select the GSM test mode for the RMT series spectrometer:

#  Press [mode] and select [GSM cell].

Step 3 Set the center frequency and reference level of the RMT series spectrometer:
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Press [frequency] and [center frequency], set the center frequency at

1.8284GHz.

Press [level setting] and [reference level], and set the reference level to-15 dBm.

-

Step 4. Observation results:

#  Observation test results are shown in Figure 10.6:
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Figure 10.6 GSM signal test results



11. WVactor demodulation mode

11.1, and the crdmary vector

11. Vector demodulation mode
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11.1, and the ordinary vector

Using the FEMT series spectrometer, the user can detect and analyze the vector-modulated
signal (Vector modulation).

11.1.1 Measurement configuration of the ordinary vector

Modulation type: PSK, MSE, QAM, FSE.
Modulation order:
a)  PSK modulation type: BPSKE, QPSEKE, § PSE.
b}  MSK modulation tvpe: MSE.
¢l QAM modulation type: 16 QAN 32 QAN 64 QAM, 128 QAN 236 QAN 512
QAN 1024 QAN
d)  FSK modulation type: 2FSE.
Modulation mapping: DVB-C, GRAY, SN
Code rate: minimum 80 ¥Hz, maximum 40 MHz.
Filter type: BRC, RC, GAUSS.
Filter factor: minimum value 0.03, maximmum value 1.
Configuration: includes the demodulation setting bar and the emission filter bar.
a)  Dodulation setting bar: including type, modulation mode, mapping, and symbol rate.
b) Emission filter bar: including type, roll-down coefficient, equalizer state switch.

11.1.2 Measurement steps

In this section, the vector signal is generated as the input signal to measure the EVM
indicator of the analytical vector signal.

Step 1. Use a 16 QAM modulation signal, set the frequency to 1G Hz, the power 15-10 dBm,
the code rate is set to 1 MHz, and the filter type is Root Cosine (filter coefficient is
0.35). Connect the output of the device under test to the RMT series spectrometer RF
input port, as shown in Figure 11.1. It is recommended to connect the reference
signal for optimizing the test index. Referring to section 3.2.2.
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Figure 11.1, Schematic diagram of the tested equipment and RMT series spectrometer

Step 2. Reset the RMT series spectrometer to the default state:
#  Press [Reset], [Reset all].
Step 3. Select the test mode for the EMT series spectrometer:
=  Press the [mode], [vector demodulation].
Step 4. Set the center frequency and reference level of the EMT series spectrometer:

#  Press [frequency] and [center frequency], and set the center frequency to 1G
Hz.

»  Press [level setting], [reference level], set, the reference level 1s-10 dBm.

Step 5., Configure the measurement parameters:

|

Press [Measurement Configuration]. [Modulation Type] to select QAML

|

Press [Measurement Configuration], [Modulation Order] and select 16 QAM.

Press [measurement configuration], [code rate], and enter 1 MHz.

|

#  Press [Measurement Configuration], [Filter Type] to select the RRC filter.
# According to [measurement configuration] and [filter factor], the filter coefficient

iz set to 0.33. The measurement configuration interface is shown in Figure 11.2:

Figure 11.2 Measurement and configuration interface

Step 6. Observation results: After the above measurement configuration is completed, the
instmument can identify the modulation signal and display the demodulation result in
the screen, and adjust the appropriate [reference level] to minimize the EVM wvalue.

The test results are shown in Figure 11.3:
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Figure 11.3 Measurement results after demodulation

11.2 The ETC vector

Using the FMT series spectrometer and the omnidirectional antenna, we can detect and
analyze the ETC vector modulation signal, including signal frequency, signal intensity, occupied
bandwidth, prelead code, etc. At the same time, the current position (longitude and longitude) can
be recorded in real time, and the screen recording function of the device can be recorded.

11.2.1 Measurement configuration of the ETC vector

Modulation type: ETC-ASEL
Save ETC data: save ETC test data for a period of time to the specified path.
Fead the ETC data: Read the saved ETC test data in the specified path.

ETC configuration: including frequency point and antenna factor.

11.2.2 Measurement steps

In this section, the ETC device is used to generate wvector signals as the RMT series
spectrometer input signal to measure the signal frequency, signal intensity, bandwidth, and lead
code of the analysis signal. Use an omnidirectional antenna to comnect the RF input port of the
FMT series spectrometer with a set frequency of 5. 83GHz and a reference level of-10 dBm for
testing. The specific steps are described as follows:

Step 1. Connect the omnidirectional antenna to the EMT series spectrometer, as shown in
Figure 114 below:

Figure 11.4 Schematic diagram of omnidirectional antenna and RMT series spectrometer

Step 2. Reset the EMT series spectrometer to the default state:
#  Press [Reset], [Reset all].

Step 3. Select the test mode for the RMT series spectrometer:
#  Press the [mode], [vector demodulation].

Step 4. Set the center frequency, the reference level:

P Press [frequency] and [center frequency], and set the frequency to be measured
through the number key, set to 5. 83G Hz.

» Press [Level Setting] and [Reference Level], and set the reference level through
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the number key to-10 dBm.
Step 5., Configure the measurement parameters:
#  Press [Measurement Configuration], [Modulation Tvpe] and select ETC-ASE.
. Step 6: Configure the measurement parameters:

» According to [ETC configuration], frequency 3.83GHz, antenna factor 2dB

(determined by different antennas), as shown in Figure 11.5:

Figure 11.5 Measurement and configuration interface

. S3tep 7 Observation result: After the above measurement configuration is completed, the
instrument can identify the modulation signal and display the demodulation result in
the screen. The test results are shown in Figure Figure 11.6:

Figure 11.6 ETC signal measurements
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12 Fault diagnosis and repair

This chapter will tell yvou how to identify problems and receive after-sales service, and
describe commeon error information for the RMT family spectrometers.

If vou buy RMT series spectrometer, encounter some problems during operation, or you
need to buy related components or accessories, the company will provide perfect after-sales
service.

Usnally, the cause of the problem is from the hardware, software, or user misuse. Once there
iz a problem, please contact us in time. If the RMT series spectrometer vou purchase is under
warranty, we will make free service as promised in the warranty, we will only charge cost.
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12.1 Troubleshooting

Usnally, the cause of the instrument problems from the hardware, software, or user misuse,
please first observe the error information and save, analyze the possible causes and refer to the
chapter "12.1.1 fault diagnosis basic process” and "12.1.2 common fault phenomenon and
troubleshooting method”, to solve the problem. We can also contact our customer service center
and provide the collected error information, we will help vou to solve the problem. For details,
please refer to the contact information provided in this manual, or the company online to find the
nearest technical support contact information.

Fault diagnosis and guidance

This part is to guide vou on how to simply judge and deal with the failure of the BMT series
spectrometer. If necessary, please feedback the problem to the manufacturer as accurately as

IJ'DSS]EIE, S0 Lal we Call SoIve 1 10T YOuU a5 5001 45 IJ'DSS]E‘J.E.

12.1.1 Basic process of fault diagnosis

After the instrument has any problems, please first perform the following checkes:

a)  Is the power socket still electrical?

b)  Is the EMT family spectrometer turned on? Check the power switch status and note the
internal fan noise to determine if the instrument cooling fan is running.

) If other instmuments, cables, and connectors are used with the REMT series spectrometer,
make sure they are properly connected and working properly.

d)  Ifthe FMT Series spectrometer cannot communicate through the LAN, check the cable
port and if the light does not flash, check the LAN cable and connection.
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12.1 Troubleshootmg

If the EMT Series spectrometer does not fully load or rmun the operating system, or the
instrument's application has not been successfully started, the problem may be hard drive damage.
12.1.2 Common fault phenomena and troubleshooting methods

Below are the common fanlts and troubleshooting methods according to the function type.
F oo 12121, problem 10 the st Pr oSS oo, 141
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12.1.2.1, there are problems in the startup process

If the RMT series spectrometer fails during startup, it may involve power supply, processor
hardware, system setting, instrument setting and other aspects. This section will analvze the
possible failures and causes of the RMT series spectrometer. The entire start time of the
instrument takes about 2 minutes, with the different hardware configurations, installation options

of the instrument, and the number of measurement applications.

1)  System startup exception

Press the power switch on the upper panel and the system activates. If the instrument 15 not
powered up or the system is not started successfully, the instrument power supply fails or the
system may crash. Please contact the customer service center according to the contact information
provided in this mamual and provide the collected error information. We will help you to solve the
problem as quickly.

2) Fan anomaly

After the RMT series spectrum power, all the fans of the instrument should work. Ifthe fan is
not working, it may be the instrument power failure; if individual fans do not work, the fan may
fail. Please contact the customer service center according to the contact information provided in
this manual and provide the collected error information. We will help vou to solve the problem as
quickly.

12.12 2 Instrument setting problem

When the BEMT series spectrometer enters the test interface and successfully completes all
the starfup operation, the instnument enters the normal test state, and the continuous refreshed
spectrum can be seen on the interface. However, if some parameters of the instrument are not set
properly, the user may not be able to see the desired spectrum or signal. If the spectrum refresh or
signal display fails, please check the following settings first:

149



12 Fault diagnosis and repeir

12.1 Troubleshootmg
1) Spectrum trajectory is not refreshed or refreshed abnormally

If the spectrum track on the interface is not refreshed, or the refresh is not normal, refer to
the following steps:

a)  Click [Fun continuously] on the interface control panel to observe whether the
spectnum 1s refreshed. If there is still abnormal, please proceed to the next step.

b)  Click [Mark Search] and [Peak Mark] to see if the mark reading changes. If there iz a
marked reading change, it may be due to setting, for example, the reference level is too
high, and the spectrum is at the bottom of the screen, so that the spectrum can not be
seen. In this case, the reference level can be small and observe the spectrum again. Ifthe
mark reading is not moving, it may be a data retwn error, please try to restart the
machine_ If the fault is still not eliminated, please contact the customer service center
according to the contact information provided in this manual and provide the collected
error information. We will assist vou to solve the problem as soon as possible.

2}  No signal is shown

If all bands have no signal display, please follow the following steps: check whether the
hardware configuration is normal, if there is still no signal, then the hardware circuit of RMT
series spectrum instmument may fail, please contact the customer service center according to this
manual and provide the error information, we will assist vou to solve the problem at the fastest
speed.

12.1.2.3: Abnormal signal frequency reading

If the signal finds that the signal is shaking on the RMT series spectrometer screen or the
frequency reading exceeds the error range, first check whether the signal frequency of the input
BMT series spectrometer is stable. If the input signal frequency is stable, then 1t may be the
internal local vibration failure of the FMT series spectrometer. please contact the customer
service center according to the contact information provided in this manual and provide the

collected error information. We will assist vou to solve the problem as soon as possible.

12.12 4 The instrument network cannot be connected

13 First, ensure that the network supports the Internet function.

2} Ensure that the appropriate IP settings are obtained from the system administrator.

3)  Check whether the network cable of the access instrument network interface is intact.

Check whether the access cable is inserted in the LAN interface on the panel of the RMT
series spectrometer and whether orange lights flashes at the interface. If vou still cannot get online,
please contact the customer service center according to the contact information provided in this
manual and provide the collected error information. We will help you to solve the problem as

quickly as possible.
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122, the repair methed
12.2, the repair method
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12.2.1 Contact us

If there is a problem with RMT series spectrum instrument, first observe the error
information and record the fault phenomenon, analyze the possible causes and refer to the method
provided in chapter "12.1 fault diagnosis and troubleshooting” to investigate and solve the
problem in advance. Also contact our customer service center and provide the error information,

we will help vou to solve the problem.

12.2 2 Packaging and Mailing

When vour EMT series spectrum meter, contact us by phone. If contact confirms that the
FMT series spectrometer needs repair, please package the FMT series spectrometer in the original
packaging material and box and follow the following steps:
13 Wnte a detailed description of the EMT family spectrum and into the box with the
FMT family.
2y BMT family spectrometers with original packaging material to minimize possible
damage.
3} Seal the opening with tape and reinforce the box with nylon tape.
4)  Omn the box, mark the words " fragile! Don't touch!handle with care!"model of written
characters.
5)  Please check it by precision instrument.
6) Keep copies of all shipping documents.

Package the RMT family spectrometer to note
Package the RMT series spectrometer with other materials, which may damage the

instrument. It is forbidden to use polystyrene balls as the packaging material, on the one hand,
thev can not fully protect the instnument, on the other hand, they will be electrostatic suction into
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Packaging and transportation of the instrument
When transporting or handling this instrument, please strictly follow the precautions
described i section ' 2.2.0 1Tansportation O s manual.




