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1 GENERAL PRODUCT INFORMATION

1.1 Product Description

Product Name: V2X On-Board Unit

Brand Name: DENSO
Model No.: Hercules H7.1E

Model Difference: N/A

Hardware Version: N/A

Firmware Version: N/A
EUT Series No.: U12QL1800006C01
Power Supply: DC 12V

1.2  Operation Frequency Range

Operating Frequency (MHz) Operating Frequency (MHz)

GSM/GPRS/EDGE 850 8242 - 8488 WCDMA /HSPA+Band Il | 18524 -  1907.6

GSM/GPRS/EDGE 1900 1850.2 - 1909.8 WCDMA/HSPA+Band IV | 17124 -  1752.6

WCDMA /HSPA+BandV | 8264 - 846.6
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1.3  Antenna Designation

Antenna Type Antenna Model No.

Dipole ANT-LTE-WS-SMA
Note: Transmission in frequencies in this test report are only available by the above antenna(s).

Modulation Frequency Peak Antenna Gain Peqk Antenna Gain

(MHz) (dBi) w cable loss (dBi) w/o cable loss
GSM/GPRS/EDGE 850 8242 - 8488 1.59 4.09
GSM/GPRS/EDGE 1900  [1850.2 - 1909.8 1.76 5.86
WCDMA / HSPA+Band Il [1852.4 - 1907.6 1.76 5.86
WCDMA /HSPA+Band IV |1712.4 - 1752.6 1.76 5.86
WCDMA /HSPA+BandV | 826.4 - 846.6 1.59 4.09

Note: 1. Antenna information is provided by the applicant.
2. Cable length 10ft, cable model: RG-174.
3. The measurements were demonstrated by using the antenna gain with cable loss as the
worst case scenarios.
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1.4 Type of Emission & Max ERP/EIRP Power Measurement Result:

ERP/EIRP (dBm) W 99% Type of Emission
GSM 850 3162 | ERP | 1452 0.2411 241KGXW
GPRS 850 3172 | ERP | 1.486 0.2463 246KGXW
EDGE 850 26.73 ERP 0.471 0.2475 [ 247TKGTW
GSM 1900 30.68 | EIRP | 1.169 0.2397 240KGXW
GPRS 1900 3162 | EIRP | 1.452 0.2494 249KGXW
EDGE 1900 27.88 EIRP | 0.614 0.2506 251KG7W

ERP / EIRP (dBm) W 99% Type of Emission
WCDMA Band I 24.67 | EIRP | 0.293 4.1479 AM15FOW
HSDPA Band |l 23.75 | EIRP | 0.237 4.1434 AM14FOW
HSUPA Band |l 24.00 | EIRP | 0.251 4.1401 AM14FOW
WCDMA Band IV 2529 | EIRP | 0.338 4.1299 AM13FOW
HSDPA Band IV 24.07 | EIRP | 0.255 4.1268 AM13FOW
HSUPA Band IV 24.26 | EIRP | 0.267 4.1270 AM13FOW
WCDMA Band V 2216 | ERP | 0.164 4.1234 AM12FOW
HSDPA Band V 21.06 | ERP | 0.128 4.1287 AM13FOW
HSUPA Band V 20.87 | ERP | 0.122 4.1248 AM12FOW
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1.5 Test Methodology of Applied Standards

FCC 47 CFR Part 2, 22H, 24E, 27C
ANSI C63.26-2015

KDB971168 D01 Power Meas license Digital System v03r01

KDB941225 D01 SAR test for 3G devices v03r01 (SAR Measurement Procedures for 3G
Devices, WCDMA / HSPA) was used for EUT and Base station setting.

KDB412172 D01 Determining ERP and EIRP v01r01
TS 151 010-1 is used to set, and measure the output power.

1.6 Test Facility

FCC Designa- IC CAB

Laboratory Test Site Address Test Site Name tion number identifier

SAC 1
SAC 3
Conduction 1
No.134, Wu Kung Road, New Taipei Conducted 1
Industrial Park, Wuku District, New Conducted 2 TWO0027

Taipei City, Taiwan. Conducted 3
Conducted 4
Conducted 5

. Conducted 6
SGS Taiwan Ltd. Conduction A

Central RF Lab. TW3702

SACC
(TAF code 3702) SAGD

SAC G
Conducted A
Conducted B TW0028
Conducted C
Conducted D
Conducted E
Conducted F
Conducted G

No.2, Keji 1st Rd., Guishan District,
Taoyuan City, Taiwan 333

Note: Test site name is remarked on the equipment list in each section of this report as an indica-
tion where measurements occurred in specific test site and address.

1.7  Special Accessories
No special accessories were used during testing.

1.8 Equipment Modifications
There was no modifications incorporated into the EUT.
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1.9 Radiated Emission Test Sites For Measurements From 9 kHz To 30 MHz

Radiated emission below 30MHz is measured in a 9m*9m*6m semi-anechoic chamber,

the measurements correspond to those obtained at an open-field test site.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the

result came out very similar.
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SYSTEM TEST CONFIGURATION

EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emis-
sion characteristics in a continuous normal application.

EUT Exercise

The EUT (Transmitter) was operated in the continuous transmission mode employed with
the simulator of the Base Station that fixates at test default channels to fix the Tx frequency
which was for the purpose of the measurements.

Test Procedure

2.3.1 Conducted Measurement at Antenna Port

The EUT is placed on a table which is 0.8 m above ground plane. A low loss of RF cable
was used to connect the antenna port of EUT to measurement equipment.

2.3.2 Radiated Emissions (ERP/EIRP)

The EUT is placed on a turn table, for emission measurements below 1 GHz is 0.8 m above
ground plane, for emission measurements above 1 GHz, the table height shall be 1.5 m.
The turn table shall rotate 360 degrees to determine the position of maximum emission
level. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing the
polarization of receiving antenna both Horizontal and Vertical. In order to find out the max.
emission, the relative positions of this hand-held transmitter (EUT) was rotated through
three orthogonal axes and measurement procedures for electric field radiated emissions
above 1 GHz the EUT measurement is to be made “while keeping the antenna in the ‘cone
of radiation’ from that area and pointed at the area both in azimuth and elevation, with polar-
ization oriented for maximum response.” is still within the 3dB illumination BW of the meas-
urement antenna.

24 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenu-
ation factor between EUT conducted port and spectrum analyzer. With the offset compensa-
tion, the spectrum analyzer reading level is exactly EUT RF output level.

Note:

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Following shows an offset computation in physical test.

RF cable loss (dB) | Attenuation factor(dB) | offset(dB)
Low Band (Below 1GHz) 3.8 10 13.8
High Band (Above 1 GHz) 3.7 10 13.7
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Test Mode

DC voltage (V)

DC current (mA)

GSM 850

GSM 1900

WCDMA/HSPA Band I

WCDMA/HSPA Band IV

WCDMA/HSPA Band V

12

920

796

821

893

896
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2.6 Configuration of Tested System
Fig. 2-1 Configuration of Tested System (Fixed Channel-Conducted)

2G/3G

MT8815B

Analyzer

Fig. 2-2 Configuration of Tested System (Fixed Channel-Radiated)

DC Power

Notebook USB HUB
Supply

EUT

Remote Side

MT8815B

Table 2-1 Equipment Used in

Model/
ltem Equipment Mfr/Brand Series No. | pData Cable | Power Cord
Type No.

Radio Communication

1. Analyer Anritsu MT8815B | 6200711454 N/A N/A
2. DC Power Supply Agilent E3640A MY52410006 N/A N/A
3. Notebook Lenovo L480 PF-1SONT5 N/A N/A
4. 4Ports USB HUB Samrt HB-560 20080701 N/A N/A
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SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§2.1046(a) RF Power Output Compliant
§22.913(a)(5)
§24.232(c) ERP/ EIRP measurement Compliant
§27.50(d)(4)
§2.1049(h) 99% & 26dB Occupied Bandwidth Compliant
§2.1051 §22.917(a)(b) Out of Band Emissions at Antenna Ter-
§24.238(a) minals and | Compliant
§27.53(h) Band Edge / Emission mask require-
] ments
§2.1053 :
§2.1057(a)(1)§22.917(a) Field Strength |
§24.238(a) of Compliant
§27‘ 53(h) Spurious Radiation
§2§7254(.)?:)2((1(;EB) Peak to Average Ratio Compliant
§2.1055(a)(1) §22.355
§24.235 Frequency Stability Compliant
§27.54
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BT FORP o S HRLSE TR RS RO ESEERTIE c AL ALAP LG ET

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for
electronic format documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions. Attention is drawn to the limitation of liability, indemni-
fication and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and
obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification
of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/#7# % 7 % % A74 A £ FI % 7 1§ 134 5

SRS AHRSF AT | 1(886-2) 2299-3279

f (886-2) 2298-0488

Wwww.sgs.com.tw
Member of SGS Group



Report No.: ER/2021/50133
Page: 13 of 110

4 DESCRIPTION OF TEST MODES

4.1 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.

2. Pre-Scan has been conducted to determine the worst-case mode from all possible com-
binations between available modulations, data rates, X(E1)Y(E2)Z(H) axis and antenna
ports. The worst case was found as listed below. Following channel(s) was (were) selected
for the final test as listed below:

BAND H Plane E1 Plane | E2 Plane

GSM/GPRS/EDGE 850 \
GSM/GPRS/EDGE 1900
WCDMA/HSPA Band lI
WCDMA/HSPA Band IV
WCDMA/HSPA Band V

I < I <I<
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4.2 Measurement Configuration

GSM Test Channel WCDMA/HSpA | Test Channel
Test Items Test Items q

Bands | | [ m | H Bands LlwmlH

ERP 850 v v v ERP Band V v v v

EIRP 1900 | v [ v [ v EIRP Bnad I v vi]v

850 v | - Band IV v |vi|v

FREQUENCY STABILITY |- - e T T

850 v v v FREQUENCY STABILITY Band IV - v -

OCCUPIED BANDWIDTH Band v A v
1900 v v v

850 v v v Bnad Il v Vv v

PEAK TO AVERAGE RATIO OCCUPIED BANDWIDTH Band IV v v v
1900 v v v

850 Band V v v v

BAND EDGE A I Bnad I vv]v

190 | v |-V PEAK TO AVERAGE RATIO Band IV vIv]|v

CONDCUDETED EMISSION |20 | V ] vV 1V Band V v v ]v

1900 [ v | v |V Bnad Il vi|-]v

RADIATED EMISSION 80 | v Vv |V BAND EDGE Band IV v -]V

1900 | v v ]v Band V v]-|v

Bnad Il v % v

CONDCUDETED EMISSION Band IV v v v

Band V v v v

Bnad Il v Vv v

RADIATED EMISSION Band IV v v v

Band V v v v
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5 MEASUREMENT UNCERTAINTY

Test ltems Uncertainty
RF Power Output +/- 1 dB
+/- 3 dB
ERP/ EIRP measurement - 3 4B
Emission Bandwidth +/- 153 Hz

Out of Band Emissions at Antenna Terminals and Band Edge| +/- 1.69 dB

Peak to Average Ratio +/- 1 dB
Frequency Stability vs. Temperature +/- 153 Hz
Frequency Stability vs. Voltage +/- 153 Hz
Temperature +/- 04 °C

Humidity - 35 %

DC / AC Power Source +/- 1 %

Radiated Spurious Emission Measurement Uncertainty
+/- 2.64 dB 9kHz~30MHz
+- 493 dB 30MHz - 1000MHz
+/- 4.81 dB 1GHz - 18GHz
+/- 452 dB 18GHz - 40GHz
+/- 2.64 dB 9kHz~30MHz
+/- 4.45 dB 30MHz - 1000MHz
+/- 481 dB 1GHz - 18GHz
+/- 452 dB 18GHz - 40GHz

Polarization: Vertical

Polarization: Horizontal

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.
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6 MAXMUM OUTPUT POWER
6.1 Standard Applicable

A base station simulator was used to establish communication with the EUT. Its parameters
were set to transmit the maximum power on the EUT. The measured power in the radio fre-
quency on the transmitter output terminals.

According to FCC §2.1046

FCC 22.913(a)
(5) mobile transmitters and auxiliary test transmitters must not exceed 7 watts.

FCC 24.232(c)
Mobile and portable stations are limited to 2 W EIRP.

FCC 27.50(d)

(4) Mobile, and portable (hand-held) stations operating in the 1710-1755 MHz, 1695-1710
MHz and 1755-1780 MHz bands are limited to 1W EIRP.
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6.2 Test Set-up

Communication
Tester

EUT Splitter

Attenuator

Power meter

Note: Measurement setup for testing on Antenna connector

6.3  Output Power Measurement Applicable Guideance

The transmitter output was connected to a calibrated attenuator, the other end of which
was connected to a power meter.

Transmitter output was read off the power meter in dBm.

The power output at the transmitter antenna port was determined by adding the value of
the attenuator to the power meter reading.

TS 151 010-1 is reference to conduct the test measurement of output power.

The Procedure of KDB941225 (SAR Measurement Procedures for 3G devices,
(WCDMA/HSPA) was used for EUT and RMC 12.2kps is used for Base station set-
ting.

KDB 971168 D01 Power Meas License Digital System as the supplemental test meth-
odology to adjust the proper setting obtaining the measurement results.

Conducted average power is obtained from the simulator telecommunication test set.
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6.4 Determining ERP and/or EIRP from conducted RF output power measurements
According to KDB 412172 D01 Power Approach,

EIRP = Pt+Gr-Lc,
ERP= EIRP-2.15,

Where:

ERP or EIRP = effective radiated power or equivalent isotropically radiated power
(expressed in the same units as PT, typically dBW, dBm, or power
spectral density (PSD)2), relative to either a dipole antenna (ERP) or
an isotropic antenna (EIRP);

Pr = transmitter output power, expressed in dBW, dBm, or PSD;

Gr = gain of the transmitting antenna, in dBd (ERP) or dBi (EIRP);

Lc = signal attenuation in the connecting cable between the transmitter

and antenna, in dB.

6.5 Measurement Equipment Used

Conducted Emission Test Site: Conducted 4

MODEL | SERIAL
EQUIPMENT TYPE MER NUMBER | Numper | LASTCAL. | CALDUE.
Radio C/fnrglr;‘:r”'cat'on Anritsu | MT8815B | 6200711454 | 04/07/2021 | 04/06/2022
DC Power Supply Agilent E3640A | MY52410006 | 12/17/2020 | 12/16/2021
— BW-
Attenuator vini-Circuit | o1 2 12/16/2020 | 12/15/2021
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6.6 GSM Measurement Results

GSM/GPRS/EDGE (GMSK; 8-PSK) Result:

EUT Freq. o /fv‘;r"dggﬁr A”Gtzi”n”a ERP EIRP Limit Margin
Mode (MH2) (dBm) (dBi) (dBm) (dBm) (dBm) (dB)
824.2 128 32.18 1.59 31.62 33.77 38.50 473
C;ig" 836.6 190 32.14 1.59 31.58 33.73 38.50 477
848.8 251 32,17 159 31.61 33.76 33.50 474
18502 | 512 28.73 1.76 28.34 30.49 33.00 251
(13;0'\3 18800 | 661 28.80 1.76 28.41 30.56 33.00 .44
19008 | 810 28.92 176 28.53 30.68 33.00 2.3
824.2 128 32.28 1.59 3172 33.87 38.50 463
G;%S 836.6 190 32.25 1.59 31.69 33.84 38.50 4.66
848.8 251 32.22 1.59 31.66 33.81 38.50 4.69
18502 | 512 29.49 176 29.10 31.25 33.00 175
Glzg(f’ 18800 | 661 29.77 1.76 29.38 31.53 33.00 147
19008 | 810 29.86 1.76 29.47 31.62 33.00 1.38
824.2 128 27.29 159 26.73 28.88 38.50 9.62
ESDS%E 836.6 190 27.13 1.59 26.57 28.72 38.50 978
848.8 251 27.27 159 26.71 28.86 38.50 9.64
18502 | 512 26.11 1.76 25.72 27.87 33.00 513
Elzgg 18800 | 661 26.12 1.76 25.73 27.88 33.00 5.12
19008 | 810 26.10 1.76 25.71 27.86 33.00 5.14
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Average Average Average Average
Burst Burst Burst Burst
EUT Mode Frisﬁlﬁzr)]cy CH (1gr(\)lmfurp) (1;§\A2BJP) (1;;V3v,eurp) (1;§%P)
Class 8 Class 10 Class 12 Class 12
(dBm) (dBm) (dBm) (dBm)
824.2 128 32.28 30.00 27.85 26.56
Gg;és 836.6 190 32.25 29.94 27.83 26.45
848.8 251 32.22 29.90 27.80 26.42
1850.2 512 29.49 27.34 25.38 24.10
Glzgos 1880.0 661 29.77 27.40 25.49 24.18
1909.8 810 29.86 27.47 25.43 24.17
824.2 128 27.29 24.11 23.47 22.08
EE;E 836.6 190 27.13 24.18 23.45 21.73
848.8 251 27.27 24.03 23.49 22.04
1850.2 512 26.11 23.13 21.64 20.11
ElzgoE 1880.0 661 26.12 23.14 21.70 20.45
1909.8 810 26.10 23.34 21.75 20.74
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6.7 WCDMA & HSPA Measurement Results:

The following tests were completed according to the test requirements outlined in section
5.2 of the 3GPP TS34.121-1 specification. The EUT supports power Class 3, which has a
nominal maximum output power of 24 dBm. RMC 12.2kps is used for this testing.

WCDMA/HSUPA/HSDPA Band Il Result:

EuT | Frea | ., :/‘;rl‘dggt;:r Argzi”n”a ERP EIRP Limit | Margin
Mode (MHz) (dBm) (dBi) (dBm) (dBm) (dBm) (dB)
18524 | 9262 22.72 1.76 22.33 24.48 33.00 8.52
WCDMA | 1880.0 | 9400 22.79 176 22.40 24.55 33.00 8.45
1907.6 | 9538 22,91 1.76 22,52 24.67 33.00 .33
18524 | 9262 21.80 1.76 21.41 23.56 33.00 0.4
HSDPA | 1880.0 | 9400 21.88 1.76 21.49 23.64 33.00 9.36
1907.6 | 9538 21.99 1.76 21.60 23.75 33.00 9.25
18524 | 9262 20,24 1.76 21.85 24,00 33.00 9.00
HSUPA | 1880.0 | 9400 22.19 1.76 21.80 23.95 33.00 9,05
1907.6 | 9538 20,24 1.76 21.85 24,00 33.00 9.00
WCDMA/HSUPA/HSDPA Band IV Result:
ET | Frea. | /fvzr.]dﬁgtewgr Argzinn”a ERP EIRP Limit | Margin
Mode | (MH2) e ol @m) | @m) | (©@Bm) (dB)
17124 | 1312 23.37 1.76 22.98 25.13 30.00 4.87
WCDMA | 17326 | 1413 23.53 1.76 23.14 25.29 30.00 4.71
17526 | 1513 23.47 1.76 23.08 25.23 30.00 477
17124 | 1312 22.18 1.76 21.79 23.94 30.00 6.06
HSDPA | 17326 | 1413 22.31 1.76 21.92 24.07 30.00 5.93
17526 | 1513 22.25 1.76 21.86 24,01 30.00 5.99
17124 | 1312 22.36 1.76 21.97 24.12 30.00 5.88
HSUPA | 17326 | 1413 22.50 1.76 22.11 24.26 30.00 5.74
17526 | 1513 22.41 1.76 22.02 24.17 30.00 5.83
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WCDMA/HSUPA/HSDPA Band V Result;

ET | Frea. | /fvzr.]dﬁgtewgr Argzi”n”a ERP EIRP Limit | Margin
Mode | (MH2) wem) ol @m | @m) | (@Bm) (dB)
8264 | 4132 22.64 1.59 22.08 24.23 38.50 14,27
WCDMA | 836.6 | 4183 22.58 1.59 22.02 24.17 38.50 14,33
846.6 | 4233 22.72 159 22.16 24.31 38.50 14.19
8264 | 4132 21.62 1.59 21.06 23.21 38.50 15.29
HSDPA | 836.6 | 4183 21.52 159 20.96 23.11 38.50 15.39
846.6 | 4233 21.60 159 21.04 23.19 38.50 15.31
8264 | 4132 21.34 1.59 20.78 22.93 38.50 15,57
HSUPA | 836.6 | 4183 21.42 1.59 20.86 23.01 38.50 15.49
8466 | 4233 2143 159 20.87 23.02 38.50 15.48
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6.7.1 HSPA (HSDPA & HSUPA) Release 6:

The following 4 Sub-Tests were completed according to the test requirements outlined
in section 5.2A of the 3GPP TS34.121-1 specification. All TX RMS power requirements
for Power Class 3 were met according to table 5.2AA.5 and 5.2B.5 All UE channels and
power ratio’s are set according to table C10.1.4 & C11.1.3 in the 3GPP TS34.121-1.
RMC 12.2kps is used for this testing.

6.7.2 HSDPA SUB-TEST Setting
Table C.10.1.4: B values for transmitter characteristics tests with HS-DPCCH(FOR HSDPA)
Bus MPR

Sub-test |  Be B Ba Bo/Ba | (Note1, | EM@B) | (gg) | RMC
(SF) Note 2) (Note 3) (Note 3) (Kbps)

1 2/15 15/15 64 2/15 4/15 0.0 0.0 12.2

12/15 15/15 12/15
2 (Note (Note 64 Note 4 24/15 1.0 0.0 12.2
4) 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5 12.2
4 15/15 4/15 64 15/4 30/15 1.5 0.5 12.2

Note: The recommended HSDPA MPRs are implemented as per following sub-tests.

Avg. Power (dBm)
Sub
Mode Channel
test
9262.00 9400.00 9538.00
1 21.80 21.88 21.99
2 22.07 21.84 22.02
HSDPA I
3 21.42 21.47 21.67
4 21.33 21.50 21.58
Avg. Power (dBm)
Mode Sub Channel
test
1312.00 1413.00 1513.00
1 22.18 22.31 22.25
2 22.08 22.15 22.19
HSDPA IV
3 22.04 21.92 21.86
4 21.82 21.83 21.78

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Avg. Power (dBm)

Sub

Mode Channel

test

4132.00 | 4183.00 | 4233.00

21.62 21.52 21.60
21.54 21.52 21.53
21.01 21.12 20.91
20.94 21.11 20.80

HSDPAV

AlwIN] -

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6.7.3

HSPA SUB-TEST Setting

Table C.11.1.3: B values for transmitter characteristics tests with HS-DPCCH and E-
DCH(FOR HSUPA)

Report No.: ER/2021/50133
Page: 25 of 110

AG RMC
Sub- d Bec Bed Bea | Bt | cm | MPR
test Be Bd (SF) Be/Bd Bus (SF) (C:)de @B) | (dB) Index | E-TFCI (Kl;ps
11/15 15/15 11/15 209/22
1 (Note 3) | (Note 3) 64 (Note 3) 22/15 5 1309/225 4 1 1.0 0.0 20 75 12.2
2 6/15 15/15 64 6/15 12/15 12/15 94/75 4 1 3.0 2.0 12 67 12.2
Bed1I
3 15/15 9/15 64 15/9 30/15 | 30/15 41:))72125 j 2 2.0 1.0 15 92 12.2
47/15
4 2/15 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71 12.2
15/15 15/15 15/15
5 (Note 4) | (Note 4) 64 (Note 4) 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81 12.2

Note: The recommended HSUPA MPRs are implemented as per following sub-tests.

Avg. Power (dBm)
Sub
Mode Channel
test
9262.00 9400.00 9538.00

1 22.24 22.19 22.24

2 21.62 21.68 21.67

HSUPA I 3 22.00 22.03 22.07

4 22.01 22.00 22.05

5 22.26 22.18 22.16

Avg. Power (dBm)
Sub
Mode Channel
test
1312.00 1413.00 1513.00

1 22.36 22.50 22.41

2 21.84 22.10 22.03

HSUPA IV 3 22.28 22.44 22.34

4 22.16 22.27 22.29

5 22.38 22.41 22.42

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Avg. Power (dBm)

Sub

Mode Channel

test

4132.00 4183.00 4233.00

21.34 21.42 21.43
21.11 21.07 21.00
21.46 21.57 21.51
21.37 21.54 21.49
21.53 21.66 21.33

HSUPAV

(S =~ BCORN BN G2 B

6.7.4 WCDMA/HSDPA/HSUPA band II, IV, V

The EUT output power was controlled by simulator and enter max rated power 24dBm.
The EUT is going to be set to max output power to 24dBm then record the read. The
min. power was measures by a function key “minimum power” then record the read. It is
-52.3dBm. The power variation can be 0.1dB step by setting.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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|
7 OCCUPIED BANDWIDTH MEASUREMENT
71 Standard Applicable

The occupied bandwidth is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the
total mean power.

7.2 Test Set-up

Communication
EUT Splitter Tester

Afttenuator

Spectrum analyzery

7.3 Measurement Procedure

99% &26dB Bandwidth with detector peak

The EUT’s output RF connector was connected with a short cable to the spectrum analyzer,
RBW was set to about 1% of emission BW, VBW= 3 times RBW, -26dBc display line was
placed on the screen (or 26dB bandwidth), the occupied bandwidth is the delta frequency
between the two points where the display line intersects the signal trace. Then set RBW to
99% bandwidth, RBW= 1%, VBW= 3 * RBW, with span > 2 * Signal BW, set % Power = 99%.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.4 Measurement Equipment Used
Conducted Emission Test Site: Conducted 4
MODEL SERIAL
EQUIPMENT TYPE MFR NUMBER | NUMBER LAST CAL. CAL DUE.
PXA Spectrum Analyzer Agilent N9030A | MY53120760 | 04/27/2021 04/26/2022
Temperature Chamber | Giant Force ﬁ;g:_%; MAA0512-018 | 05/19/2021 05/18/2022
Radio CA‘)n”;Ir;:r”'cat'O” Anritsu | MT8815B | 6200711454 | 04/07/2021 | 04/06/2022
DC Power Supply Agilent E3640A | MY52410006 | 12/17/2020 12/16/2021
e BW-
Attenuator Mini-Circuit S10W2+ 2 12/16/2020 12/15/2021
DC Block Mini-Circuits | BLK-18-S+ 1 12/16/2020 12/15/2021
Power Divider RF-LAMBAD RFLTZW1G| 11-JSPF412- 12/16/2020 12/15/2021
18G 018
7.5 Measurement Result
F 99% BW (MHz) 26 dB BW (MHz)
(I\;‘:l) CH| GSM | GPRS | EDGE | GSM | GPRS | EDGE
850 850 850 850 850 850
824.2 | 128 | 0.24112 | 0.24577 | 0.24366 0.3094 0.3130 0.3183
836.6 | 190 | 0.23789 | 0.24634 | 0.24746 0.3065 0.0000 0.3165
848.8 | 251 | 0.23958 | 0.24411 | 0.24601 0.3050 0.3156 0.3010
Fre 99% BW (MHz) 26 dB BW (MHz)
(MHCl.) CH GSM GPRS EDGE GSM GPRS EDGE
1900 1900 1900 1900 1900 1900
1850.2 | 512 | 0.23968 | 0.24397 | 0.25061 0.3036 0.3209 0.3102
1880.0 | 661 | 0.23880 | 0.24935 | 0.24569 0.3090 0.3228 0.3162
1909.8 | 810 | 0.23940 | 0.24298 | 0.24829 0.3069 0.3163 0.3204
F 99% BW (MHz) 26 dB BW (MHz)
erqu' CH WCDMA HSDPA HSUPA WCDMA HSDPA HSUPA
(MHz) [l Il [l [ 1 [
1852.40 | 9262 | 4.14630 | 4.13300 | 4.13270 4.710 4.697 4711
1880.00 | 9400 | 4.14790 | 4.14340 | 4.13770 4.730 4.691 4.692
1907.60 | 9538 | 4.14110 | 4.13230 | 4.14010 4,751 4.682 4.680

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Freq.
(MHz)

CH

99% BW (MH2)

26 dB BW (MHz)

WCDMA
\Y

HSDPA
v

HSUPA
v

WCDMA
v

HSDPA
\Y

HSUPA
v

1712.40

1312

4.12990

4.12680

4.12700

4.698

4.694

4.692

1732.60

1413

4.12200

4.12030

4.12120

4.687

4.665

4.676

1752.60

1513

4.11950

4.11720

4.11220

4.705

4.671

4.668

Freq.
(MHz)

CH

99% BW (MH2)

26 dB BW (MHz)

WCDMA
\%

HSDPA
\Y

HSUPA
\%

WCDMA
\

HSDPA
\%

HSUPA
\%

826.40

4132

4.12340

4.12620

4.12440

4.691

4.672

4.678

836.60

4183

4.11750

4.11580

4.11910

4.693

4.678

4.667

846.60

4233

4.11900

4.12870

4.12480

4.686

4.682

4.679
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GPRS_850MHz

HighCH251-848.8

=R E=NIETn
BL r © ERSEINT] [£0-0:35 PM Jum 03, 2031 hsE-anT] [10:18:34 M Jum 03, 2001 Frequsncy
Conter Freq B4B.800000 MHz | Gewier Freg 548,500000 Wi Radio See: N quancy Cantar Frecy 645.890000 Wrs Radio st N
eriter Froq B45.B800000 Mz T Free Bun velHaie: sas0 e | Toig: Frveun AvalHold: 0I5 o tions
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13,0 dB Ref Offset 13.0 dB
|. 0 dBJdiv Ref 40.00 dBm A 0 dB/diy Ref 40.00 dBm
oq od
Center Freg Center Freq
548 500000 MHz. 848 800000 MHz
|
Center 8488 MHz Span 1.5 MHz CF Step Center B48.8 MHz Span 1.5 MHz CF Step.
#Res BW 10 kHz #VBW 30 kHz Sweep 14.4 ms 150,000 Kbz #Res BW 10 kHz FVBW 30 kHz Sweep 14.4ms 150,000 Kbl
M M
Occupled Bandwidth Total Power 30.3 dBm - Oeceupled Bandwidth Total Power 39.6 dBm o
239.58 kHz Freq Offset] 244.11 kHz Freq Offset
Transmit Freg Error 251 Hz % of OBW Power  99.00 % ons] Transmit Freq Error 184 Hz % of OBW Power  99.00 % OHa)
x dB Bandwidth 305.0 kHz x dB -26.00 dB x dB Bandwidth 315.6 kHz xdB -26.00 dB
- faraus = —
GSM_850MHz_LowCH128-824.2 GPRS 850MHz_ LowCH128-824.2
=112 =]
1 L il [29:30:30 PM Jum 03, 2021 LN il 130:10:20 PM Jum 03, 2021
Conter Fraq: 624 MHz Radio Std: None Frequency Conter Freq: 824 Mz Radio $td: None Frequency
— —— Trig: Free Run AvgiHeie: 50150 Avaitield: S50
MFGainLow #Atten: 30 aff Radic Device: BTS Radic Device: BTS
Ref Offset 13.0 dB Ref Offset 13.0 dB
Ref 40.00 dBm I‘: dB/div Ref 40.00 dBm
oa
Center Freq Center Freq)|
B24 200000 MHZ. 624 200000 MHZ
Center 824.2 MHz Span 1.5 MHz CF Step Center 824.2 MHz Span 1.5 MHz CF Step.
#Res BW 10 kHz FVBW 30 kHzZ Sweep 14.4 ms 150,000 Kz #Res BW 10 KHZ FVBW 30 kHzZ Sweep 14.4ms 160,000 KHz
M M
Occupled Bandwidth Total Power 30.4 dBm - Occupled Bandwidth Total Power 30.9 dBm o
24112 kHz Freq Offset 245.77 kHz Freq Offset
Transmit Freq Error 181 Hz % of OBW Power  98.00 % oMy Transmit Freq Error 1.074 kHz % of OBW Power  99.00 % oM
x dB Bandwidth 309.4 kHz x dB -26.00 dB x dB Bandwidth 313.0 kHz xdB -26.00 dB
- faraus = e
GSM_850MHz_MidCH190-836.6 GPRS 850MHz_ MidCH190-836.6
eyvight Spacteum Amsbyzer - Sczupied B4 - - - =1l ) ) T=T )
RL - —T ) \oca1:20 er e 03,2001 F—— p— = pi s Frequaney
Fre X MH. I ™ :
[Center Freq 836.600000 MHz e O s s e S Nene P Froe i Avaitield: S50 o
MEGAIRLow #Atten: 10 abb Radio Device: BTS Radio Device: BTS
Ref Offset 13.0 dB Ref Offset 13.0 dB
Ref 40.00 dBm I‘: dB/div Ref 40.00 dBm
oa
Center Freq Center Freq)|
B36 600000 MHZ. 636 600000 MHZ
Center 836.6 MHz Span 1.5 MHz CE Ste Center B36.6 MHz Span 1.5 MHz CF Stey
#Res BW 10 kHz FVBW 30 kHzZ Sweep 14.4 ms 150,000 Khig #Res BW 10 KHZ FVBW 30 kHzZ Sweep 14.4ms 150,000 Ko
M M
Occupled Bandwidth Total Power 30.3 dBm - Occupled Bandwidth Total Power 40.0 dBm o
237.89 kHz Freq Offset 246.34 kHz Freq Offset
Transmit Freq Error -373 Hz % of OBW Power  98.00 % oMy Transmit Freq Error 688 Hz % of OBW Power  99.00 % oM
x dB Bandwidth 306.5 kHz x dB -26.00 dB x dB Bandwidth 322.2 kHz xdB -26.00 dB
- faraus = e
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0

=R E=NIETn
T T [10-34:08 AM Jum 08, 2031 Ersr-aT] [10:491:08 M Jum 03, 2031
Canter Fraq: 548,500000 MHz Radic Std: None quency Conter Freg: 1. GHz Radio Std: None Freguency
. o= Trig: Fres Run AvglHald: 5080 WFE o= Trig: FresRun Avg|Hald S50
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.0 dB Ref Offset 13.7 dB
10 dea Ref 30.00 dBm iodiy  Ref 40.00 dBim
og °a
Center Freq Center Freq
548 500000 MHz. 1 909800000 GHz,
Center 8488 MHz Span 1.5 MHz CF Step Center 1.91 GHz Span 1.5 MHz CF Step.
#Res BW 10 kHz #VEBW 30 kHz Sweep 14.4 ms 150,000 koot #Res BW 10 kHz #VEBW 30 kHz Sweep 14.4 ms 150000 o
M M
Occupled Bandwidth Total Power 33.4 dBm - Oeceupled Bandwidth Total Power 36.6 dBm o
246.01 kHz Freq Offset 239.40 kHz Freq Offset
Transmit Freg Error 1.417 kHz % of OBW Power  99.00 % ons] Transmit Freq Error 122 Hz % of OBW Power  98.00 % OHa)
% dB Bandwidth 301.0 kHz x dB -26.00 dB x dB Bandwidth 306.9 kHz x dB -26.00 dB
- S = —
EDGE 850MHz_ LowCH128-824.2 GSM 1900MHz_LowCH512-1850.2
=112 =]
T ErsEanT] T10:29:32 A um OB, z03L Ence:anT] T10:13:12 P Jum 03, 2001
MHz Radio Std: None Frequency Conter Freq: 1880206000 GHz Radic $td; None Frequency
AvgiHeie: 50150 o Froe Mun AvglHold: 5150
Radic Device: BTS Radic Device: BTS
Ref Offset 13.0 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 40.00 dBm
oa
Center Freq Center Freq)|
B24 200000 MHZ. 1 850200000 GHZ
Center 824.2 MHz Span 1.5 MHz CE Ste Center 1.85 GHz Span 1.5 MHz CF Stey
#Res BW 10 kHz FVBW 30 kHzZ Sweep 14.4 ms 150,000 Khig #Res BW 10 KHZ FVBW 30 kHzZ SwWeep 14.4 ms 150,000 Ko
M M
Occupled Bandwidth Total Power 33.3 dBm - Occupled Bandwidth Total Power 36.5 dBm o
243.66 kHz Freq Offset 239.68 kHz Freq Offset
Transmit Freq Error 645 Hz % of OBW Power  98.00 % oMy Transmit Freq Error -142 Hz % of OBW Power  99.00 % oM
% dB Bandwidth 318.3 kHz x dB -26.00 4B x dB Bandwidth 303.6 kHz % dB -26.00 dB
- S = —
EDGE_850MHz_ MidCH190-836.6 GSM_1900MHz_MidCH661-1880
eyvight Spacteum Amsbyzer - Sczupied B4 - - - =1l ) ) T=T )
RL - —T creeant] f032:50 arue om, 51 Frequancy % pi s s, Frequaney
Fre X MH. 3 :
s O e sy e St Nene AvglHold: 5150 o
MEGAIRLow #Atten: 10 abb Radio Device: BTS Radio Device: BTS
Ref Offset 13.0 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 40.00 dBm
oa
Center Freq Center Freq)|
B36 600000 MHZ. 1 880000000 GHZ
Center 836.6 MHz Span 1.5 MHz CE Ste Center 1.88 GHz Span 1.5 MHz CF Stey
#Res BW 10 kHz FVBW 30 kHzZ Sweep 14.4 ms 150,000 Khig #Res BW 10 KHZ FVBW 30 kHzZ SwWeep 14.4 ms 150,000 Ko
M M
Occupled Bandwidth Total Power 33.7 dBm - Occupled Bandwidth Total Power 36.4 dBm o
247 .46 kHz Freq Offset 238.80 kHz Freq Offset
Transmit Freq Error -350 Hz % of OBW Power  98.00 % oMy Transmit Freq Error 356 Hz % of OBW Power  99.00 % oM
% dB Bandwidth 316.5 kHz x dB -26.00 4B x dB Bandwidth 309.0 kHz % dB -26.00 dB
- S = —
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EDGE 1900MHz HighCH810-1909.8
i =y =) i i =y
Canter Frag: 1 GHz Radic Std: None quency Conter Frog: 1 GHz Radic Std; None Frequency
—a. Trig: Free Run Avg|Hald: 5080 —a. Trig: FreeRun Avg|Hald: 5050
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
10 deia  Ref 40.00 dBm iodiy  Ref 30.00 dBim
og °a
Center Freq Center Freq
1 909800000 GHZ 1 909800000 GHz,
Center 1.91 GHz Span 1.5 MHz CF Step Center 1.91 GHz Span 1.5 MHz CF Step.
#Res BW 10 kHz #VEBW 30 kHz Sweep 14.4 ms 150,000 koot #Res BW 10 kHz #VEBW 30 kHz Sweep 14.4 ms 150,000 keag
M M
Occupled Bandwidth Total Power 37.2 dBm - Oeceupled Bandwidth Total Power 34.3 dBm o
242.98 kHz Freq Offset 248.29 kHz Freq Offset
Transmit Freg Error -850 Hz % of OBW Power  99.00 % ons] Transmit Freq Error -567 Hz % of OBW Power  99.00 % OHa)
% dB Bandwidth 316.3 kHz x dB -26.00 dB x dB Bandwidth 320.4 kHz x dB -26.00 dB
- S = —
GPRS 1900MHz_LowCH512-1850.2 EDGE_1900MHz_LowCH512-1850.2
[ Frrusghnt Spactrum Amabyzer - Sccuped B4 - - - =1l ) ) T=T )
AL - . creeanr] f04:24 P 03, 71 Frequancy = — fi s Frequaney
Frea: 1860200000 : " 00060 :
Center Freq 1.850200000 GHz | Srwee Froa: 1300200000 BHe e oo v Nome P Free RUN AvglHold: 5150 o
MFGainLow #Atten: 30 aff Radic Device: BTS Radic Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
|. 0 dEdiv Ref 40.00 dBm I': dB/div Ref 30.00 dBm
og £
Center Freq T I Center Freq)|
1 850200000 GHZ T 1 850200000 GHZ
Center 1.85 GHz Span 1.5 MHz CE Ste Center 1.85 GHz Span 1.5 MHz CF Stey
#Res BW 10 kHz FVBW 30 kHzZ Sweep 14.4 ms 150,000 Khig #Res BW 10 KHZ FVBW 30 kHzZ SwWeep 14.4 ms 150,000 Ko
M M
Occupled Bandwidth Total Power 37.0 dBm - Occupled Bandwidth Total Power 31.4 dBm o
243.97 kHz Freq Offset 250.61 kHz Freq Offset
Transmit Freq Error -375 Hz % of OBW Power  98.00 % oMy Transmit Freq Error -2.035 kHz % of OBW Power  99.00 % oM
% dB Bandwidth 320.9 kHz x dB -26.00 4B x dB Bandwidth 310.2 kHz % dB -26.00 dB
- S = —
GPRS 1900MHz_MidCH661-1880 EDGE_1900MHz_MidCH661-1880
=112 =]
T iEres anT] TR0:AB:47 P Jum 03, z03L T T10:43:20 M Jum 08, 2001
Conter Fraq: 1.8 GHz Radio Std: None Frequency Conter Freq: 1.8 GHz Radic $td; None Frequency
—— Trig: Free Run ‘AvgiHeie: 50150 Free AvglHold: 5150
MEGAIRLow #Atten: 10 abb Radio Device: BTS Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
|. 0 dEVdiv Ref 40.00 dBm I': dB/div Ref 30.00 dBm
oa oa
Center Freq Center Freq)|

1880000000 GHE

1.BE0000000 GHE,

Center 1.BE GHz
WRes BW 10 kHz

WVBW 30 kHz

Span 1.5 MHz

Occupled Bandwidth

249.35 kHz
Transmit Freq Emor T26 Hz
% dB Bandwidth 322.8 kHz

Total Power

% of OBW Power
x dB

Sweep 14.4 ms oer Step
Man
37.0 dBm
Freq Offset
99.00 % oH
-26.00 4B

mratus

[Center 1.88 GHz Span 1.5 MHz

WRes BW 10 kHz BVBW 30 kHZ Sweep 14.4 ms ,Wc:.f::ﬂ

Occupled Bandwidth Total Power 32.0 dBm e

245.69 kHz Freq Offset

Transmit Freq Error -870 Hz % of OBW Power  99.00 % oM
x dB Bandwidth 316.2 kHz % dB -26.00 dB

wratus
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=R E=NIETn
© T T [10-24:34 PH dum 03, 20311 Ehs:awT] [10-30:48 PH Jum 03, 2031 Fraquancy
Center Freq 1.907600000 GHz | Gemier Freg 190 ar Radio See: N mncy Canter Frec 1.90 G Radio st N
Gnier Froq 1.907600000 GHz | Genterreg 1 veliiaie: sas0 e | Toig: Frveun AvalHold:»5050 o tions
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
5 0 dEd; Ref 30.00 dBm A 0 dB/diy Ref 30.00 dBm
oq od
Center Freg Center Freq
1 907600000 GHZ 1907600000 GHz,
Center 1.908 GHz Span 6 MHz CF Step Center 1.908 GHz Span 6 MHz CF Step.
#Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 600,000 KHz #Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 400000 kb2
M M
Occupled Bandwidth Total Power 32.3 dBm = Occupled Bandwidth Total Power 31.3 dBm =
4.1411 MHz Freq Offset 4.1323 MHz Freq Offset
Transmit Freg Error 3.061 kHz % of OBW Power  99.00 % ons] Transmit Freq Error -7.736 kHz % of OBW Power  99.00 % OHa)
x dB Bandwidth 4.751 MHz x dB -26.00 dB x dB Bandwidth 4.682 MHz xdB -26.00 dB
- faraus = —
WCDMA B2 LowCH9262-1852.4 HSDPA B2 LowCH9262-1852.4
[ Frrusghnt Spactrum Amabyzer - Sccuped B4 - - - =1l o - ) T=T )
" . e o5k o em e s, 2001 F—— ——— T — pisatis oo F——
Frea: 1862400000 : " 00960 :
ent 1.852400000GHz | Gooter Creg 800 O sy [ e None | Tt Frea Run vallisid: saso o
MFGainLow #Atten: 30 ot Radic Device: BTS MFGainLow #Atten: 30 ot Radic Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
|. 0 Ref 30.00 dBm I': dB/div Ref 30.00 dBm
; oa
Center Freq Center Freq)|
1 852400000 GHZ 1 852400000 GHZ
Center 1.852 GHz Span 6 MHz CE Ste ‘Center 1.852 GHz Span 6 MHz CF Stey
wRes BW 47 kHz FVBW 150 KHZ Sweep 3 ms 600.000 has #Res BW 47 KHZ FVBW 150 KHZ Sweep 3 ms 600,000 kend
M M
Occupled Bandwidth Total Power 32.6 dBm - Occupled Bandwidth Total Power 31.6 dBm o
4.1463 MHz Freq Offset 4.1330 MHz Freq Offset
Transmit Freq Error 8.434 kHz % of OBW Power  98.00 % oMy Transmit Freq Error 2.489 kHz % of OBW Power  99.00 % oM
x dB Bandwidth 4.710 MHz x dB -26.00 dB x dB Bandwidth 4.697 MHz xdB -26.00 dB
- faraus = e
WCDMA B2 MidCH9400-1880 HSDPA B2 MidCH9400-1880
. . . =112 ) ) =]
GHz Radio Std: None Frequency GHz Radio Std: None Fregusncy
Avg|Hold »5050 Avg|Hold S080
Radio Device: BTS Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 30.00 dBm
oa
Center Freq Center Freq)|
1 880000000 GHZ 1 880000000 GHZ
Center 1.88 GHz Span 6 MHz CE Ste Center 1.88 GHz Span 6 MHz CF Stey
#Res BW 47 kHz FVBW 150 KHZ Sweep 3 ms 600.000 has #Res BW 47 KHZ FVBW 150 KHZ Sweep 3 ms 600,000 kend
M M
Occupled Bandwidth Total Power 32.4 dBm - Occupled Bandwidth Total Power 31.6 dBm o
4.1479 MHz Freq Offset 4.1434 MHz Freq Offset
Transmit Freq Error 7.164 kHz % of OBW Power  98.00 % oMy Transmit Freq Error 130 Hz % of OBW Power  99.00 % oM
x dB Bandwidth 4.730 MHz x dB -26.00 dB x dB Bandwidth 4.691 MHz xdB -26.00 dB
- faraus = e
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WCDMA B4 HighCH1513-1752.6

i i i T=Tre Veraaht mecieuen Anabvas - Ocrued B9 i i =T
; e Soceaina ph e 02, 200 AL RP—— — e TETIETE P—
Center Freq 1.907600000 GHz | Gemier Freq 1907600000 G Radio See: N mncy : Cantar Frog: 1.7 G Racio Sea: N
Center Fraqg 1.907600000 GHZ —— Tﬂ.'::‘;vl:gun AvnIH:IH S50 e ens e L —— _I 1.'|:':';...'§un A..m:u BsY o one
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
5 0 dEd; Ref 30.00 dBm A 0 dB/di Ref 30.00 dBm
oq od
Center Freg Center Freq
1 907600000 GHZ 1.752600000 GHz|
Center 1.908 GHz Span 6 MHz CF Step Center 1.753 GHz Span 6 MHz CF Step.
#Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 600,000 KHz #Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 400000 kb2
M M
Occupled Bandwidth Total Power 31.5 dBm - Oeceupled Bandwidth Total Power 32.8 dBm o
4.1401 MHz Freq Offset 4.1195 MHz Freq Offset
Transmit Freg Error 671 Hz % of OBW Power  99.00 % ons] Transmit Freq Error -6.998 kHz % of OBW Power  99.00 % OHa)
x dB Bandwidth 4.680 MHz x dB -26.00 dB x dB Bandwidth 4.705 MHz xdB -26.00 dB
- faraus = —
HSUPA B2 LowCH9262-1852.4 WCDMA B4 LowCH1312-1712.4
[ Frrusghnt Spactrum Amabyzer - Sccuped B4 - - - =1l D e —— - - T=T )
" . e Loceacze ernm 0z, 2001 F—— AL —T ——— L — gt Frequaney
Frea: 1862400000 : : " 00900 :
Ll 1.852400000GHz | Gooter Creg o800 O sy [ e None RS TN NSRS Siever Trscs valtisid-» 050 o
MFGainLow #Atten: 30 ot Radic Device: BTS MFGainLow #Atten: 30 ot Radic Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 30.00 dBm
oa
Center Freq Center Freq)|
1 852400000 GHZ 1.712400000 GHZ|
Center 1.852 GHz Span 6 MHz CE Ste ‘Center 1.712 GHz Span 6 MHz CF Stey
wRes BW 47 kHz FVBW 150 KHZ Sweep 3 ms 600.000 has #Res BW 47 KHZ FVBW 150 KHZ Sweep 3 ms 600,000 kend
M M
Occupled Bandwidth Total Power 31.4 dBm - Occupled Bandwidth Total Power 32.7 dBm o
4.1327 MHz Freq Offset] 4.1299 MHz Freq Offset
Transmit Freq Error 60B Hz % of OBW Power  98.00 % oMy Transmit Freq Error 9.192 kHz % of OBW Power  99.00 % oM
x dB Bandwidth 4.711 MHz x dB -26.00 dB x dB Bandwidth 4.698 MHz xdB -26.00 dB
- faraus = e
HSUPA B2 MidCH9400-1880 WCDMA B4 MidCH1413-1732.6
- - - =T e —y i i =Tl
. 0475 e 0,z F—— RC A —— — = B F——
i smg e Stk None R S N ST NS RN $ieer Trscs vallisid: saso o
Radio Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 30.00 dBm
oa
Center Freq Center Freq)|
1 880000000 GHZ 1.732600000 GHZ|
Center 1.88 GHz Span 6 MHz CE Ste Center 1.733 GHz Span 6 MHz CF Stey
#Res BW 47 kHz FVBW 150 KHZ Sweep 3 ms 600.000 has #Res BW 47 KHZ FVBW 150 KHZ Sweep 3 ms 600,000 kend
M M
Occupled Bandwidth Total Power 31.3 dBm - Occupled Bandwidth Total Power 32.5 dBm o
41377 MHz Freq Offset 4.1220 MHz Freq Offset
Transmit Freq Error -3.523 kHz % of OBW Power  98.00 % oMy Transmit Freq Error -2.682 kHz % of OBW Power  99.00 % oM
x dB Bandwidth 4.692 MHz x dB -26.00 dB x dB Bandwidth 4.687 MHz xdB -26.00 dB
- faraus = e
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Wayuight Spectrum Anabyzer - Occupied B8 . N . [E=RETR| wwu_om.'-lﬁ . . IE=RETR
RL - —— o s pom— AL T ——— Ere e 1253 0 3,2 F——
enter Freq 1.752600000 GHz — \I $”I';lv;'li:gu:'7 Au;n:ﬁ - Radic Sto: None enter Freq 1.752600000 GHz — -| $:I:“;:-’gu:\7 a':::.d saso Radio Std: None
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
5 0 dEd; Ref 30.00 dBm I" dBd, Ref 30.00 dBm
oq o
Center Freg Center Freq
1752600000 GHz 1.752600000 GHz|
Center 1.753 GHz Span 6 MHz CF Step Center 1.753 GHz Span 6 MHz CF Step.
#Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 600,000 KHz #Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 800,000 Kk
M M
Occupled Bandwidth Total Power 31.5 dBm - Oeceupled Bandwidth Total Power 32.0 dBm o
4.1172 MHz Freq Offset 4.1122 MHz Freq Offset
Transmit Freg Error -5.5686 kHz % of OBW Power  99.00 % ons] Transmit Freq Eror -8.628 kHz % of OBW Power  99.00 % OHa)
x dB Bandwidth 4.671 MHz x dB -26.00 dB x dB Bandwidth 4.668 MHz xdB -26.00 dB
- faraus = —
HSDPA B4 LowCH1312-1712.4 HSUPA B4 LowCH1312-1712.4
it Spacteiem Srabyan - Secupet B8 i i i =T e —y i i =Tl
" - e TEvET F—— AL —T ——— L — gz F——
Fre 1.71; I ™ 00000 :
entor Freq 1.712400000 GHz | GenterFreg 170200000002 Radio $id: None enter Freq 1.712400000 GHz | SemrFroa A lone
MFGainLow #Atten: 30 ot Radic Device: BTS MFGainLow #Atten: 30 ot Radic Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 30.00 dBm
oa
Center Freq Center Freq)|
1.712400000 GHZ,

1712400000 GHZ,

Center 1.712 GHz Span 6 MHz CE Ste ‘Center 1.712 GHz Span 6 MHz CF Stey
#Res BW 47 kHz FVBW 150 KHZ Sweep 3 ms 600.000 has #Res BW 47 KHZ FVBW 150 KHZ Sweep 3 ms 600,000 kend
M M
Occupled Bandwidth Total Power 32.1 dBm i Occupled Bandwidth Total Power 32.3 dBm ll
4.1268 MHz Freq Offset] 4.1270 MHz Freq Offset
Transmit Freq Error 6.118 kHz % of OBW Power  98.00 % oMy Transmit Freq Error 5.539 kHz % of OBW Power  99.00 % oM
% dB Bandwidth 4.694 MHz x dB -26.00 4B x dB Bandwidth 4.692 MHz % dB -26.00 dB
- S = —
HSDPA B4 MidCH1413-1732.6 HSUPA B4 MidCH1413-1732.6
it Spacteiem Srabyan - Secupet B8 - i i =T=u e —y i " =Tl
(s - —T ereem] tiimer P 0z, 731 Frequancy AL T p— % piL Frequaney
Fre 1, I ™ :
enter Freq 1.732600000 GHz . 1 $.|";'-'E...'§u..7 h;u:‘d i Radio Std: None enter Freq 1.732600000 GHz ___I o g Hald: 850 ane
MEGAIRLow #Atten: 30 dfy Radio Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.7 dB Ref Offset 13.7 dB
Ref 30.00 dBm I': dB/div Ref 30.00 dBm
oa
Center Freq Center Freq)|
1732600000 GHZ ¥ 1.732600000 GHZ|
Center 1.733 GHz Span 6 MHz CE Ste Center 1.733 GHz Span 6 MHz CF Stey
#Res BW 47 kHz FVBW 150 KHZ Sweep 3 ms 600.000 has #Res BW 47 KHZ FVBW 150 KHZ Sweep 3 ms 600,000 kend
M M
Occupled Bandwidth Total Power 31.5 dBm i Occupled Bandwidth Total Power 31.7 dBm ll
4.1203 MHz Freq Offset 4.1212 MHz Freq Offset
Transmit Freq Error -T.617 kHz % of OBW Power  98.00 % oMy Transmit Freq Error -11.779 kHz % of OBW Power  99.00 % oM
% dB Bandwidth 4.665 MHz x dB -26.00 4B x dB Bandwidth 4.676 MHz % dB -26.00 dB
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=R E=NIETn
T EnsEINT] ]29-47:54 PM Jum 03, 2031 EhsE:INT] [10:00:32 P Jum 02, 2031
Conter Fraq: 646, Wz Radic Std: None quency Conter Freg: 848800000 MHz Radio Std: None Freguency
o= Trig: Fres Run AvglHald 50150 o< Trig: FreeRun Avg|Hald »50/50
MEGaindLow #Atten: 30 dff Radic Device: BTS MEGainLow #Atten: 30 o Radio Device: BTS
Ref Offset 13.0 dB Ref Offset 13.0 dB
|. 0 dBJdiv Ref 30.00 dBm A 0 dB/di Ref 30.00 dBm
oq od
Center Freg Center Freq
B46 500000 MHz. 845 500000 MHZ
Center 846.6 MHz Span 6 MHz CF Step Center B46.6 MHz Span 6 MHz CF Step.
#Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 600,000 KHz #Res BW 47 kHz FVBW 150 kHz Sweep 3 ms 400000 kb2
M M
Occupled Bandwidth Total Power 32.1 dBm - Oeceupled Bandwidth Total Power 31.4 dBm o
4.1190 MHz Freq Offset 4.1287 MHz Freq Offset
Transmit Freg Error 4.515 kHz % of OBW Power  99.00 % ons] Transmit Freq Error -272 Hz % of OBW Power  99.00 % OHa)
x dB Bandwidth 4.686 MHz x dB -26.00 dB x dB Bandwidth 4.682 MHz xdB -26.00 dB
- faraus = —
WCDMA B5 LowCH4132-826.4 HSDPA B5 |LowCHA4132-826.4
=112 e [E==rn
1 L il 29:42:30 PM Jum 02, 2021 T il [09:33:45 PM Jum 02, 2021
Conter Fraq: 626 MHz Radio Std: None Frequency Conter Freq: 826 Mz Radio $td: None Frequency
e Trig: Free Run RuglHold: S0/80 —— Teig: FreeRun Aug|Held: 80180
MFGainLow #Atten: 30 ot Radic Device: BTS MFGainLow #Atten: 30 ot Radic Device: BTS
Ref Offset 13.0 dB Ref Offset 13.0 dB
Ref 30.00 dBm I': dB/div Ref 30.00 dBm
oa
Center Freq Center Freq)|
B76 400000 MHZ. 626 400000 MHZ
Center 826.4 MHz Span 6 MHz CE Ste Center B26.4 MHz Span 6 MHz CF Stey
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8 OUT OF BAND EMISSION AT ANTENNA TERMINALS

8.1

Standard Applicable

FCC §22.917(a), §24.238(a), §27.53(h)

8.2

8.3

Out of band emissions.The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10
log(P) dB.

Test SET-UP

Communication
EUT Splitter Tester

Afttenuator

Spectrum analyzerd

Measurement Procedure

8.3.1 Conducted Emission

The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation The resolution bandwidth of the spectrum analyzer was set at 1MHz, sufficient
scans were taken to show the out of band Emissions if any up to 10th harmonic.

S

—

To connect Antenna Port of EUT to Spectrum.

Set RBW = 1MHz & VBW = 1MHz on Spectrum.

Allow trace to fully stabilize

Repeat above procedures until all default test channel measured were complete.

8.3.2 Band Edge

To connect Antenna Port of EUT to Spectrum.

2. The band edge of low and high channels for the highest RF powers was measured.

Setting RBW = 1% EBW.

3. Allow trace to fully stabilize
4. Repeat above procedures until all default test channel measured were complete.
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8.4

Measurement Equipment Used
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Conducted Emission Test Site: Conducted 4

MODEL SERIAL
EQUIPMENT TYPE MFR NUMBER NUMBER LAST CAL. CAL DUE.
PXA Spectrum Analyzer Agilent N9030A | MY53120760 | 04/27/2021 04/26/2022
Temperature Chamber | Giant Force ﬁ)-l:g;i?_\) MAA0512-018 | 05/19/2021 05/18/2022
Radio C:nrzlr;‘:r”'cat'on Anritsu MT8815B | 6200711454 | 04/07/2021 | 04/06/2022
DC Power Supply Agilent E3640A | MY52410006 | 12/17/2020 12/16/2021

o BW-

Attenuator Mini-Circuit S10W2+ 2 12/16/2020 12/15/2021
DC Block Mini-Circuits | BLK-18-S+ 1 12/16/2020 12/15/2021
Power Divider RF-LAMBAD RFL:II-BZ CV;V 1G 11"’?)':8': 412- 12/16/2020 12/15/2021

8.5
Refer to next pages.

Measurement Result:
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