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2 Test Summary
Radio Spectrum Technical Requirement
ltem FCC Requirement IC Requirement Method Result
47 CFR Part 15, Customer
Antenna Requirement| Subpart C 15.203 & | RSS-Gen Section 6.8 N/A :
Declaration
15.247(c)
Other requirements
Frequency Hopping 47 CFR Part 15, ) .
Spread Spectrum Subpart C RSS 25417(;%“0” N/A Pass
System Hopping 15.247(a)(1),(g).(h) ’
Sequence
Radio Spectrum Matter Part
ltem FCC Requirement IC Requirement Method Result
Conducted Emissions
at AC Power Line S4u7bc<'|:rlt? g ?g 287 RSS-Gen Section 8.8 (z(ﬁg)s Isgg:igc-)rleG > Pass
(150kHz-30MHz) P ' '
Conducted Peak | 47 CFR Part 15, RSS-247 Section (/;gllssl) Pl I
Output Power Subpart C 15.247(b)(1) 5.4(b) 785
. ANSI C63.10
. 47 CFR Part 15, RSS-247 Section .
20dB Bandwidth Subpart C 15.247(a)(1) 5.1(a) (201?;) 88(730t|0n Pass
Carrier Frequencies 47 CFR Part 15, RSS-247 Section (,ZA(I)\llSSI) %?a?:tllgn Pass
Separation Subpart C 15.247a(1) 5.1(b) 782
. 47 CFR Part 15, . ANSI C63.10
Hoppl\llr:j?n(.ti)g?nnel Subpart C RSS—25417(§)ectlon (2013) Section Pass
15.247a(1)(iii) ' 7.8.3
47 CFR Part 15, . ANSI C63.10
Dwell Time Subpart C RSS_25417(§)EC“0n (2013) Section Pass
15.247a(1)(iii) ’ 7.8.4
ANSI C63.10
Conducted Band 47 CFR Part 15, . .
Edges Measurement | Subpart C 15.247(d) RSS-247 Section 5.5 (20137) 88 gctlon Pass
. ANSI C63.10
Conducted Spurious 47 CFR Part 15, ) , .
Emissions Subpart C 15.247(d) RSS-247 Section 5.5 (20137) 88<830t|on Pass
Radiated Emissions 47 CFR Part 15, . ANSI C63.10
which fall in the Subpart C 15.205 & S%Céfggﬁig‘qzsgs' (2013) Section Pass
restricted bands 15.209 ' 6.10.5
. . 47 CFR Part 15, . ANSI C63.10
Radllgfr(]ai(is?g#:ous Subpart C 15.205 & S%Céfggﬁig‘qzsgs' (2013) Section Pass
15.209 ’ 6.4,6.5,6.6
99% Bandwidth - RSS-Gen Section 6.6 ANS.I C€63.10 Pass
Section 6.9.3
. . RSS-Gen
Frequency Stability - RSS-Gen Section 8.11 , Pass
Section 6.11
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4 General Information
4.1 Details of E.U.T.

Power supply: AC 100-240V~50/60Hz

Test voltage: AC 120V 60Hz

Cable: AC Cable 180cm

Antenna Gain 2 dBi

Antenna Type Integral Antenna

Channel Spacing 1MHz

Modulation Type GFSK, m/4DQPSK, 8DPSK

Number of Channels 79

Operation Frequency 2402MHz to 2480MHz

Spectrum Spread Technology  Frequency Hopping Spread Spectrum(FHSS)

4.2 Description of Support Units

Description Manufacturer Model No. Serial No.
Laptop Lenovo ThinkPad X100e /
4.3 Measurement Uncertainty
No. Item Measurement Uncertainty
1 Radio Frequency 7.25x 10-8
2 Timeout 2s
3 Duty cycle 0.37%
4 Occupied Bandwidth 3%
5 RF conducted power 0.75dB
6 RF power density 2.84dB
7 Conducted Spurious emissions 0.75dB
) 4.5dB (Below 1GHz)
8 RF Radiated power
4.8dB (Above 1GHZz)
4.2dB (Below 30MHz)
. . . 4.4dB (30MHz-1GHz)
9 Radiated Spurious emission test
4.6dB (1GHz-18GHz)
5.2dB (Above 18GHz)
10 Temperature test 1°C
11 Humidity test 3%
12 Supply voltages 1.5%
13 Time 3%

Note: The measurement uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.
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4.4 Test Location

All tests were performed at:

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. E&E Lab
588 West Jindu Road, Xingiao, Songjiang, 201612 Shanghai, China

Tel: +86 21 6191 5666 Fax: +86 21 6191 5678

No tests were sub-contracted.

4.5 Test Facility

4.6

4.7

The test facility is recognized, certified, or accredited by the following organizations:
* CNAS (No. CNAS L0599)

CNAS has accredited SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. to ISO/IEC
17025:2005 General Requirements for the Competence of Testing and Calibration Laboratories
(CNAS-CLO01 Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for
the competence in the field of testing.

* NVLAP (Certificate No. 201034-0)

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. is accredited by the National
Voluntary Laboratory Accreditation Program(NVLAP). Certificate No. 201034-0.

* FCC —Designation Number: CN5033

SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd. has been recognized as an
accredited testing laboratory.

Designation Number; CN5033. Test Firm Registration Number: 479755.
* Industry Canada (IC) — IC Assighed Code: 8617A

The 3m Semi-anechoic chamber of SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.
has been registered by Certification and Engineering Bureau of Industry Canada for radio
equipment testing with Registration No.: 8617A-1.

* VCCI (Member No.: 3061)

The 3m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
(Shanghai) Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control
Measures with Registration No.: R-13868, C-14336, T-12221, G-10830 respectively.

Deviation from Standards

None

Abnormalities from Standard Conditions

None
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Equipment List
Equipment |Manufacturer Model No Inventory No | Cal Date |[Cal Due Date
Conducted Emission at AC Power Line
EMI test receiver R&S ESR7 SHEM162-1 | 2017-12-20 | 2018-12-19
LISN Schwarzbeck NSLK8127 SHEMO061-1 | 2017-12-20 | 2018-12-19
LISN EMCO 3816/2 SHEMO019-1 | 2017-12-20 | 2018-12-19
Pulse limiter R&S ESH3-72 SHEMO029-1 | 2017-12-20 | 2018-12-19
CE test Cable / CEO1 / 2017-12-26 | 2018-12-25
Conducted Test
Spectrum Analyzer R&S FSP-30 SHEMO002-1 | 2017-12-20 | 2018-12-19
Spectrum Analyzer Agilent N9020A SHEM181-1 | 2018-08-13 | 2019-08-12
Signal Generator R&S SMR20 SHEMO006-1 | 2018-08-13 | 2019-08-12
Signal Generator Agilent N5182A SHEM182-1 | 2018-08-13 | 2019-08-12
Communication Tester R&S CMW?270 SHEM183-1 | 2018-08-13 | 2019-08-12
Switcher Tonscend JS0806 SHEM184-1 | 2018-08-13 | 2019-08-12
Power Sensor Keysight U2021XA* 4 SHEM184-1 | 2018-08-13 | 2019-08-12
Splitter Anritsu MA1612A SHEM185-1 / /
Coupler e-meca 803-S-1 SHEM186-1 / /
High-low Temp Cabinet Suzhou Zhihe TL-40 SHEMO087-1 | 2018-08-13 | 2019-08-12
AC Power Stabilizer WOCEN 6100 SHEMO045-1 | 2017-12-26 | 2018-12-25
DC Power Supply QJE QJ30003slI SHEMO046-1 | 2017-12-26 | 2018-12-25
Conducted test Cable / RF01~RF04 / 2017-12-26 | 2018-12-25
Radiated Test
EMI test Receiver R&S ESU40 SHEMO051-1 | 2017-12-20 | 2018-12-19
Spectrum Analyzer R&S FSP-30 SHEMO002-1 | 2017-12-20 | 2018-12-19
Loop Antenna (9kHz-30MHz) | Schwarzbeck FMZzZB1519 SHEM135-1 | 2017-04-10 | 2020-04-09
Antenna (25MHz-2GHz) Schwarzbeck VULB9168 SHEMO048-1 | 2017-02-28 | 2020-02-27
Antenna (25MHz-3GHz) Schwarzbeck HL562 SHEMO010-1 | 2017-02-28 | 2020-02-27
Horn Antenna (1-8GHz) Schwarzbeck HF906 SHEMO009-1 | 2017-10-24 | 2020-10-23
Horn Antenna (1-18GHz) | Schwarzbeck BBHA9120D SHEMO050-1 | 2017-01-14 | 2020-01-13
Horn Antenna (14-40GHz) | Schwarzbeck BBHA 9170 SHEMO049-1 | 2017-12-03 | 2020-12-02
Pre-amplifier (9KHz-2GHz) CLAVIIO BDLNA-0001 SHEM164-1 | 2018-08-13 | 2019-08-12
Pre-amplifier (1-18GHz) CLAVIIO BDLNA-0118 SHEMO050-2 | 2018-08-13 | 2019-08-12
High-amplifier (14-40GHz) | Schwarzbeck 10001 SHEMO049-2 | 2017-12-20 | 2018-12-19
Signal Generator R&S SMR40 SHEMO058-1 | 2018-08-13 | 2019-08-12
Band Filter LORCH 9BRX-875/X150 SHEM156-1 / /
Band Filter LORCH 13BRX-1950/X500 | SHEMO083-2 / /
Band Filter LORCH 5BRX-2400/X200 | SHEM155-1 / /
Band Filter LORCH 5BRX-5500/X1000 | SHEM157-2 / /
High pass Filter Wainwright WHK3.0/18G SHEM157-1 / /
High pass Filter Wainwright WHKS1700 SHEM157-3 / /
Semi/Fully Anechoic ST 11*6*6M SHEMO078-2 | 2017-07-22 | 2020-07-21
RE test Cable / REO1, REO2, RE06 / 2017-12-26 | 2018-12-25
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement

6.1.1 Test Requirement:
47 CFR Part 15, Subpart C 15.203 & 15.247(c)
RSS-Gen Section 6.8

6.1.2 Conclusion
Standard Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),

(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

The antenna is Integral antenna and no consideration of replacement. The best case gain of the
antenna is 2dBi.

TN
LT T
08 % Q00C 0

o8 uso, o 00T o o
AT i

TN
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Other requirements Frequency Hopping Spread Spectrum System Hopping
Sequence

Test Requirement:

47 CFR Part 15, Subpart C 15.247(a)(1),(9),(h)

RSS-247 Section 5.1(a)

Conclusion
Standard Requirement:

The system shall hop to channel frequencies that are selected at the system hopping rate from a
Pseudorandom ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the
hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the transmitter
be presented with a continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system and must
distribute its transmissions over the minimum number of hopping channels specified in this section.

The incorporation of intelligence within a frequency hopping spread spectrum system that permits the
system to recognize other users within the spectrum band so that it individually and independently
chooses and adapts its hopsets to avoid hopping on occupied channels is permitted. The
coordination of frequency hopping systems in any other manner for the express purpose of avoiding
the simultaneous occupancy of individual hopping frequencies by multiple transmitters is not
permitted.

Compliance for section 15.247(a)(1):

According to Technical Specification, the pseudorandom sequence may be generated in a nine-stage
shift register whose 5th and 9th stage outputs are added in a modulo-two addition stage. And the
result is fed back to the input of the first stage. The sequence begins with the first ONE of 9
consecutive ONES; i.e. the shift register is initialized with nine ones.

> Number of shift register stages: 9

> Length of pseudo-random sequence: 29 -1 = 511 bits

> Longest sequence of zeros: 8 (non-inverted signal)

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Sequence as follow:
Each frequency used equally on the average by each transmitter.

According to Technical Specification, the receivers are designed to have input and IF bandwidths that
match the hopping channel bandwidths of any transmitters and shift frequencies in synchronization
with the transmitted signals.

Compliance for section 15.247(g):

According to Technical Specification, the system transmits the packet with the pseudorandom
hopping frequency with a continuous data and the short burst transmission from the Bluetooth system
is also transmitted under the frequency hopping system with the pseudorandom hopping frequency
system.

Compliance for section 15.247(h):

According to Technical specification, the system incorporates with an adaptive system to detect other
user within the spectrum band s
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7.1 Conducted Emissions at AC Power Line (150kHz-30MHz)

Test Requirement 47 CFR Part 15, Subpart C 15.207
RSS-Gen Section 8.8

Test Method: ANSI C63.10 (2013) Section 6.2

Limit:

Conducted limit(dBuV)

Frequency of emission(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

*Decreases with the logarithm of the frequency.

7.1.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C

Humidity: 50 % RH

Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.1.2 Test Setup Diagram

Shielding Room

Test Receiver

Gound Reference Plane
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7.1.3 Measurement Procedure and Data
1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization
Network) which provides a 50ohm/50uH + 50hm linear impedance. The power cables of all other
units of the EUT were connected to a second LISN 2, which was bonded to the ground reference
plane in the same way as the LISN 1 for the unit being measured. A multiple socket outlet strip was
used to connect multiple power cables to a single LISN provided the rating of the LISN was not
exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane.
And for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m
from the vertical ground reference plane. The vertical ground reference plane was bonded to the
horizontal ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under
test and bonded to a ground reference plane for LISNs mounted on top of the ground reference
plane. This distance was between the closest points of the LISN 1 and the EUT. All other units of the
EUT and associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.

Remark: LISN=Read Level+ Cable Loss+ LISN Factor
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12{:_Le1.rel{dBuV}
85.0
-Q_E‘_H_H—H-H—""-—\-._
50.0(1 — 1=
S ;
I"‘m.‘__ 1r
Rl A A
15.0 ]
-2
A5 5 1 2 5 10 20 30
Frequency (MHz)
LISN : LINE
Freqg Read LISN Cable Emission Over
level Factor Loss Level Limit Limit Remark

(MHz)  (dBuV) (dB) (dB)  (dBuV)  (dBuwV)  (dB)

1 8.15 29.98 8.1 9.82 39.91 55.87 -15.96  Average
2 8.15 43.el 8.19 9.82 53.82 65.87 -12.25 (P

3 8.17 35.22 8.18 9.83 45.23 55.88 -9.85 Average
4 8.17 45.198 8.18 9.83 55.20 B5.88 -9.88 QP

5 8.5 27.5%% 8.18 9.83 37.57 46 .88 -8.43  Average
& 8.5 33.82 8.18 9.83 43.83 56.88  -12.97 QP

7 1.54 12.85 8.23 9.88 22.1& A6.88  -23.84  Average
8 1.54 16.98 @.23 9.88 27.89 56.88 -28.91 QF

9 3.94 7.88 8.36 9.89 18.85 A6.88  -27.95  Average
18 3.94 13.79 8.36 9.89 23.9% 56.88 -32.85 QP
11 28.75 18.73 2.12 18.33 31.18 S8.88  -18.82 Average
12 28.75 24.25 2,12 1@.33 36.70@ 6B.B8  -23.38 QF

Motes: Emission Level = Read Lewvel +LISN Factor + Cable loss
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12{}Le1.rel {dBuV)
85.0
T
50.0[ 3 ]
*‘Tm:ﬁh W
T B g A !
! g |7 o
15.0
-2
A5 5 1 2 5 10 20 30
Frequency (MHz)
LISN : NEUTRAL
Freg Read LISN Cable Emission Over
level Factor Loss Level Limit Limit Remark

(MHz)  (dBuwV) (dB) (dB)  (dBuV) (dBuV)  (dB)

1 .15 32.87 8.1 9.82 42.08 55.87 -13.79  Average
2 8.15 44.34 8.19 9.82 54.35 65.87 -11.52 QF
3 8.17 37.17 8.18 9.83 47.18 54.94 -7.76  Average
4 8.17 46.88 8.18 9.83 56.89 64.94 -8.85 QP
5 8.65 29.26 @.18 9.83 39.27 46 .08 -6.73  Average
& B8.e5 34.42 8.18 9.83 44.43 56.88 -11.57 QP
7 1.589  12.42 8.23 9.89 22.54 d6.88  -23.46  Average
8 1.59 18.84 8.23 9.89 28.76 56.88 -27.24 QP
9 4.81 9.82 @.36 9.89 19.27 46.88  -26.73  Average
18 4.81 15.29 8.36 9.89 25.54 56.88 -38.46 QP
11 28.68 17.79 2.11 18.2e 38.16 58.88 -19.84  Average
12 28.e8  23.52 2.11 18.26  35.89 eg.ee -24.11 QP

MNotes: Emission Lewvel = Read Lewvel +LISN Factor + Cable loss
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Frequency Stability
Test Requirement RSS-Gen Section 8.11
Test Method: RSS-Gen Section 6.11
E.U.T. Operation
Operating Environment:
Temperature: 21 °C Humidity: 45 % RH Atmospheric Pressure: 1010 mbar
Test mode TX mode_Keep the EUT in continuously transmitting mode with unmodulated

carrier frequency.
Test Setup Diagram

]

i Test antenna for receiver
| measurements

I

Power
supply

EuT | |

test-fixture

Decoupling filter
(for battery operated devices)

Temperature
chamber

Spectrum Analyser

e e e s i P T

Measurement Procedure and Data

Test Conditions Test Result

Voltage Temp (C) 2402 2441 2480
Extreme (-20) 2402.008 2441.008 2480.006
Normal Extreme (+20) 2402.006 2441.009 2480.008
Extreme (+50) 2402.010 2441.006 2480.008
Extreme (+15%) 2402.008 2441.010 2480.006

Normal (20)
Extreme (-15%) 2402.010 2441.010 2480.009
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7.3 Conducted Peak Output Power
Test Requirement 47 CFR Part 15, Subpart C 15.247(b)(2)
RSS-247 Section 5.4(b)
Test Method: ANSI C63.10 (2013) Section 7.8.5
Limit:
Frequency range(MHz) Output power of the intentional radiator(watt)
1 for 250 hopping channels
902-928 0.25 for 25< hopping channels <50

1 for digital modulation
1 for 275 non-overlapping hopping channels

2400-2483.5 0.125 for all other frequency hopping systems
1 for digital modulation
5725-5850 1 for frequency hopping systems and digital modulation

7.3.1 E.U.T. Operation
Operating Environment:

Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.3.2 Test Setup Diagram

Spectrum Analyzer

i -
L I=li=l=]

A N ood [
S5 EUT

o -

Non-Conducted Table

Ground Reference Plane

7.3.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.4 20dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.247(a)(1)
RSS-247 Section 5.1(a)
Test Method: ANSI C63.10 (2013) Section 7.8.7
7.41 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar
Test mode a:Engineering Mode_Using test software to control EUT working in continuous

transmitting, and select channel and modulation type.
7.4.2 Test Setup Diagram

Spectrum Analyzer

=]
L0, o o -

~
ENENES]
o o o

i |

Non-Conducted Table

Ground Reference Plane

7.4.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.5 Carrier Frequencies Separation
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)
RSS-247 Section 5.1(b)
Test Method: ANSI C63.10 (2013) Section 7.8.2
Limit: 2/3 of the 20dB bandwidth base on the transmission power is less than
0.125W
7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar
Test mode a:Engineering Mode_Using test software to control EUT working in continuous

transmitting, and select channel and modulation type.
7.5.2 Test Setup Diagram

Spectrum Analyzer

=]
L0 =Nl

~
ENENES]
o o Y

i -

Non-Conducted Table

Ground Reference Plane

7.5.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.6 Hopping Channel Number
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)(iii)
RSS-247 Section 5.1(d)
Test Method: ANSI C63.10 (2013) Section 7.8.3
Limit:
Frequency range(MHz) Number of hopping channels (minimum)
50 for 20dB bandwidth <250kHz
902-928 -
25 for 20dB bandwidth =2250kHz
2400-2483.5 15
5725-5850 75

7.6.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.6.2 Test Setup Diagram

Spectrum Analyzer

=]
L0, o o -

~
ENENES]
o o o

-

Non-Conducted Table

Ground Reference Plane

7.6.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.7 Dwell Time
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)(iii)
RSS-247 Section 5.1(d)
Test Method: ANSI C63.10 (2013) Section 7.8.4
Limit:
Frequency(MHz) Limit
902-928 0.4S within a 20S period(20dB bandwidth<250kHz)
0.4S within a 10S period(20dB bandwidth=250kHz)
0.4S within a period of 0.4S multiplied by the number
2400-2483.5 .
of hopping channels
5725-5850 0.4S within a 30S period

7.7.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.7.2 Test Setup Diagram

Spectrum Analyzer

=]
L0, o o -

~
ENENES]
o o o

-

Non-Conducted Table

Ground Reference Plane

7.7.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.8 Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
RSS-247 Section 5.5
Test Method: ANSI C63.10 (2013) Section 7.8.6
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)

7.8.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.8.2 Test Setup Diagram

Spectrum Analyzer

=l
d N o -

~
=lli==1ji==]
I=ICI=I=]

== E.U.T

Non-Conducted Table

Ground Reference Plane

7.8.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.9 Conducted Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
RSS-247 Section 5.5
Test Method: ANSI C63.10 (2013) Section 7.8.8
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)

7.9.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.9.2 Test Setup Diagram

Spectrum Analyzer

=l
d N o -

~
=lli==1ji==]
I=ICI=I=]

== E.U.T

Non-Conducted Table

Ground Reference Plane

7.9.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001
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7.10 Radiated Emissions which fall in the restricted bands

Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Section 3.3 & RSS-Gen Section 8.9

Test Method: ANSI C63.10 (2013) Section 6.10.5

Limit:

Frequency(MHz) Field strength(microvolts/meter) Measurement distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30

30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remark: The emission limits shown in the above table are based on measurements employing a CISPR
guasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz. Radiated
emission limits in these three bands are based on measurements employing an average detector, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by
more than 20 dB under any condition of modulation.

7.10.1 E.U.T. Operation
Operating Environment;
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.10.2 Test Setup Diagram

Antenna Tower Antenna Tower

Turntable Gound Reference Plane “ =

Gound Reference Plane

TestReceiver 1= | RO e Test Receiver | | = {:ﬁ {ﬁ, 4

0.6m Loop Antenna

:

— =

Turntable Gound Reference Plane

Test Receiver
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7.10.3 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.
Remark 1. Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2. For frequencies above 1GHz, the field strength limits are based on average limits.
However, the peak field strength of any emission shall not exceed the maximum permitted average
limits specified above by more than 20 dB under any condition of modulation. For the emissions
whose peak level is lower than the average limit, only the peak measurement is shown in the report.
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low

11{}Lne.ﬂ.n\ﬂ.-l {dBuVim)

825
1

55.0

27.5

2310 2350 2410
Freguency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv,/m dBuv/m dB
2376.83 42.586 26.81 6.45 37.36 37.66 74.880 -36.48 Peak
2396.88 41.93 26.83 6.47 37.36 37.87 74.88 -36.93 Peak
2402 .25 181.95 26.85 6.58 37.35 97.15 74.88 23.15 Peak

Note:Emission Level=Read Level+fAntenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:Low

11{}Le1.rel {dBuVim)}

825 { \|

1 "
&£
bt b g, REIRTY AR TR T S TSRS L IV P ATy . L.-.J \.

55.0

275

2310 2350 2410
Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2366.48 48.92 26.88 6.42 37.36 35.98 T74.88 -38.82 Peak
23%96.00 48.680 26.83 6.47 37.36 35.74 T74.88 -38.26 Peak
2482.15 92.92 26.85 6.58 37.35 88.12 74.88 14.12 Peak

MNote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

11{}Lmre-l {(dBuVim}

825 ’r
il

55.0/

75 MWMMMW

2475 2500 2550
Freguency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuwv dB/m dB dB dBuv/m dBuv,/m dB
2479.81 95.49 26017  6.74 37.49 98.91 74.88 16.91 Peak
2483.58 57.37 26.18 6.8 37.51 52.84 74.88 -21.16 Peak
2483.81 54.28 26.18 6.8 37.51 49.75% 74.88 -24.25 Peak

Note:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:High

11{}Le1.rel {dBuVim)}

825 )I \

55.0H £

275

2475 2500 2550
Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2479.96 94.34 26.17 6.74 37.49 89.76 T74.88 15.76 Peak
2483.58 56.1@ 26.18 6.88 37.51 51.57 74.88 -22.43 Peak
2483.88 53.83 26.18 6.88 37.51 48.58 74.88 -25.58 Peak

MNote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Horizontal; Modulation:11/4 DQPSK; ; Channel:Low

11{}Lmre-l {(dBuVim}

I
\

55.0/

!
r
{
%
3o
¥
E\-_\_q_.
|

27.5)

2310 2350 2410
Freguency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuwv dB/m dB dB dBuv/m dBuv,/m dB
2368.69 41.49 26,80 6.45 37.36 36.58 74.880 -37.42 Peak
2390.88 39.48 26.83 6.47 37.36 34.62 T74.88 -39.38 Peak
2401.95 1868.15 26.85 6.58 37.35 95.35% 74.88  21.35 Peak

Note:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Vertical; Modulation:1/4 DQPSK; ; Channel:Low

11{}Lne.ﬂ.n\ﬂ.-l {dBuVim)

3
82,5 .'I 'l\l
55.0 I \
1 4 / \‘-
TR R o Fricie s T L Hir AL it P PR o Aok
27.5
2310 2350 2410

Freguency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv,/m dBuv/m dB
2371.88 41.59 26.81 6.45 37.36 36.69 J4.88 -37.31 Peak
2398.88@ 39.53 26.83 6.47 37.36 34.67 74.88 -39.33 Peak
2481.95 91.17 26.85 6.58 37.35 86.37 74.88 12.37 Peak

Note:Emission Level=Read Level+fAntenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Horizontal; Modulation:11/4 DQPSK; ; Channel:High

11{}Lne.ﬂ.n\ﬂ.-l {dBuVim)

825 (\'
il

55.0

27.5

2475 2500 2550
Freguency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv,/m dBuv/m dB
2479.96 95.46 26.17 6.74 37.49 98.88 J4.88 16.88 Peak
2483.580 57.21 26.18 6.88 37.51 52.68 74.88 -21.32 Peak
2483.81 54.56 26.18 6.88 37.51 58.83 74.88 -23.97 Peak

Note:Emission Level=Read Level+fAntenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Vertical; Modulation:1/4 DQPSK; ; Channel:High

11{}Lnewa-l {dBuVim)

s25| |
i

55.0 E

Ak i

27.5

2475 2500 2550
Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv,/m dBuv,/m dB
2479.81 93.51 26.17 6.74 37.49 B8.93 74.88 14.93 Peak
2483.58 54.61 26.18 6.86 37.51 5O8.88 74.88 -23.92 Peak
2483.96 58.71 26.18 6.8 37.51 46.18 74.88 -27.82 Peak

Mote:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Horizontal; Modulation:8DPSK; ; Channel:Low

11{:‘L-:enre-l {dBuVim}

I

12
=
PR 1Y P YT PRI PO RPN VI A G A J \\

55.0/

27.5

2310 2350 2410
Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuwv dB/m dB dB dBuv/m dBuv,/m dB
2381.98 41.92 26.82 6.45 37.36 37.83 74.88 -36.97 Peak
2390.86 41.27 26.83 6.47 37.36 36.41 74.88 -37.59 Peak
2402.15 188.48  26.85 6.58 37.35 95.68 74.88 21.680 Peak

Note:Emission Level=Read Level+fntenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Vertical; Modulation:8DPSK; ; Channel:Low

1an&!.ﬂa-l {dBuVim)}

3
825 f".!
55.0 y \
itk " i oy ) L . 1 + |q_'4| 4/ \
27.5
2310 2350 2410

Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Ower
Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuwv dB/m dBb dB dBuv/m dBuv,/m dBb
2375.52 41.53 26.81 6.45 37.36 36.63 74.88 -37.37 Peak
2398.80 39.12 26.83 6.47 37.36 34.26 T74.88 -39.74 Peak
2481.84 91.29 26.85 6.58 37.35 86.49 74.88 12.49 Peak

Mote:Emission Level=Read Level+Antenna Factor+(able loss-Preamp Factor
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Mode:a; Polarization:Horizontal; Modulation:8DPSK; ; Channel:High

11{}Lnewa-l {dBuVim)

825 \
|

d_a-
|

55.0/

Wﬁyﬁﬂm
27.5

2475 2500 2550
Frequency (MHz)

Antenna Polarity :HORIZONTAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB
2479.96 95.86 26.17 6.74 37.49 98.48 74.88 16.48 Peak
2483.58 57.84  26.18 6.86 37.51 G52.51 74.88 -21.49 Peak
2483.81 54.81 26.18 6.88 37.51 49.48 74.88 -24.52 Peak

Note:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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Mode:a; Polarization:Vertical; Modulation:8DPSK; ; Channel:High

110Le1.rel {dBuVim)}

g2 [\
il

Bl

27.5

2475 2500 2550
Frequency (MHz)

Antenna Polarity :VERTICAL

Read Antenna Cable Preamp Emission Limit Owver
Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv,/m dBuv/m dB
2479.81 93.38 26.17 6.74 37.49 B88.72 74.88 14.72 Peak
2483.58 55.38 26.18 6.8 37.51 58.77 74.88 -23.23 Peak
2483.88 52.49 26.18 6.8 37.51 47.96 74.88 -26.84 Peak

Note:Emission Level=Read Level+Antenna Factor+(Cable loss-Preamp Factor
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7.11 Radiated Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209
Section 3.3 & RSS-Gen Section 8.9

Test Method: ANSI C63.10 (2013) Section 6.4,6.5,6.6

Limit:

Frequency(MHz) Field strength(microvolts/meter) Measurement distance(meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30

30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remark: The emission limits shown in the above table are based on measurements employing a CISPR
guasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000 MHz. Radiated
emission limits in these three bands are based on measurements employing an average detector, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by
more than 20 dB under any condition of modulation.

7.11.1 E.U.T. Operation
Operating Environment;
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar

Test mode a:Engineering Mode_Using test software to control EUT working in continuous
transmitting, and select channel and modulation type.

7.11.2 Test Setup Diagram

Antenna Tower Antenna Tower

Turntable Gound Reference Plane “ =

Gound Reference Plane

TestReceiver 1= | RO e Test Receiver | | = {:ﬁ {ﬁ, 4

0.6m Loop Antenna

:

— =

Turntable Gound Reference Plane

Test Receiver
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7.11.3 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at
a 3 or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position
of the highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at
a 3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was
mounted on the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was
tuned to heights 1 meter) and the rotatable table was turned from O degrees to 360 degrees to find
the maximum reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method
as specified and then reported in a data sheet.

h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark:

1) For emission below 1GHz, through pre-scan found the worst case is the lowest channel. Only the
worst case is recorded in the report.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The
basic equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

3) Scan from 9kHz to 25GHz, the disturbance above 18GHz and below 30MHz was very low. The
points marked on above plots are the highest emissions could be found when testing, so only above
points had been displayed. The amplitude of spurious emissions from the radiator which are
attenuated more than 20dB below the limit need not be reported.

4) For frequencies above 1GHz, the field strength limits are based on average limits. However, the
peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the emissions whose peak level is
lower than the average limit, only the peak measurement is shown
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Below 1GHz
1 MLeveI {(dBuVim}
5.0
50.0) [
| I
P 3 4
MI fmll F|
25.0] . '
W‘W i w"""f W e
30 50 100 200 500 1000
Frequency (MHz)
Antenna Polarity :HORIZONTAL
EUT/Project A272CR
Test mode :d
Read Antenna Cable Preamp Emission Limit Over
Freg Lewel Factor Loss Factor Level Line Limit Remark
MHz dBuv dB/m dB dB dBuv/m dBuw/m dB
1 167.82 68.97 11.93 @.65 42.58 30.97 43.59 -12.53 QP
2 199.89 65.79 9.48 90.69 42.52 33.36 43.59 -18.14 QP
3 2508.38 63.46 11.58 @.77 42.46 33.27 46.88 -12.73 QP
4 346.81 59.49 14.15 @.92 42.25 32.31 46.88 -13.69 QP
5 5e1.18 54.88 17.24 1.18 42.14 31.16 46.89 -14.84 QP
6 6@1.43 51.52 19.42 1.38 42.19 30.13 46.80 -15.87 QP

Note:Emission Level=Read Level+Antenna Factor+Cable loss-Preamp Factor
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1 MLeveI {(dBuVim}
5.0
50.0) [
I
4
5 l\“th. LT S L
AW R ik
30 50 100 200 500 1000
Frequency (MHz)
Antenna Polarity :VERTICAL
EUT/Project A272CR
Test mode :d
Read Antenna Cable Preamp Emission Limit Over
Freg Lewel Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuv/m dBuw/m dB

39.53 62.98 15.36 ©.18 42.60 35.92 40.00 -4.88 QP
39.58 62.82 16.26 ©6.22 42.62 35.88 40.00 -4.12 QP
175.84 61.85 11.75 @.66 42.56 30.98 43.58 -12.68 QP
64.24 11.58 B.77 42,46 34.85 46.88 -11.95 QP
359.19 54.22 14.38 @.93 42.21 27.32 46.88 -18.68 QP
501.18 52.34 17.24 1.18 42.14 28.62 46.00 -17.38 QP

LA B b
[l
%3}
®
¥}
=

Note:Emission Level=Read Level+Antenna Factor+Cable loss-Preamp Factor
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Above 1GHz
Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low
Frequency RX R Factor  Emission Limit

MHz dBuV dB dBuV/m  dBuV/m dB

4804 39.88 6.18 46.06 54 -7.94

7206 36.12 10.63 46.75 54 -7.25

9608 33.88 14.38 48.26 54 -5.74

SGS-CSTC Standards Technical Services Co., Ltd. Shanghai

Report No.: SHEM180500427001
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Over Limit Detector

Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:Low
Over Limit Detector

Frequency
MHz
4804
7206
9608

Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:middle

Frequency
MHz
4882
7323
9764

Mode:a; Polarization:Vertical, Modulation:GFSK; ; Channel:middle

Frequency
MHz
4882
7323
9764

Mode:a; Polarization:Horizontal; Modulation:GFSK; ; Channel:High

Frequency
MHz
4960
7440
9920

RX_R
dBuVv
36.83
35.46
33.80

RX_R
dBuv
34.97
38.81
33.05

RX_R
dBuVv
35.42
35.65
30.77

RX_R
dBuVv
38.42
36.18
31.31

Factor Emission

dB dBuV/m  dBuV/m dB

6.18 43.01
10.63 46.09
14.38 48.18

Factor Emission

Limit

54 -10.99
54 -7.91
54 -5.82

peak
peak
peak

peak
peak
peak

Over Limit Detector

dB dBuV/m  dBuV/m dB

7.00 41.97
11.13 49.94
14.36 47.41

Factor Emission

Limit
54 -12.03
54 -4.06
54 -6.59

peak
peak
peak

Over Limit Detector

dB dBuV/m  dBuV/m dB

7.00 42.42
11.13 46.78
14.36 45.13

Factor Emission

Limit

54 -11.58
54 -7.22
54 -8.87

peak
peak
peak

Over Limit Detector

dB dBuVv/m  dBuV/m dB

7.49 4591
11.65 47.83
14.40 45.71

Limit
54 -8.09
54 -6.17
54 -8.29

Mode:a; Polarization:Vertical; Modulation:GFSK; ; Channel:High
Over Limit Detector

Frequency
MHz
4960
7440
9920

RX_R
dBuVv
34.95
33.86
31.00

Factor Emission

dB dBuV/m  dBuV/m dB

7.49 42.44
11.65 45,51
14.40 45.40

NO.588 'West Jindu Road, Songjiang District, Shanghal,China 201612

| BE L - BIEEHARSS

Limit
54 -11.56
54 -8.49
54 -8.60
H: 201612

peak
peak
peak

peak
peak
peak
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Mode:a; Polarization:Horizontal; Modulation:1m/4 DQPSK; ; Channel:Low
Over Limit Detector

Frequency
MHz
4804
7206
9608

Mode:a; Polarization:Vertical; Modulation:1/4 DQPSK; ; Channel:Low

Frequency
MHz
4804
7206
9608

RX_R
dBuVv
39.63
37.28
30.16

RX_R
dBuv
33.62
33.13
32.28

Factor Emission

dB dBuV/m  dBuV/m dB

6.18 45.81
10.63 47.91
14.38 44.54

Factor Emission

Limit
54 -8.19
54 -6.09
54 -9.46

peak
peak
peak

Over Limit Detector

dB dBuV/m  dBuV/m dB

6.18 39.80
10.63 43.76
14.38 46.66

Limit
54 -14.20
54 -10.24
54 -7.34

peak
peak
peak

Mode:a; Polarization:Horizontal; Modulation:1/4 DQPSK; ; Channel:middle
Over Limit Detector

Frequency
MHz
4882
7323
9764

RX_R
dBuVv
38.64
37.36
33.31

Factor Emission

dB dBuV/m  dBuV/m dB

7.00 45.64
11.13 48.49
14.36 47.67

Limit
54 -8.36
54 -5.51
54 -6.33

peak
peak
peak

Mode:a; Polarization:Vertical; Modulation:1/4 DQPSK; ; Channel:middle
Over Limit Detector

Frequency
MHz
4882
7323
9764

RX_R
dBuVvV
36.41
35.08
34.44

Factor Emission

dB dBuV/m  dBuV/m dB

7.00 43.41
11.13 46.21
14.36 48.80

Limit
54 -10.59
54 -7.79
54 -5.20

peak
peak
peak

Mode:a; Polarization:Horizontal; Modulation:11/4 DQPSK; ; Channel:High
Over Limit Detector

Frequency
MHz
4960
7440
9920

RX_R
dBuVv
34.32
33.83
33.96

Factor Emission

dB dBuV/m  dBuV/m dB

7.49 41.81
11.65 45.48
14.40 48.36

Limit
54 -12.19
54 -8.52
54 -5.64

peak
peak
peak

Mode:a; Polarization:Vertical; Modulation:1/4 DQPSK; ; Channel:High
Over Limit Detector

Frequency
MHz
4960
7440
9920

RX_R
dBuv
35.65
35.59
32.61

Factor Emission

dB dBuV/m  dBuV/m dB

7.49 43.14
11.65 47.24
14.40 47.01

NO.588 'West Jindu Road, Songjiang District, Shanghal,China 201612
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Limit
54 -10.86
54 -6.76
54 -6.99
H: 201612

peak
peak
peak
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Mode:a; Polarization:Horizontal; Modulation:8DPSK; ; Channel:Low

Frequency RX R Factor  Emission Limit Over Limit Detector
MHz dBuVv dB dBuv/m  dBuV/m dB
4804 38.22 6.18 44.40 54 -9.60 peak
7206 36.10 10.63 46.73 54 -7.27 peak
9608 33.02 14.38 47.40 54 -6.60 peak

Mode:a; Polarization:Vertical; Modulation:8DPSK; ; Channel:Low

Frequency RX R Factor  Emission Limit  Over Limit Detector
MHz dBuVv dB dBuv/m  dBuV/m dB
4804 32.83 6.18 39.01 54 -14.99 peak
7206 33.94 10.63 44.57 54 -9.43 peak
9608 32.12 14.38 46.50 54 -7.50 peak

Mode:a; Polarization:Horizontal; Modulation:8DPSK; ; Channel:middle

Frequency RX R Factor  Emission Limit  Over Limit Detector
MHz dBuVv dB dBuv/m  dBuV/m dB
4882 38.79 7.00 45.79 54 -8.21 peak
7323 36.88 11.13 48.01 54 -5.99 peak
9764 34.46 14.36 48.82 54 -5.18 peak

Mode:a; Polarization:Vertical; Modulation:8DPSK; ; Channel:middle

Frequency RX R Factor  Emission Limit  Over Limit Detector
MHz dBuVv dB dBuv/m  dBuV/m dB
4882 38.35 7.00 45.35 54 -8.65 peak
7323 36.66 11.13 47.79 54 -6.21 peak
9764 32.77 14.36 47.13 54 -6.87 peak

Mode:a; Polarization:Horizontal; Modulation:8DPSK; ; Channel:High

Frequency RX R Factor  Emission Limit  Over Limit Detector
MHz dBuVvV dB dBuvV/m  dBuV/m dB
4960 36.91 7.49 44.40 54 -9.60 peak
7440 36.34 11.65 47.99 54 -6.01 peak
9920 32.51 14.40 46.91 54 -7.09 peak

Mode:a; Polarization:Vertical; Modulation:8DPSK; ; Channel:High

Frequency RX R Factor  Emission Limit  Over Limit Detector
MHz dBuVv dB dBuV/m  dBuV/m dB
4960 37.23 7.49 4472 54 -9.28 peak
7440 35.12 11.65 46.77 54 -7.23 peak
9920 31.23 14.40 45.63 54 -8.37 peak
NO.588 West Jindu Road, Songjiang District, Shanghal Crina 201612 ¥35:21)6191565 YES-E1EIMSETE  wAWLSgSIraup.com.cn
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7.12 99% Bandwidth
Test Requirement RSS-Gen Section 6.6
Test Method: ANSI C63.10 Section 6.9.3
7121 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 50 % RH Atmospheric Pressure: 1002 mbar
Test mode a:Engineering Mode_Using test software to control EUT working in continuous

transmitting, and select channel and modulation type.
7.12.2 Test Setup Diagram

Spectrum Analyzer

=]
L0, o -

N oo
i e |

| = [ = |

Non-Conducted Table

Ground Reference Plane

7.12.3 Measurement Procedure and Data

The detailed test data see: Appendix A SHEM180500427001

| NO.586 West Jindu Road, Songjiang District, Shanghal,Crina 201612 135-21)61915665 AEG-Z1E1EISETE  wawLagsgroup.comen
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8 Test Setup Photographs
Refer to the < Test Setup photos-FCC>.
9 EUT Constructional Detalils
Refer to the < External Photos > & < Internal Photos >.
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Appendix A for SHEM180500427001
1.20 dB Bandwidth
Test Mode Test Channel EBW[MHZz] Limit[MHz] Verdict
DH5 2402 1.04 PASS
DH5 2441 1.05 PASS
DH5 2480 1.05 PASS
2DH5 2402 1.16 PASS
2DH5 2441 1.16 PASS
2DH5 2480 1.16 PASS
3DH5 2402 1.17 PASS
3DH5 2441 1.17 PASS
3DH5 2480 1.17 PASS

NO.588 West Jindu Road, Songjiang District, Shanghal China 201612

(BB« LN - RIS SBERSS

il 201612

135-21)61915655  ABE-Z1E1H1SETE  wawL3gsgroup.com.ca
195-21)61915086 AB-HEIETE  esis.chinaisgs.com

Member of the SGS Group (SGS SA)




| Branch

SGS-CSTC Standards Technical Services Co., Ltd. Shanghai

Report No.: SHEM180500427001

Page:

47 of 101

20 dB Bandwidth_DH5_2402

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.402000000 GHz

#IFGain:Low

Ref Offset 8.81 dB
Ref 18.81 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

SENSEINT]|

05:50:31 PM Sep 03, 2018

== Trig: Free Run

Center Freq: 2.402000000 GHz
Avg[Hold: 111
#Atten: 20 dB

Mkr1

#VBW 100 kHz

Total Power

992.01 kH=z

Transmit Freq Error
x dB Bandwidth

30.1386 kHz
1.043 MHz

OBW Power
x dB

20 dB Bandwidth_DH5_2441

99.00 %
-20.00 dB

Radio Std: None Frequency

Radio Device: BTS
2.402028 GHz
7.1402 dBm

Center Freq
2.402000000 GHz

Span 2 MHz
Sweep 2.133 ms

Freq Offset
0O Hz

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.441000000 GH=z

#IFGain:Low

Ref Offset 8.95 dB
Ref 18.95 dBm

ALIGH AUTO

05:54:06 PM Sep 03, 2018

Center Freq: 2.441000000 GHz
Trig: Free Run AvglHold>1i1
#Atten: 20 dB

Mkr1

Radio Std: None Frequency

Radio Device: BTS

2.441028 GHZ|
7.8166 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz

#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power
996.52 kHz

28.205 kHz
1.046 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

MsG STATUS

20 dB Bandwidth_DH5 2480

10up.coMm.ca
chinasys com
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Agilent Spectrum Analyzer - Occupied BW.
TR SENSE:INT] ALIGH AUTO 05:56:27 PM Sep 03, 2018

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radieo Std: None Frequency
= Avg[Hold: 111

#IFGain:Low g Radio Device: BTS

Ref Offset 8.95 dB
Ref 18.95 dBm

Mkr1 2.480028 GHz
7.9019 dBm

Center 2.48 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

993.03 kHz FreqOffset
Transmit Freq Error 28.218 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.045 MHz x dB -20.00 dB

20 dB Bandwidth_2DH5_2402

Agilent Spectrum Analyzer - Occupied BW.
| B ST Eaaes SENSE:INT] ALIGH AUTO 07:15:31 PM Sep 03, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
=~ Trig: Free Run AvglHold: 171
#IFGain:Low #Atten: 20 dB Radio Device: BTS

MKr1_2.402038 GHz
Ref Offset8.81 dB
Ref 15.31 dBm 6.2043 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.0708 MHz
Transmit Freq Error 26.924 kHz OBW Power 99.00 %
x dB Bandwidth 1.163 MHz x dB -20.00 dB

=S sTATUS

20 dB Bandwidth_2DH5_2441
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Agilent Spectrum Analyzer - Occupied BW.
TR SENSE:INT] ALIGH AUTO 07:20:41PM Sep 03, 2018

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
= Avg[Hold: 111

#IFGain:Low g Radio Device: BTS

Ref Offset 8.95 dB
Ref 18.95 dBm

Mkr1 2.440904 GHz
7.0481 dBm

Center 2.441 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.0695 MHz FreqOffset
Transmit Freq Error 23.688 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.158 MHz x dB -20.00 dB

20 dB Bandwidth_2DH5_2480

Agilent Spectrum Analyzer - Occupied BW.
| B ST Eaaes SENSE:INT] ALIGH AUTO 07:24:10PM Sep 03, 2018
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
=~ Trig: Free Run AvglHold>1/1
#IFGain:Low #Atten: 20 dB Radio Device: BTS

MKr1_2.480036 GHz
Ref Offset 8.95 dB
Ref 18.95 dBm 6.9674 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz Span 2 MHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.0683 MHz
Transmit Freq Error 23.940 kHz OBW Power 99.00 %
x dB Bandwidth 1.160 MHz x dB -20.00 dB

=S sTATUS

20 dB Bandwidth_3DH5 2402
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Agilent Spectrum Analyzer - Occupied BW.
TR SENSE:INT] ALIGH AUTO 07:28:27 PM Sep 03, 2018

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radieo Std: None Frequency
= Avg[Hold: 111

#IFGain:Low g Radio Device: BTS

Ref Offset8.81 dB
Ref 18.81 dBm

Mkr1 2.40203 GHz
6.55607 dBm

Center 2.402 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.1178 MHz FreqOffset
Transmit Freq Error 50.144 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.170 MHz x dB -20.00 dB

20 dB Bandwidth_3DH5_2441

Agilent Spectrum Analyzer - Occupied BW.
| B ST Eaaes SENSE:INT] ALIGH AUTO 07:33:15PM Sep 03, 2018
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
=~ Trig: Free Run AvglHold: 171
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1_2.44103 GHz
Ref Offset 8.95 dB
Ref 18.95 dBm 7.2594 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz Span 2 MHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.1180 MHz
Transmit Freq Error 50.208 kHz OBW Power 99.00 %
x dB Bandwidth 1.172 NMHz x dB -20.00 dB

=S sTATUS

20 dB Bandwidth_3DH5 2480
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Agilent Spectrum Analyzer - Occupied BW

RE S0 AC

SENSEINT]|

ALIGH AUTO

07:36:30PM Sep 03, 2018

Center Freq: 2.480000000 GHz
== Trig: Free Run AvglHold: 111
#Atten: 20 dB

[EEEREEE
Center Freq 2.480000000 GHz

#IFGain:Low

Radio Std: None Frequency

Radio Device: BTS

Mkr1 2.480032 GHz

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.48 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.1185 MHz
50.417 kHz
1.171 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

7.2639 dBm

Center Freq
2.480000000 GHz

Span 2 MHz
Sweep 2.133 ms|

99.00 %
-20.00 dB

STATUS

201612

201612
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B bl RIESHERS A

135-21)61915655  \BE-21 1915878
§95-21)61915655  AE&-E1 1045678

WAVL3ZSM0UD.COM.CO
e 538 chnasys com

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shanghai

——

\ Branch
Report No.: SHEM180500427001
Page: 52 of 101
2.0ccupied Bandwidth

Test Mode Test Channel OBWI[MHZz] Limit[MHz] Verdict
DH5 2402 0.99 PASS
DH5 2441 1.00 PASS
DH5 2480 0.99 PASS
2DH5 2402 1.07 PASS
2DH5 2441 1.07 PASS
2DH5 2480 1.07 PASS
3DH5 2402 1.12 PASS
3DH5 2441 1.11 PASS
3DH5 2480 1.12 PASS
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Occupied Bandwidth_DH5_2402

Agilent Spectrum Analyzer - Occupied BW.

SENSE:INT] ALIGH AT 05:50:53PM Sep 03, 2018

Center Freq: 2.402000000 GHz
Trig: Free Run AvglHold: 111
A

o S AC
Center Freq 2.402000000 GHz Radio Std: None

Radio Device: BTS

==
#IFGain:Low HAtte

Ref Offset8.81 dB
Ref 30.00 dBm

Center 2.402 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
992 87 kHz

29.671 kHz
1.043 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth_DH5 2441

Frequency

Center Freq
2.402000000 GHz

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Occupied BW
Son o eC

SENSEINT]| ALIGH AUTO 05:54:20 PM Sep 03, 2018

Center Freq: 2.441000000 GHz
== Trig: Free Run AvglHold>1i1
#Atten: 40 dB

Center Freq 2.441000000 GHz Radio Std: None

#IFGain:Low Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power
997.15 kHz

27.943 kHz
1.044 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

MsG STATUS

Frequency

Freq Offset
0 Hz

Occupied Bandwidth_DH5 2480
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Agilent Spectrum Analyzer - Occupied BW
R EEE e I e | SENSEIINT] ALIGN 05:56:50PM Sep 03, 2019
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
b= Trig: Free Run Avgl|Hold>1/1
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center 2.48 GHz Span 2 MHz

CF Step
‘Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms 200.000 kHz

uto Man
Occupied Bandwidth Total Power

992.58 kHz Freq Offset

Transmit Freq Error 27.599 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.042 MHz x dB -20.00 dB

Occupied Bandwidth_2DH5 2402

Agilent Spectrum Analyzer - Occupied BW
QO i i . s S0 i o | : ALIGH AUTO 07:15:52 PM Sep 03, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
=~ Trig:Free Run Avg[Hold>171
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.81 dB
Ref 30.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.0700 MHz
Transmit Freq Error 25.739 kHz OBW Power 99.00 %
x dB Bandwidth 1.153 MHz x dB -20.00 dB

sTATUS

Occupied Bandwidth_2DH5 2441
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Agilent Spectrum Analyzer - Occupied BW
R EEE I e B SENSEIINT] ALIGN 07:21:03PM Sep 03, 2019
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
b= Trig: Free Run AvglHold: 111
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center 2.441 GHz Span 2 MHz

CF Step
‘Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms 200.000 kHz

uto Man
Occupied Bandwidth Total Power

1.0675 MHz Freq Offset

Transmit Freq Error 23.192 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.146 MHz x dB -20.00 dB

Occupied Bandwidth_2DH5 2480

Agilent Spectrum Analyzer - Occupied BW
QO i i . s S0 i o | : ALIGH AUTO 07:24:32PM Sep 03, 2018
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
- Trig: Free Run Avg[Hold: 171
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.0682 MHz
Transmit Freq Error 22.863 kHz OBW Power 99.00 %
x dB Bandwidth 1.148 MHz x dB -20.00 dB

sTATUS

Occupied Bandwidth_3DH5_ 2402
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Agilent Spectrum Analyzer - Occupied BW
| e e | SENSE INT] ALIGH 07:26:49PM Sep 03, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None (PLEEIIEET
= Trig: Free Run Avg[Hold: 11
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset8.81 dB
Ref 30.00 dBm

Center 2.402 GHz Span 2 MHz

CF Step
‘Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms 200.000 kHz

uto Man
Occupied Bandwidth Total Power

1.1151 MHz Freq Offset

Transmit Freq Error 51.220 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.166 MHz x dB -20.00 dB

Occupied Bandwidth_3DH5 2441

Agilent Spectrum Analyzer - Occupied BW
QO i i . s S0 o o | : ALIGH AUTO 07:33:37 PM Sep 03, 2018
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
- Trig: Free Run Avg[Hold: 171
HIFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz
#Res BW 30 kHz #FVBW 100 kHz Sweep 2.133 ms

Occupied Bandwidth Total Power

1.1137 MHz
Transmit Freq Error 50.208 kHz OBW Power 99.00 %
x dB Bandwidth 1.170 MHz x dB -20.00 dB

sTATUS

Occupied Bandwidth_3DH5_2480
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Agilent Spectrum Analyzer - Occupied BW
T T SENSE:INT] ALIGH AUTO 07:26:52 PM Sep 03, 2018
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None (PLEEIIEET
=+~ Trig: Free Run AvglHold: 111
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz
#Res BW 30 kHz #FVBW 100 kHz

Occupied Bandwidth Total Power

1.1197 MHz FreqOffset
Transmit Freq Error 49.866 kHz OBW Power 99.00 % O Hz
x dB Bandwidth 1.172 MHz x dB -20.00 dB

MsG STATUS
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3.Conducted Peak Output Power

Test Mode Test Channel Power[dBm] Limit[dBm] Verdict
DH5 2402 7.46 20.96 PASS
DH5 2441 8.16 20.96 PASS
DH5 2480 8.27 20.96 PASS
2DH5 2402 7.37 20.96 PASS
2DH5 2441 8.04 20.96 PASS
2DH5 2480 8.09 20.96 PASS
3DH5 2402 7.57 20.96 PASS
3DH5 2441 8.25 20.96 PASS
3DH5 2480 8.32 20.96 PASS
NO.588 West Jindu Road, Songjiang District, Shanghal China 201612 135216191555 ATE-ZIEIISETE  wAwL3gsgroup.comcn
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Conducted Peak Output Power_DH5_2402

Agilent Spectrum Analyzer - Swept SA
TR SENSE:INT] ALIGH AUTO 05:51:14 PM Sep 03, 2018

Center Freq 2.402000000 GHz #Avg Type: RMS TRACH Frequency
PRO Fast o Trig:Free Run Avg[Hold: 10/10 iy

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.81 dB
Ref 18.81 dBm

Center Freq
2.402000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.407000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Span 10.00 MHz
Sweep 1.067 ms (8001 pts)|

Agilent Spectrum Analyzer - Swept SA
S0 AC

|——]
Center Freq 2.441000000 GHz . #Avg Type: RMS
RO Fast + Trig:Free Run Avg[Hold: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

2.441000000 GHz

Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

| = STATUS.

Conducted Peak Output Power_DH5 2480
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Agilent Spectrum Analyzer - Swept SA

RE 502 AC

SENSEINT]|

ALIGH AUTOQ

EEEEEE
Center Freq 2.480000000 GHz .
PHO: Fast —+- Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

#Avg Type: RMS Frequency

Avg|Hold: 10110

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.485000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.402000000 GHz
PNO: Fast ~—»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 8.81 dB
Ref 18.81 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
Avg[Hold: 10/10

2.402000000 GHz

Sweep 1.067 ms (8001 pts)

|

sTATUS

Conducted Peak Output Power_2DH5 2441
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Agilent Spectrum Analyzer - Swept SA

RE S0 AC

SENSEINT]|

ALIGH AUTOQ

EEEEEE
Center Freq 2.441000000 GHz .
PHO: Fast —+- Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

#Avg Type: RMS Frequency

Avg|Hold: 10110

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.436000000 GHz

Stop Freq
2.446000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.480000000 GHz
PNO: Fast ~—»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.480000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
Avg[Hold: 10/10

2.480000000 GHz

Sweep 1.067 ms (8001 pts)

|
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Agilent Spectrum Analyzer - Swept SA

RE S0 AC

SENSEINT]|

ALIGH AUTOQ

EEEEEE
Center Freq 2.402000000 GHz .
PHO: Fast —+- Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.81 dB
Ref 18.81 dBm

#Avg Type: RMS Frequency

Avg|Hold: 10110

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.407000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.441000000 GHz
PNO: Fast ~—»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.441000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
Avg[Hold: 10/10

2.441000000 GHz

Sweep 1.067 ms (8001 pts)

|

sTATUS

Conducted Peak Output Power_3DH5_ 2480
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Agilent Spectrum Analyzer - Swept SA

RE 502 AC

EEEEEE
Center Freq 2.480000000 GHz .
PHO: Fast —+- Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.480000 GHz

#Res BW 3.0 MHz #VBW 8.0 MHz

#Avg Type: RMS
Avg[Hold: 10/10

Frequency

Span 10.00 MHz
Sweep 1.067 ms (8001 pts)

| =

STATUS
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4.Carrier Frequency Separation
Test Mode Test Channel Result{MHz] LimitfMHz] | Verdict
DH5 2441 0.99 0.697 PASS
2DH5 2441 1.00 0.772 PASS
3DH5 2441 0.96 0.781 PASS
NO.588 West Jindu Road, Songjiang District, Shanghal China 201612 135-21)61915655 AEE-Z1)E1H15E7E  wawLagsgroup.com.cn
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Carrier Frequency Separation_DH5_2441

Agilent Spectrum Analyzer - Swept SA
Q5 S ) O

|
Center Freq 2.440500000 GHz . #Avg Type: RMS
=NG: Wide —»- Trig: Free Run Avg[Hold: 10/10

IFG: ow #Atten: 20 dB

Frequency

Ref Offset 8.95 dB
1Ltl dBidiv Ref 18.95 dBm
9

Center Freq
2.440500000 GHz

StartFreq
2.439500000 GHz

Stop 2.441500 GHz
Sweep 2.133 ms (8001 pts)

MKF MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

(0 A2 [ 1 [ F [aA 939 75 kHz 0 (EEY=] I N R
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Agilent Spectrum Analyzer - Swept SA
QO L = e 1 0 i o s | B 56
Frequency

Center Freq 2.440500000 GH=z . #Avg Type: RMS
v Trig: Free Run Avg|Hold: 10/10

RAtten: 20 dB

Ref Offset 8.95 dB
10 dBidiv.__ Ref 18.95 dBm
Log

Center Freq
2.440500000 GHz

StartFreq
2.439500000 GHz

Stop 2441500 GHz
Sweep 2.133 ms (8001 pts)

MKF MODE| TRC| SCL FUNCTION FUNCTION WADTH FUNCTION VALUE

(0 A2 [ 1 [ F [a 1 .001 25 MHz 0 os2dB 0 000001 00000 ]
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Carrier Frequency Separation_3DH5_2441
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Agilent Spectrum Analyzer - Swept SA
S0 co SENSEINT] ALIGN AITO

Center Freq 2.440500000 GHz . #Avg Type: RMS
2 Free Run Avg[Hold: 10/10

Frequency

AMEKr1 961.00 kHz]
-0.10

Ref Offset 8.95 dB

Ref 18.95 dBm 0.101 dB
1A2
¢

MNWWW/”\”X

Start 2.439500 GHz Stop 2.441500 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (8001 pts)

~

x FUNCTION FUNCTION WADTH FUNCTION VALUE

MKF MODE| TRC| SCL

WAz (10 fl{A)  56100kHz| I
2 M f] 544020825 GHz| I
3 A I
a 7 1
5 — I
& I I
7 | I
8 | I
9 1 I
10 | I
11 [ I -
< >
IMSG STATUS
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5.Dwell Time

Test Test _ Burst Total Dwell 1| imitfs] | Verdict
Mode Channel Width[ms/hop/ch] Hops[hop*ch] Time[s]
DH1 2441 0.40 310 0.13 0.4 PASS
DH3 2441 1.66 160 0.27 0.4 PASS
DH5 2441 2.90 110 0.32 0.4 PASS
2DH1 2441 0.41 310 0.13 0.4 PASS
2DH3 2441 1.66 160 0.27 0.4 PASS
2DH5 2441 1.71 160 0.27 0.4 PASS
3DH1 2441 0.41 310 0.13 0.4 PASS
3DH3 2441 1.66 160 0.27 0.4 PASS
3DH5 2441 2.91 110 0.32 0.4 PASS
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Dwell Time_DH1_2441

Agilent Spectrum Analyzer - Swept SA
ETE]
Center Freq 2.441000000 GHz Trig Delay-1.250 ms ~ #Avg Type: RMS
PNO: Fast —»— THg: Video
IFGain:Low

10 dBidiv___ Ref 20.00 dBm
Log

[
At et O Ol |, ol oS AL
IR N N N N R L N
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (8001 pts)

MER MODE| TRC| SCL. x v
1]t [caA) 0.000 s [{A) 0.00 dB
[t ] 1.246 ms 16.48 dBm

FUNCTION FUNCTION WADTH FUNCTION VALUE A

VNN RWNS

Agilent Spectrum Analyzer - Swept SA

S0 AC

|
Center Freq 2.441000000 GHz ! #Avg Type: RMS A Frequency
PNO: Fast —»— Trg:Free Run }
IFGain:Low #Atten: 30 dB

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (8001 pts)

IMSG STATUS

Dwell Time_DH3 2441
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Agilent Spectrum Analyzer - Swept SA
S Y ALIGNAUTO  [07:51:42PM
Center Freq 2.441000000 GHz

—_—
IFGain:Low #Atten: 30 dB
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Agilent Spectrum Analyzer - Swept SA
R e 101 e < i
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (8001 pts)

STATUS

Dwell Time_DH5 2441

V332161915555 AEE-ZIEIEISETE  wawL3gSaroup.com.ca
S.com

Songjiang District, Shanghal Crina 201612

NO.588 'West Jin 16
ABEHERT iR 201612 15-21) 61015085 AEE-H1E11SETE e sps.chinaBsy

PR LK B

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shanghai

Branch
Report No.: SHEM180500427001
Page: 70 of 101

Agilent Spectrum Analyzer - Swept SA
S Y ALIGHAUTO  [07:49:55PM
Center Freq 2.441000000 GHz

—_—
IFGain:Low #Atten: 30 dB
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Agilent Spectrum Analyzer - Swept SA
R e 101 e < i
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

10 dBrdiv - Ref 20.00 dBm
Log

10.0

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (8001 pts)

STATUS

IMSG

Dwell Time_2DH1 2441
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Agilent Spectrum Analyzer - Swept SA
- O P
Center Freq 2.441000000 GHz

50 A o |
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Agilent Spectrum Analyzer - Swept SA
il RL RF

Center Freq 2.441000000 GHz

S0 A o |

#Avg Type: RMS

PNO: Fast —»— Trg:Free Run

IFGain:Low

10 dBrdw Ref 20.00 dBm

Center 2.441000000 GHz

#Atten: 30 dB

#VBW 3.0 MHz

Sweep 3.160 s (8001 pts)

STATUS

Dwell Time_2DH3 2441
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Agilent Spectrum Analyzer - Swept SA
S Y ALIGNAUTO  [08:00:16 M
Center Freq 2.441000000 GHz

—_—
IFGain:Low #Atten: 30 dB

10 dBidiv___ Ref 20.00 dBm
Log
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Agilent Spectrum Analyzer - Swept SA
R e 101 e < i
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (8001 pts)

STATUS
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Agilent Spectrum Analyzer - Swept SA
S Y ALIGHAUTO  [07:58:31FM
Center Freq 2.441000000 GHz :

—_—
IFGaln.an #Atten: 30 dB

MKR MODE| TRC| SCL FUNCTION FUNCTION WADTH FUNCTION VALUE

N a2 [ 1]t (A 0.000 s u ooge| [ 0 0000000
[t ] 1112 dBm

SOURNAN LW

A s

H
@
o]

Agilent Spectrum Analyzer - Swept SA
R e 101 e < i
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

10 dBrdw Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
S Y ALIGNAUTO  [08:10:51PM
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Agilent Spectrum Analyzer - Swept SA
R e 101 e < i
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

Center 2.441000000 GHz
#VBW 3.0 MHz Sweep 3.160 s (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
S Y ALIGNAUTO  [08:11:50PM
Center Freq 2.441000000 GHz
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IFGain:Low #Atten: 30 dB
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Agilent Spectrum Analyzer - Swept SA

|-
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

Center 2.441000000 GHz
#VBW 3.0 MHz Sweep 3.160 s (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
S Y
Center Freq 2.441000000 GHz

HAtten: 30 dB

AMkr1 0.000 s
Ref 20.00 dBm 0.00 dB|

Center 2.441000000 GHz Span 0 Hz
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FUNCTION FUNCTION WADTH FUNCTIONVALUE

SOURNANLWN

A s

H
@
o]

Agilent Spectrum Analyzer - Swept SA
R e 101 e < i : ALIGN AUTO
Center Freq 2.441000000 GHz . #Avg Type: RMS
PNO: Fast —»— Trg:Free Run
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (8001 pts)
IMSG STATUS
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6.Hopping Channel Number
Test Mode Number of Hopping Channel[N] Limit[N] | Verdict
DH5 79 >=15 | PASS
2DH5 79 >=15 [ PASS
3DH5 79 >=15 [ PASS
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Hopping Channel Number_DH5

Agilent Spectrum Analyzer - Swept SA
Q5 5 s 5 O
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Agilent Spectrum Analyzer - Swept SA
S0 el A ol | ; ALIGNAUTO
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7.Band-edge for RF Conducted Emissions

I\-lll-cejzte Cr-lraensrtlel Hopping PO\?VZ:[IdeE:m] Max. S?;g:::s Level Limit[dBm]| Verdict
DH5 2402 On 7.46 -36.17 -12.54 | PASS
DH5 2402 Off 7.34 -34.51 -12.66 | PASS
DH5 2480 On 8.11 -52.92 -11.89 | PASS
DH5 2480 Off 8.09 -49.70 -11.91 | PASS
2DH5 2402 On 5.46 -33.96 -14.54 | PASS
2DH5 2402 Off 6.80 -35.17 -13.20 | PASS
2DH5 2480 On 5.57 -56.57 -14.43 | PASS
2DH5 2480 Off 7.50 -51.40 -12.50 | PASS
3DH5 2402 On 5.49 -35.06 -14.51 | PASS
3DH5 2402 Off 7.10 -35.46 -12.90 | PASS
3DH5 2480 On 5.62 -53.18 -14.38 | PASS
3DH5 2480 Off 7.85 -48.66 -12.15 | PASS

NO.588 West Jindu Road, Songjiang District, Shanghal Crina 201612 ¥35:21)6191555 ATEHEIMISETE  waw.ags3roup.com.cn

4 TR LN RTIERBHERS i 201612 952161919556 AEEHEINSETE e s chinaBsgs.com
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Band-edge for RF Conducted Emissions_ DH5 2402_Hopping On

Agilent Spectrum Analyzer - Swept SA

ALIGH AUTO 07:46:19PM Sep 03, 2018

#Avg Type: RMS
Avg[Hold: 10/10

SENSE:INT]
Frequency

d_RL i S 5 | |
Center Freq 2.395500000 GHz

Free Run
RAtten: 20 dB
MKra 2.399 742 GHz

Ref Offset8.81 dB
Ref 15.81 dBm 36.174 dBm

#VBW 300 kHz

FUNCTION VALUE

FUNCTION FUNCTION WADTH

MKFR MODE TRC SCL x i

[ 1 [ f] 2.404 026 GHz 7.457 dBm
] 2.400 000 GHz 38243dBm| [ [ 7]
1] 57.918 dBm

2.399 742 GHz -36.174 dBm
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Band-edge for RF Conducted Emissions_DH5 2402 Hopping Off

Agilent Spectrum Analyzer - Swept SA

S0 AC
Center Freq 2.395000000 GHz ! #Avg Type: RMS
Peo Fast —r- Trig:Free Run AvglHold: 10/10

IFGain:Low #Atten: 20 dB

Ref Offset 8.81 dB
Ref 18.81 dBm

2.395000000 GHz

FUNCTION FUNCTION WADTH FUNCTION VALUE

MKFR MODE TRC SCL x i

ENEE 2.402 197 5 GHz 7.339dBm| |
EEEEES 2.400 000 0 GHz 37655dBm| | ]
INEEREE -58.908 dBm
T ENEE !

2,390 000 0 GHz
2399715 0 GHz -34.507 dBm
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Band-edge for RF Conducted Emissions_DH5 2480 Hopping On
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Agilent Spectrum Analyzer - Swept SA

FreaCmE

Center Freq 2.487500000 GHz . #Avg Type: RMS q Y
Trig: Free Run AvglHold: 1010
BAtten: 20 dB

Ref Offset 8.95 dB
10 dBrdiv.___ Ref 18.95 dBm
Log

Stop 2.50000 GHz
#VBW 300 kHz Sweep 2.400 ms (1001 pts)

MKFR MODE TRC SCL x i FUNCTION FUNCTION wWADTH FUNCTION wALUE

11 [f| 2 476 200 GHz 8110dBm| | 000 0000000 ]
(1 [ F] 2.483 500 GHz 55.497 dBm
ENEE 56,564 dBm
[1 [ f | 2.484 150 GHz 52921 dBm
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Band-edge for RF Conducted Emissions_DH5 2480 Hopping Off

Agilent Spectrum Analyzer - Swept SA
QI L e = e 1 50 i o s | : ALIGN AUTO :58:26 PM Sep 03, 2018

RL
Center Freq 2.487500000 GHz #Avg Type: RMS : Frequency
PN Avg|Hold: 10/10

Ref Offset 8.95 dB
Ref 18.95 dBm

2.487500000 GHz

TR
[ MY\
T A A
A I

#Res BW 100 kHz

MKFR MODE TRC SCL x i

[ 1 [ F] 2,480 041 GHz 8.087 dBm

[1 [ F] 2.483 500 GHz 53.805 dBm

(1] f | 2.500 000 GHz -58.1406 dBm
[ 2.484 044 GHz 45698 dBm
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z
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Band-edge for RF Conducted Emissions_2DH5_2402_Hopping On
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Agilent Spectrum Analyzer - Swept SA

55 FreaCmE

Center Freq 2.395500000 GHz . #Avg Type: RMS q Y
Trig: Free Run AvglHold: 1010
BAtten: 20 dB

Mkra 2.399 994 GHZ
Ref 15.81 dBm 33.962 dBm

2.399 994 GHz
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Agilent Spactrum Analyzer - Swept SA

QR il s S0 o o

Center Freq 2.395000000 GHz #Avg Type: RMS
PR Avg[Hold: 10/10

Ref Offset 8.81 dB
Ref 18.81 dBm

2.395000000 GHz

Stop 2.40500 GHz
#VBW 300 kHz

MEFR MODE| TRC| SCL. b ad FUNCTION FUNCTION wWIDTH FUNCTION VALUE "~
jl N [1[f] 24020400GHz|  6.801 dBm|
b N (1] f[  24000000GHz[  -35.172 dBm]
El N1 f[  23900000GHz[  -59.900 dBm|
cd N [1[f[ 23999975 GHz[  -35.357 dBm|
g - rrrr 0 ]
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7 - 1]
8 r - 1
9 - 1
10 r 1]
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Band-edge for RF Conducted Emissions_2DH5_2480_Hopping On
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Agilent Spectrum Analyzer - Swept SA
S0 AC

[
Center Freq 2.487500000 GHz . #Avg Type: RMS Frequency
Trig: Free Run Avg[Hold: 10/10

#Atten: 20 dB

Ref Offset 8.95 dB
10 dBrdiv.___ Ref 18.95 dBm
Log

o
o P
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2.483 975 GHz
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Agilent Spectrum Analyzer - Swept SA
Q.5 5 O

RL s
Center Freq 2.487500000 GHz #Avg Type: RMS
PN Avg[Hold: 10/10

Ref Offset 8.95 dB
Ref 18.95 dBm

2.487500000 GHz

#Res BW 100 kHz

MKFR MODE TRC SCL x i

|4 [ ¢ 2480041 GHz| 7501 dBm|
[ [ f] 2433500GHz|  53.812 dBm|
ENEE 2.500 000 GHz

[ F ] 2.483 897 GHz

]
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Band-edge for RF Conducted Emissions_3DH5_2402_Hopping On
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Agilent Spectrum Analyzer - Swept SA
S0I co e : :05:
Frequency

Center Freq 2.395500000 GHz . #Avg Type: RMS
Trig: Free Run Avg[Hold: 10/10

#Atten: 20 dB

Mkrd 2.399 99,
-35.

Ref Offset8.81 dB
Ref 18.81 dBm

A s

H
@
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Agilent Spectrum Analyzer - Swept SA
Q.5 1 ) O

RL s
Center Freq 2.395000000 GHz #Avg Type: RMS
PN Avg[Hold: 10/10

Ref Offset 8.81 dB
Ref 18.81 dBm

2.395000000 GHz

Stop 2.40500 GHz
#Res BW 100 kHz
MKR_MODE| TRC| SCL. % v FUNCTION FUNCTION WD TH FUNCTION VALUE
| B

[ 1 [ F] 2.401 867 5 GHz 7.103 dBm
] 2.400 000 0 GHz 35462dBm| [ [ 7]

[ f ] 2.390 000 0 GHz
[ F ] 2399997 5 GHz
]
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Band-edge for RF Conducted Emissions_3DH5_2480_Hopping On
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Agilent Spectrum Analyzer - Swept SA

ALIGH AUTO
Frequency

T
Center Freq 2.487500000 GHz .
Trig: Free Run

#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

#VBW 300 kHz

#Avg Type: RMS
Avg[Hold: 10/10

Mkrd 2.483 525 GHz
3.

Stop 2.50000 GHz
weep 2.400 ms (1001 pts)

FUNCTION VALUE  «

MKFR MODE TRC SCL x i
[ 1 [ f] 2,475 025 GHz 5616 dBm
[1 [ F] 2.483 500 GHz 53.183 dBm
55,040 dBm
2.483 525 GHz 53175 dBm
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Agilent Spectrum Analyzer - Swept SA

ALIGH AUTO

EE
Center Freq 2.487500000 GHz .
=) Trig: Free Run

#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

Start 2.47500 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
Avg[Hold: 1010

Mkr4 2.483 547 GHz

2.487500000 GHz

Stop 2.50000 GHz
Sweep 2.667 ms (8001 pts)

FUNCTION VALUE  «

MKFR MODE TRC SCL x i

| N [1]F ] 2,479 869 GHz 7.854 dBm
[ N [1]f] 2.483 500 GHz 50.957 dBm
INEERNE 60.729 dBm
| N [1]F] 2.483 547 GHz -48.662 dBm
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8.RF Conducted Spurious Emissions
Test | StartFre | StopFre| RBW | VBW Max. i _
TestMode| o\ nel | MHz | [MHZ] | [zl | [z |PreflaBmll Level h oy [Verdict
[dBm]
DH5 2402 30 10000 100 300 7.29 -45.69 12<_ 7 1 PASS
DH5 2402 10000 26000 100 300 7.286 -43.59 12<_ _71 PASS
DH5 2441 30 10000 100 300 7.97 -46.23 12<_ O 4 PASS
DH5 2441 10000 26000 100 300 7.965 -44.30 12<_ O 4 PASS
DH5 2480 30 10000 100 300 7.94 -47.75 12<_ E)G PASS
DH5 2480 10000 26000 100 300 7.941 -43.69 12<_ E)G PASS
2DH5 2402 30 10000 100 300 6.70 -47.75 13<'_30 PASS
2DH5 2402 10000 26000 100 300 6.7 -44.23 13<'_30 PASS
2DH5 2441 30 10000 100 300 7.43 -47.98 1; ,_57 PASS
2DH5 2441 10000 26000 100 300 7.429 -43.54 1; ,_57 PASS
2DH5 2480 30 10000 100 300 7.39 -48.92 1; él PASS
2DH5 2480 10000 26000 100 300 7.39 -43.93 1; Eil PASS
3DH5 2402 30 10000 100 300 7.06 -49.84 1; é5 PASS
3DH5 2402 10000 26000 100 300 7.055 -43.73 1; é5 PASS
3DH5 2441 30 10000 100 300 7.74 -49.91 1; -26 PASS
3DH5 2441 10000 26000 100 300 7.742 -43.76 1; -26 PASS
3DH5 2480 30 10000 100 300 7.82 -48.66 1; -18 PASS
3DH5 2480 10000 | 26000 | 100 300 7.821 | -43.71 12<_'18 PASS
e T T ISR (LT owncanoBiussen
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RF Conducted Spurious Emissions_DH5_ 2402

Agilent Spectrum Analyzer - Swept SA
SOIQEE: CH SRR SENSE:INT] ALIGH AUTO:

Center Freq 2.402000000 GHz #Avg Type: RMS 5 Frequency
PNO: Wide —»— THg:Free Run Avg|Hold: 10/10 ;

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.81 dB
Ref 18.81 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0 Hz

#VBW 300 kHz

Agilent Spectrum Analyzer - Swept SA
ETE] o
Center Freq 5.015000000 GHz #Avg Type: RMS 3 q Y
PNO: Fast —#— Trg:Free Run Avg|Hold: 510 ‘
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.81 dB
Ref 1 1 dBm

CenterFreq

5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

W’”W""’"'I'"”” " NIHMMMMM.ml N . Freq Offset

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)

Jysa STATUS,

NO.588 'West Jindu R gliang f
FE LN RIEESHERT i 20
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612 §95-21)61915086 ABE-1 61045808 e st

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shanghai

Branch

Report No.: SHEM180500427001
Page: 89 of 101

Agilent Spectrum Analyzer - Swept SA
S0 5

Center Freq 18.000000000 GHz .
PNO: Fast —#»— Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.81 dB
Ref 18.81 d

AT MERENTE S gV

Frequency

#Avg Type: RMS
Avg|Hold: 3M10

Auto Tune

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz

Freq Offset
0 Hz

Stop 26.000 GHz
Sweep 1.530 s (8001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

5062 A o |

Center Freq 2.441000000 GHz .
—»— Trig:Free Run

#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

#VBW 300 kHz

#Avy Type: RMS Frequency

Avg|Hold: 10/10

Auto Tune

CenterFreq
2.441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

Freq Offset
0 Hz

Sweep 1.067 ms (8001 pts)

STATUS

NO.588 'West Jindu R
FE LN RIEESHERT

ad, Songjiang District, Shanghal,China 20

i 20

2 135-21)61915656 AEE-Z1E1ESEIE  wawm
12 §95-21)61915086 ABE-1 61045808 e st
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Agilent Spectrum Analyzer - Swept SA
ont - 2 0C Frequenc
Center Freq 5.015000000 GHz #Avg Type: RMS 3 q Y
PNO: Fast —#— Trg:Free Run Avg|Hold: 510 ‘
IFGain:Low #Atten: 20 dB P

Auto Tune

Ref Offset 8.95 dB
Ref 18.95 d

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

-HINMMMMMMJ

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)

Jysa STATUS,

Agilent Spectrum Analyzer - Swept SA
QO L s e S0 e, | : ALIGHAUTO | 05:55:30PM o
Center Freq 18.000000000 GHz #Avy Type: RMS : q Y
PNO: Fast —»— 1rg:Free Run Avg|Hold: 3r10 ‘
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.95 dB
Ref 18.95 dBm

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
3 1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
#VBW 300 kHz Sweep 1.530 s (8001 pts)

Jysa STATUS,

RF Conducted Spurious Emissions_DH5 2480

NO.588 'West Jindu R gliang f
FE LN RIEESHERT i 20
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Agilent Spectrum Analyzer - Swept SA
coiNHELE e SENSE:INT] ALIGN AUTO 05:58:43PM

Center Freq 2.480000000 GHz #Avg Type: RMS TRAGE Frequency
PNO: Wide —»— THg:Free Run Avg|Hold: 10/10 TPE

IFGain:Low #Atten: 20 dB DET

Mkr1 2.480 199 500 GHz Auto Tune
7

Ref Offset 8.95 dB

Ref 18.95 dBm .941 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
QO L s e 0 e : ALIGHAUTO  [05:58:58PM Sep03, 2018
RAve Type: RMS Frequency
Center Freq 5.015000000 GHz . g Type:
PNO: Fast —#— 1rg:Free Run Avg|Hold: 5110
IFGain:L ow #Atten: 20 dB

MKr2 2.324 3 GHz Auto Tune
R 2324301

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz

Start 30 MHz Stop 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 953.1 ms (8001 pts)

| STATUS,

NO.588 'West Jind
Lo R I )

Rioad, Songjiang District, Shanghal, China 201612 135-21)61915655 AEG-Z1E1HISETE  waw
AR S HERT iR 201612 ¥35-21)61915585 ABG-HEIHSETE es
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Agilent Spectrum Analyzer - Swept SA
S0 5

Center Freq 18.000000000 GHz
PNO: Fast —#»— Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 d

Frequency

#Avg Type: RMS
Avg|Hold: 3M10

Auto Tune

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
Sweep 1.530 s (8001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

5062 A o |

Center Freq 2.402000000 GHz .
—»— Trig:Free Run

#Atten: 20 dB

Ref Offset 8.81 dB
Ref 18.81 dBm

#VBW 300 kHz

#Avy Type: RMS Frequency

Avg|Hold: 10/10

Auto Tune

CenterFreq
2.402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

Freq Offset
0 Hz

Sweep 1.067 ms (8001 pts)

STATUS

NO.588 'West Jindu R gliang
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'R-ii 20
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Agilent Spectrum Analyzer - Swept SA
ont - 2 0C Frequenc
Center Freq 5.015000000 GHz #Avg Type: RMS 3 q Y
PNO: Fast —#— Trg:Free Run Avg|Hold: 510 ‘
IFGain:Low #Atten: 20 dB P

Auto Tune

Ref Offset 8.81 dB
Ref 18.81 d

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)

Jysa STATUS,

Agilent Spectrum Analyzer - Swept SA
B =2 seEn eRas e el O o8 SERSEEE S : ALIGHAUTO  [07:15:49PM

Center Freq 18.000000000 GHz #Avg Type: RMS TRAGE Frequency
PNO: Fast —»— 1rg:Free Run Avg|Hold: 3r10 TYPE : ;

IFGain:Low #Atten: 20 dB

Mkr1 25.508 GHz Auto Tune
Rer 1831 dem -44.228 dBm

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
#VBW 300 kHz Sweep 1.530 s (8001 pts)

Jysa STATUS,

RF Conducted Spurious Emissions_2DH5 2441

NO.588 'West Jindu R gliang f
FE LN RIEESHERT i 20
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Agilent Spectrum Analyzer - Swept SA
coiNHELE e SENSE:INT] ALIGN AUTO 07:22:45PM

Center Freq 2.441000000 GHz #Avg Type: RMS TRACE Frequency
PNO: Wide —»— THg:Free Run Avg|Hold: 10/10 TPE

IFGain:Low #Atten: 20 dB DET

Mkr1 2.441 033 000 GHz AULCIEDE

Ref Offset 8.95 dB

Ref 18.95 dBm 7.429 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.441000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
QO L s e 0 e : ALIGHAUTO  [07:22:58PM Sep03, 2018
RAve Type: RMS Frequency
Center Freq 5.015000000 GHz . g Type:
PNO: Fast —#— 1rg:Free Run Avg|Hold: 5110
IFGain:L ow #Atten: 20 dB

MKr2 2.597 3 GHz Auto Tune
R 2597 3Cr

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)

| STATUS,

NO.588 'West Jind
Lo R I )

Rioad, Songjiang District, Shanghal, China 201612 135-21)61915655 AEG-Z1E1HISETE  waw
AR S HERT iR 201612 ¥35-21)61915585 ABG-HEIHSETE es
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Agilent Spectrum Analyzer - Swept SA
S0 5

Center Freq 18.000000000 GHz
PNO: Fast —#»— Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 d

Frequency

#Avg Type: RMS
Avg|Hold: 3M10

Auto Tune

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
Sweep 1.530 s (8001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

5062 A o |

Center Freq 2.480000000 GHz .
—»— Trig:Free Run

#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

#VBW 300 kHz

#Avy Type: RMS Frequency

Avg|Hold: 10/10

Auto Tune

CenterFreq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

Freq Offset
0 Hz

Sweep 1.067 ms (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
ont - 2 0C Frequenc
Center Freq 5.015000000 GHz . #Avg Type: RMS 3 q Y
PNO: Fast —#— Trg:Free Run Avg|Hold: 410 ¢
IFGain:Low #Atten: 20 dB P

Auto Tune

Ref Offset 8.95 dB
Ref 18.95 d

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

NN
& -“IM‘“MM Ill_m,.mu“m Freq Offset

PTG 0 Hz

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)

Jysa STATUS,

Agilent Spectrum Analyzer - Swept SA
SOIQEE:CH SRRt : ALIGHAUTO  [07:27:26PM

Center Freq 18.000000000 GHz #Avg Type: RMS TRAGE Frequency
PNO: Fast —»— 1rg:Free Run Avg|Hold: 3r10 TYPE : ;

IFGain:Low #Atten: 20 dB DET!

Mkr1 24.842 GHz Auto Tune
R 2484 Otz

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
#VBW 300 kHz Sweep 1.530 s (8001 pts)

Jysa STATUS,
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Agilent Spectrum Analyzer - Swept SA
coiNHELE e SENSE:INT] ALIGN AUTO 07:32:02PM

Center Freq 2.402000000 GHz #Avg Type: RMS TRAGE Frequency
PNO: Wide —»— THg:Free Run Avg|Hold: 10/10 TPE

IFGain:Low #Atten: 20 dB DET

Mkr1 2.401 862 750 GHz Auto Tune

Ref Offset 8.81 dB

Ref 18.81 dBm 7.055 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.400500000 GHz

Stop Freq
2.403500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.402000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
QO L s e 0 e : ALIGHAUTO  [07:32:17PM Sep03, 2018
RAve Type: RMS Frequency
Center Freq 5.015000000 GHz . g Type:
PNO: Fast —#— 1rg:Free Run Avg|Hold: 5110
IFGain:L ow #Atten: 20 dB

MKr2 2.557 4 GHz Auto Tune
R 255730

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
S0 5

Center Freq 18.000000000 GHz
PNO: Fast —#»— Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 8.81 dB
Ref 18.81 d

ha Ay N
puRiey BT

T, ,mu

Aut.ct Man

Frequency

#Avg Type: RMS
Avg|Hold: 3M10

Auto Tune

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz

Freq Offset
0 Hz

Stop 26.000 GHz
Sweep 1.530 s (8001 pts)

STATUS

Agilent Spectrum Analyzer - Swept SA

5062 A o |

Center Freq 2.441000000 GHz .
—»— Trig:Free Run

#Atten: 20 dB

Ref Offset 8.95 dB
Ref 18.95 dBm

#VBW 300 kHz

#Avy Type: RMS Frequency

Avg|Hold: 10/10

Auto Tune

CenterFreq
2.441000000 GHz

StartFreq
2.439500000 GHz

Stop Freq
2.442500000 GHz

Freq Offset
0 Hz

Sweep 1.067 ms (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
ont - 2 0C Frequenc
Center Freq 5.015000000 GHz #Avg Type: RMS 3 q Y
PNO: Fast —#— Trg:Free Run Avg|Hold: 510 ‘
IFGain:Low #Atten: 20 dB P

Auto Tune

Ref Offset 8.95 dB
10 dB/div. - Ref 18.95 dl
Log

- CenterFreq

5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

e i o g

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)

Jysa STATUS,

Agilent Spectrum Analyzer - Swept SA
QO L s e S0 e, | : ALIGHAUTO  [07:3543PM o
Center Freq 18.000000000 GHz #Avy Type: RMS : q Y
PNO: Fast —»— 1rg:Free Run Avg|Hold: 3r10 ‘
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.95 dB
Ref 18.95 dBm

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
#VBW 300 kHz Sweep 1.530 s (8001 pts)
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Agilent Spectrum Analyzer - Swept SA
coiNHELE e SENSE:INT] ALIGN AUTO 07:39:40PM

Center Freq 2.480000000 GHz #Avg Type: RMS TRAGE Frequency
PNO: Wide —»— THg:Free Run Avg|Hold: 10/10 TPE

IFGain:Low #Atten: 20 dB DET

Mkr1 2.479 863 500 GHz Auto Tune
7

Ref Offset 8.95 dB

Ref 18.95 dBm .821 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.478500000 GHz

Stop Freq
2.481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
QO L s e 0 e : ALIGHAUTO  [07:39:55PM Sep03, 2018
RAve Type: RMS Frequency
Center Freq 5.015000000 GHz . g Type:
PNO: Fast —#— 1rg:Free Run Avg|Hold: 5110
IFGain:L ow #Atten: 20 dB

MKr2 2.635 9 GHz Auto Tune
R 2635501z

CenterFreq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz

Stop 10.000 GHz
#VBW 300 kHz Sweep 953.1 ms (8001 pts)
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m}ient Spectrum Analyzer - Swept SA
- | B e e B | ALIGNAUTO  [07:40:05PM Sep 03, 2018
BAvg Type: RMS Frequency
Center Freq 18.000000000 GHz . g Type:
PNO: Fast —#»— Trig:Free Run Avg|Hold: 3M10 ¢
IFGain:Low #Atten: 20 dB

Mkr1 25.964 GHz Auto Tune
R 25,963 o1tz

CenterFreq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

CF Step
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Start 10.000 GHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.530 s (8001 pts)

Jysa STATUS,

- End of the Report -
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