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Revision History
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- Rev.00 Initial creation of document All 2018/11/30 --

Result Summary

Worst point Worst point
U RS (Original Report) (Spot Check)
802.11N40_ Highest Channel_ Peak_ i )
Radiated Band Edge Meas- Horizontal 11.84 18.26
urement Result for 2.4G WiFi | 802.11 N40_ H|ghe§t Channel_ Peak_ 12,59 1176
Vertical
Radiated Band Edge Meas- Highest Channel_ Peak Horizontal -21.73 -23.27
urement Result for BT
Radiated Band Edge Meas- . .
urement Result for BLE Highest Channel_ Peak Horizontal -21.81 -23.43
Radiated Band Edge Meas- 11A20 100 ANT 1 Peak Vertical -16.73 -17.06
urement Result for 5G WiFi 11A20 100 ANT 1 Average Vertical -10.93 -11.40
Transmitter emission above 802.11G_ Highest Channel_ Peak _ -20.26 -20.18
1GHz for 2.4G WiFi Horitontal ' )
Transmitter Emission above GFSK(DH5) _Middle Channel_ Peak i )
1GHz for BT _Vertical 20.92 20.47
Transmitter Emission above . .
1GHz for BLE Middle Channel_ Peak _Horizontal -20.01 -20.28
Transmitter Emission above :
1GHz for 5G WiFi 11A20_100 ANT 1_Peak_Vertical -14.99 -15.13
) o Horizontal 36.29 36.82
Radiated Emissions for NFC Vertical 36.41 36.63
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1 GENERAL INFORMATION
1.1 Product description
General:
EUT Description: Mobile Phone
Trade Mark: Sony
Power Supply: Lithium-ion battery:3.85V or charge by USB

1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart C §15.247

FCC Part 15, Subpart E §15.407

FCC KDB 558074 D01 DTS Meas. Guidance v05

KDB 789033 D02 General UNII Test Procedures New Rules v02
ANSI C63.10:2013

Note: All test items have been performed and record as per the above standards.

1.3 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

* CNAS (No. CNAS L2929)

CNAS has accredited SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch EMC Lab to
ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration Laboratories
(CNAS-CLO1 Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the
competence in the field of testing.

* A2L A (Certificate No. 3816.01)

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.

*VCCI

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz, Shielded
Room for Mains Port Conducted Interference Measurement and Telecommunication Port Conducted In-
terference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have been registered in
accordance with the Regulations for Voluntary Control Measures with Registration No.: G-20026, R-14188,
C-12383 and T-11153 respectively.

* FCC -Designation Number: CN1178

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized as
an accredited testing laboratory.

Designation Number: CN1178. Test Firm Registration Number: 406779.

¢ Industry Canada (IC)

Two 3m Semi-anechoic chambers and the 10m Semi-anechoic chamber of SGS-CSTC Standards Tech-
nical Services Co., Ltd. Shenzhen Branch EMC Lab have been registered by Certification and Engineering
Bureau of Industry Canada for radio equipment testing with Registration No.: 4620C-1, 4620C-2, 4620C-3.

1.4 Special Accessories

AC Charger, USB cable and Earphone are used while the test is conducted and there is no other accessory
attached. This is the worst case condition.
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1.5 Equipment Modifications

There was no modification incorporated into the EUT.
1.6 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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2 SYSTEM TEST CONFIGURATION

2.1 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 emission characteristics in a contin-
uous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to manipulate the EUT
into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure

2.3.1 Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz, the table height shall be 0.8
m above the reference 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 transmitter (EUT)
was rotated through three orthogonal axes and measurement procedures for electric field radiated emis-
sions above 1 GHz the EUT measurement is to be made “while keeping the antenna in the ‘cone of radia-
tion’ from that area and pointed at the area both in azimuth and elevation, with polarization oriented for
maximum response.” is still within the 3dB illumination BW of the measurement antenna.
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2.4 Configuration of Tested System
Fig. 2-1 Radiated Emission Configuration
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
Radiated Band Edge .
815.247(d) and Spurious Emission Compliant
§15.209 - . .
§15.407 Unwanted Emissions (Radiated) Compliant
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4 RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT

The maximum emissions outside of the frequency bands of operation shall be attenuated in accordance

with the following limits:

1. For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of —27 dBm/MHz.

2. For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of -27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above
or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

APPLICABLE TO LIMIT
FIELD STRENGTH AT 3m
FCC KDB 789033 D02 General
UNII Test Procedures New Rul
estirrocedures ew Rules PK: 74 (dBuV/m) AV 54 (dBuV/m)
APPLICABLE TO EIRP LIMIT FIELD STRENGTH AT 3m
15.407(b)(1)
15.407(b)(2) PK: -27 (dBm/MHz) PK: 68.3 (dBuVv/m)
15.407(b)(3)
PK:-27 (dBm/MHZ) *1 PK: 68.2(dBpV/m) *1
. PK:10 (dBm/MHz) *2 PK:105.2 (dBuV/m) *2
15.407(B)(4)() PK:15.6 (dBM/MHz) *3 PK: 110.8(dBuV/m) *3
PK:27 (dBm/MHz) *4 PK:122.2 (dBuV/m) *4

*1 beyond 75 MHz or more above of the bandedge.

*2 below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above.

*3 below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above.

*4 from 5 MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

EIRP = ( (E*d)*2) / 30, where E is the field in V/m, d is the measurement distance (3m), EIRP is the

equivalent isotropically radiated power in Watts.
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In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated in-
tentional 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. In addition, radiated emissions which fall in the restricted
bands must also comply with the §15.209 limit as below.
And according to 815.33(a) (1), for an intentional radiator operates below 10GHz, the frequency range of
measurements: to the tenth harmonic of the highest fundamental frequency or to 40GHz, whichever is lower.

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (dBuV/m)
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RE in Chamber

. Cal. date Cal.Due date
Test Equipment Manufacturer Model No. Inventory No.
(yyyy-mm-dd) | (yyyy-mm-dd)
3m Semi-Anechoic Chamber ETS-LINDGREN N/A SEMO001-01 2017/8/5 2020/8/4
Measurement Software AUDIX e3 V8.2014-6-27 N/A N/A N/A
Coaxial Cable SGS N/A SEM025-01 2018/7/12 2019/7/11
MXE EM'SFESQ’)‘” (20Hz- 1 A gilent Technologies N9O38A SEM004-05 | 2018/9/2 2019/9/2
BiConiLog Antenna  (26- ETS-LINDGREN 3142C SEMO003-01 | 2017/6/27 | 2020/6/26
3000MHz)
Pre-amplifier (0.1-1.3GHz) Agilent Technologies 8447D SEMO005-01 2018/4/2 2019/4/1
RE in Chamber
. Cal. Date Cal. Due date
Test Equipment Manufacturer Model No. Inventory No. (yyy-mmi=dd).|L(yyyy-mm=dd)
10m Semi-Anechoic SAEMC FSAC1018 SEM001-03 | 2018/3/31 | 2021/3/30
Chamber
EMI Test Receiver (9k-7GHz) Rohde & Schwarz ESR SEMO004-03 2018/4/2 2019/4/1
Trilog-Broadband
h k VULB91 EM -1 201 2 201 2
Antenna(25M-2GHz) Schwarzbec ULB9168 SEMO003-18 016/6/29 019/6/28
Pre-amplifier (9k-1GHz) Sonoma 310N SEMO005-03 2018/4/13 2019/4/12
Loop Antenna (9kHz-30MHz) ETS-Lindgren 6502 SEMO003-08 2017/8/22 2020/8/21
Measurement Software AUDIX €3 V8.2014-6-27 N/A N/A N/A
Coaxial Cable SGS N/A SEM029-01 2018/7/12 2019/7/11
RE in Chamber
Test Equi ; M fact Model N | " N Cal. date Cal.Due date
est Equipmen anufacturer odel No. nventory No. Syyy-mm-dd) | yyy-mm-dd)
3m Semi-Anechoic Chamber AUDIX N/A SEMO001-02 2018/3/13 2021/3/12
Measurement Software AUDIX e3Vv8.2014-6-27 N/A N/A N/A
Coaxial Cable SGS N/A SEM026-01 2018/7/12 2019/7/11
EXA S'g”;‘:sAsréa:'f)er (10H2- | A gilent Technologies Inc N9010A SEMO004-09 | 2018/4/13 | 2019/4/12
BiConiLog Antenna (26- .
ETS-L 3142 EMO003-01 2017/6/27 2020/6/2
3000MH2) S-Lindgren C S 0 017/6/ /6/26
Horn Antenna (0.8-18GHz) Rohde & Schwarz HF907 SEMO003-07 2018/4/13 2021/4/12
Pre-amplifier(0.1-1.3GHz) HP 8447D SEMO005-02 2018/9/2 2019/9/2
Low Noise . . BDLNA-0118-
Black Di EM - 201 27 201 27
Amplifier(100MHz-18GHz) ack Diamond Series 352810 SEMO005-05 018/9/ 019/9/
Pre-amplifier(18-26GHz) Rohde & Schwarz CH14-H052 SEMO005-17 2018/4/2 2019/4/1

NOTE: N/A refers to Not Calibrated Required.
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B AR, MRS & R AERIEU B BT, FIRFIEAR AR T O0R . ARG REA A RIHHF T, AW RAER.,

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm
and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of
liability, indemnification 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. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057

t+86 (0) 755 2601 2053

f+86 (0) 755 2671 0594

https://www.sgsgroup.com.cn/
Member of SGS Group



http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

Report No.: ZR/2018/A001106
Page 12 of 31

4.2 Test SET-UP

(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

Antenna Tower

£
Smor 10m -

(Turntabile) Ground Ralerence Plane

brh

Test Recaiver 5 a 5|

(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 17000MHz
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VAV VAV VAV VAV VAV, "\/x PAVAVAVAVAVAVAYAVAYAY

Im to 4m
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Test Receiver

(C) Radiated Emission Test Set-UP Frequency Over 1 GHz

N T T N L LS W W W
VARV ALV \v'/ AV, \-\/ N NVN VNNV NN \-\,- VAV VAN

T v 4w

Antenna Tower

]7

|
(Tumntable) /\ NSNS /"\__7

4.3 Measurement Procedure
1. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guidance .

2. The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for frequency> 1GHz above
ground plane.

3. The turn table shall rotate 360 degrees to determine the position of maximum emission level.

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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EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the highest emis-
sions.

When 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 polarization oriented for maximum response.” is still within the 3dB il-
lumination BW of the measurement antenna.

Set the spectrum analyzer as RBW=120 kHz and YBW=300 kHz for Peak Detector (PK) and Quasi-peak
(QP) at frequency below 1 GHz.

Set the spectrum analyzer as RBW=1 MHz, VBW=3 MHz for Peak Detector at frequency above 1 GHz.

Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW = 1/T (Duty cycle <
98%) for Average Detector at frequency above 1 GHz.

The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

And also, each emission was to be maximized by changing the polarization of receiving antenna both hor-
izontal and vertical. On spectrum, change spectrum mode in linear display mode, and reduce VBW = 10Hz
if average reading is measured.

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

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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4.4 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the Ampli-
fier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample
calculation is as follows:

FS=RA +AF +CL - AG

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

4.5 Test Results of Radiated Spurious Emissions form 9 kHz to 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was 20dB

lower than the limit per 15.31(0) was not reported.
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4.5.1 Radiated Band Edge Measurement Result for 2.4G WiFi
45.1.1 802.11N40_ Highest Channel_ Peak_ Horizontal

1

110

S5ite :
Condition:
Job No :
Mode :
Note :

20 Level (dBuVim)

J

10

2430 2450 2500
Frequency (MHz)

chamber
3m HORIZONTAL
ABO11
2452 Band edge
2.4G WIFI 11n4e
Cable Ant Preamp  Read Limit Owver

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB

1 * 2452.888 5.56 28.62 41.99 184.46 96.74 74.88 22.74 peak
2 2483.588 5.68 28.67 41.91 68.35 52.71 74.88 -21.29 peak
3 2484.876 5.68 28.67 41.91 63.38 55.74 74.88 -18.26 peak
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45.1.2 802.11 N40_ Highest Channel_Peak_ Vertical

120 Level (dBuVim)
110
a0 1
70 / \
50| "
hmﬁ\xﬂ?
30
10
0|
2430 2450 2500
Frequency (MHz)
Site : chamber

Condition: 3m HORIZONTAL
Job No : ABB11

Mode : 2452 Band edge
Note : 2.4G WIFI 11N49
Cable Ant Preamp  Read Limit  Owver

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB dB/m dB dBuV dBuV/m dBuV/m dB

1 * 2452.888 5.56 28.62 41.99 95.98 88.26 54.88 34.26 Average
2 2483.588 5.6 28.67 41.91 49.88 42.24 54.88 -11.76 Average
3 2483.865 5.6 28.67 41.91 49.86 42.22 54.88 -11.78 Average
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4.5.2 Radiated Band Edge Measurement Result for BT
45.2.1 Highest Channel_ Peak_Horizontal

120 Level {dBuVim)

10

AR

2
50 e " e e S g —
30
10
0
2475 2500
Frequency (MHz)
Site : chamber
Condition: 3m HORIZONTAL
Job No : ABe11
Mode : 2480 Band edge
Note + BT
Cable Ant Preamp  Read Limit  Over

Freq Loss Factor Factor Level Level Line Limit Remark

MHz dBé  dB/m dBé  dBuV dBuV/m dBuV/m dB

1 * 2488.888 5.59 28.67 41.91 184.81 96.36 74.88 22.36 peak
2 2483.588 5.88 28.67 41.91 56.14 48.5%8 74.88 -25.58 peak
3 2494.579 5.61 28.69 41.92 58.35 58.73 74.88 -23.27 peak
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4.5.3 Radiated Band Edge Measurement Result for BLE
45.3.1 Highest Channel_ Peak_Horizontal

120 Level (dBuVim)

110

yiVIR

[ %]

30| WNP"—“ LT T TR

10

2475

S5ite : chamber
Condition: 3m HORIZONTAL
Job No : ABell
Mode : 2480 Band edge
Note : BLE
Cable Ant
Freqg Loss Factor

2500

Over
Limit Remark

MHz dB  dB/m

1 * 2488.888 5.59 23.67
2 2483.588 5.68 28.67
3 2498.79 5.61 28.89

Frequency (MHz)
Preamp  Read Limit
Factor Level Level Line
dB dBuV dBuV/m dBuV/m
41.91 91.64 83.99 74.80
41,91 55.55 47.91 74.86
41.91 58.18 58.57 74.86

dB

9.99 peak
-26.89 peak
-23.43 peak
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4.5.4 Radiated Band Edge Measurement Result for 5G WiFi
45.4.1 11A20_100 ANT 1_Peak_Vertical

120 Level (dBuVim)

110

acdh

70 |
1 2
50 = S TR R
30
10
0)
5400 5420 5450 5500 5520
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : ABe11
Mode : 5588 Band edge
Note » 5G WIFI 11A
Cable Ant Preamp  Read Limit Owver

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB

1 5481.781 8.71 34.52 42.12 51.87 52.98 74.88 -21.82 peak
2 54p5.553 8.88 34.57 42.86 49.83 51.14 £3.28 -17.86 peak
3 * 5hpe.eee@ B8.85 34.680 42.83 181.89 182.51 68.20 34.31 peak
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45.4.2 11A20 100 ANT 1_Average Vertical

120 Level (dBuVim})

110

70
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0)
5400 5420 5450 5500 5520
Freguency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : ABe11
Mode : 5588 Band edge
Note : 5G WIFI 11A
Cable Ant Preamp Read Limit Over

Freqg Loss Factor Factor Lewvel Level Line Limit Remark

MHz dB dB/m dB dBuV dBuV/m dBuVW/m dB

1 5452 .835 8.78 34.56 42.88 41.34 42,68 54.80 -11.48 Average
2 5580 .88 8.85 34.68 42.83 93.69 95.11 ---—--- ------ fMverage

Remark:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic equa-
tion with a sample calculation is as follows:

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

All Modes have been tested, but only the worst case data displayed in this report.
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4 .55 Transmitter emission above 1GHz for 2.4G WiFi

455.1 802.11G_ Highest Channel_ Peak_ Horitontal
120 Level (dBuVim}
110
90
T0
4 15 G
50 2
1
30
10
0)
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m HORIZONTAL
Job No : ABB11
Mode : 2462 TX SE
MNote : 2.4G WIFI 11G
Cable Ant Preamp Read Limit Over
Freq Loss Factor Factor Level Level Line Limit Remark
MHz dB dB/m dB dBuV dBuVW/m dBuV/m dB
1 1682.477 5.25 26.60 41.52 47.22 37.55 74.88 -36.45 peak
2 4469.214 7.53 33.55 42.41 48.68 4727 74.88 -26.73 peak
3 4924 @88 8.81 34.11 42.49 49.12 A8.75 74.88 -25.25 peak
4  6470.826 11.48 35.57 41.24 A47.35 5316 74.80 -20.84 peak
5 7386.000 19.83 36.21 48.59 47.83 53 48 74.88 -20.52 peak
6 9848.900 10.87 37.81 37.41 42.55 53.82 74.98 -20.18 peak
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4 5.6 Transmitter Emission above 1GHz for BT
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45.6.1 GFSK(DH5) Middle Channel Peak Vertical
120Leve! (dBuVim)
110
90
70
4 15 G
50 ]
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : ABel11
Mode : 2441 TX SE
MNote : BT
Cable Ant Preamp Read Limit Over
Freq Loss Factor Factor Level Level Line Limit Remark
MHz dB dB/m dB dBuV dBuV/m dBuV/m dB
1 1629.274  5.38 26.42 41.49 47.78 38.81 74.880 -35.99 peak
2 4189.872 7.11 32.91 42.35 49.82 47.49 74.88 -26.51 peak
3 4882.880 J7.97 34.96 42.48 48.81 48_36 74.90 -25.64 peak
4 g451.353 11.45 35.55 41.25 47.78 53.53 74.80 -20.47 peak
5 7323.808 18.85 36.16 48.63 47.92 53.50 74.80 -20.50 peak
6 9764.808 18.82 3I7.76 37.52 41.89 52.95 74.88 -21.85 peak

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.
BRAET AR, SR A AR AR S A T, FIRFOAR S R0 R . ARG RESA A Al IR, AF AR

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-

tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm.

Attention is drawn to the limitation of liability, indemnification 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 ap-

pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057

t +86 (0) 755 2601 2053

f+86 (0) 755 2671 0594

https://www.sgsgroup.com.cn/
Member of SGS Group


http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

4 5.7 Transmitter Emission above 1GHz for BLE
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45.7.1 Middle Channel _Peak Horizontal
120 Level (dBuVim})
110
90
T0
4 |5 5
50 l
1
30
10
0)
1000 1500 2000 5000 10000 18000
Frequency {MHz)
Site : chamber
Condition: 3m HORIZOMTAL
Job No : ABB11
Mode : 2448 TX SE
MNote : BLE
Cable Ant Preamp Read Limit Over
Freq Loss Factor Factor Lewvel Level Line Limit Remark
MHz dB dB/m dB dBuV dBuV/m dBuV/m dB
1 1574.265 5.38 26.14 41.45 A48.72 38.79 74.88 -35.21 peak
2 4456.315 7.51 33.53 42.41 49.81 47.64 74.88 -26.36 peak
3 {880 .008 7.97 34.86 42.48 A8.89 48.44 74.88 -25.56 peak
4 6451.353 11.45 35.55 41.25 47.69 53.44 74.88 -208.56 peak
5 7326.080 108.85 36.16 48.63 47.84 53.42 74.80 -208.58 peak
b 976B.888 18.82 37.76 37.53 42.67 53.72 T4.88 -28.28 peak
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4.5.8 Transmitter Emission above 1GHz for 5G WiFi
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458.1 11A20 100 ANT 1_Peak_Vertical
120eve! ([dBuVim)
10
90
_ 1 1. —lal.|5—. B
50 Z
1
30
10
0|
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : ABe11
Mode : 5788 TX SE
MNote : 56 WIFI 11A
Cable Ant Preamp Read Limit Over
Freq Loss Factor Factor Lewel Level Line Limit Remark
MHz dB dB/m dB dBuV dBuVW/m dBuVW/m dB
1 1468.761 5.38 25.69 41.38 47.83 36.72 74.88 -37.28 peak
2 4858.924 7.84 32,88 42.34 47.74 45.24 74.88 -28.76 peak
3 4924 .,008 8.81 34.11 42.49 47.93 47.5%6 74.88 -26.44 peak
4 8446.945 18.23 36.97 39.48 43.81 51.53 74.88 -22.47 peak
5 1ligee.eeg 11.63 37.88 37.88 39.27 58.82 74.88 -23.18 peak
& 16588.880 14.5%9 42.28 39.86 326.23 53.87 68.208 -15.13 peak
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Remark:

1) 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

2) Scan from 9kHz to 25GHz, the disturbance between 9KHz to 30MHz and 18GHz to 25GHz was very low, and the
above harmonics were the highest point could be found when testing, The amplitude of spurious emissions from the

radiator which are attenuated more than 20dB below the limit need not be reported.

3)As shown in this section, 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. So, only the peak measurements were shown in the report.

4) All Modes have been tested, but only the worst case data displayed in this report.
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4.5.9 Spot Check data for NFC
1.1.1 E.U.T. Operation

Operating Environment:
Temperature: 25 °C Humidity: 51 % RH Atmospheric Pressure: 1010 mbar

Test mode i:TX mode_Keep the EUT in transmitting with modulation mode.
1.1.2 Test Setup Diagram

0.6m Loop Antenna

Turntable Ground Reference Plane

Test Receiver

1.1.3 Measurement Procedure and Data

For testing performed with the loop antenna, the center of the loop was positioned 1 m above the
ground and positioned with its plane vertical at the specified distance from the EUT. During testing
the loop was rotated about its vertical axis for maximum response at each azimuth and also investi-
gated with the loop positioned in the horizontal plane. Only the worst position of vertical was shown in

the report.
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9kHz~150kHz:

120 Level ({dBuV/m}
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Job Meo. : A@B11
Test Mode: 1

150kHz~30MHz:

120 Level {dBuVim}
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Condition: 18m

Job MNo. : ape11
Test Mode: 1
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Remark:

1) 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

Level @ Limit @ Limit @ Level @
Frequency Level @ 30m ,
10m 300m 30m Factor (dB) 300m Margin (dB)

(MHz) (dBuV/m)

(dBuV/m) | (dBuV/m) | (dBuV/m) (dBuV/m)
0.01 59.46 44.51 - 59.08 0.38 - -44.13
0.03 55.18 38.84 - 59.08 -3.90 - -42.75
0.11 46.81 26.57 - 59.08 -12.27 - -38.85
0.28 54.23 18.61 - 59.08 -4.85 - -23.46
0.46 50.00 14.33 - 59.08 -9.08 - -23.41
2.49 34.15 - 29.54 19.08 - 15.07 -14.48

1.2 Radiated Emissions(30MHz-1GHz)
Test Requirement 47 CFR Part 15, Subpart C 15.225(d) & 15.209

Test Method: ANSI C63.10 (2013) Section 6.4&6.5
Measurement Distance: 10m

Limit:
. - Measure-
Frequenc Field strength Limit Remark
q y (microvolt/meter) | (dBuV/m) ment
distance (m)
30MHz-88MHz 100 40.0 Quasi-peak 3
88MHz-216MHz 150 435 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3

1.2.1 E.U.T. Operation
Operating Environment:

Temperature: 25 °cC Humidity: 51 % RH Atmospheric Pressure: 1010 mbar
Test mode i:TX mode_Keep the EUT in transmitting with modulation mode.
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1.2.2 Test Setup Diagram

Antenna Tower

3mor10m

Turntable Ground Reference Plane

Test Receiver | | = ° ”

Controller

1.2.3 Measurement Procedure and Data

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

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

c. 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.

d. 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 0 degrees to 360 degrees to find
the maximum reading.

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

f. 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.

g. The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis posi-
tioning which it is worse case, only the test worst case mode is recorded in the report.

Remark: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

h. According to KDB 414788, we have a site validation between OATS and Semi
Chamber for radiated emission measurements below 30 MHz, and the result of

Chamber measured is worst case result.

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.
BRAET AR, SR A AR AR S A T, FIRFOAR S R0 R . ARG RESA A Al IR, AF AR

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification 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 ap-

pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No. 1 Workshop, M-10, Middle section, Science & Technology Park, Nanshan District, Shenzhen, Guangdong, China 518057

t +86 (0) 755 2601 2053 f +86 (0) 755 2671 0594 https://www.sgsgroup.com.cn/
Member of SGS Group


http://www.sgs.com/terms_and_conditions.htm
http://chsites01.sgs.net/sites/CTS-Global-QA-System-for-Testing/valerie_lebrazidec/Local%20Settings/Temporary%20Internet%20Files/OLK1A/www.sgs.com/terms_e-document.htm

Report No.: ZR/2018/A001106
Page 30 of 31

Mode:i;
Radiated Emissions
Polarization | Frequency | Cable_ |Antenna Pre- Reading Net Limit Margin
(MH2z) Loss (dB) | Factor Amp at 10m at 3m at 3m (dB)
(dB) Gain (dBuv) (dBuv/m) | (dBuv/m)
(dB)
Horizontal 40.702 6.83 13.26 32.46 25.57 23.66 40.00 -16.34
Horizontal 154.821 7.46 13.40 32.43 27.14 26.03 43.50 -17.47
Horizontal 283.979 7.96 12.26 32.37 26.12 24.43 46.00 -21.57
Horizontal 413.271 8.35 15.23 32.34 25.88 27.58 46.00 -18.42
Horizontal 638.369 8.96 19.39 32.35 26.35 32.81 46.00 -13.19
Horizontal 919.287 9.51 22.48 31.42 25.79 36.82 46.00 -9.18
Vertical 47.492 6.89 12.84 32.45 26.73 24.47 40.00 -15.53
Vertical 166.068 7.50 12.79 32.42 27.18 25.51 43.50 -17.99
Vertical 248.552 7.83 11.22 32.38 26.20 23.33 46.00 -22.67
Vertical 350.477 8.17 13.85 32.35 27.24 27.37 46.00 -18.63
Vertical 515.437 8.65 17.09 32.35 26.12 29.97 46.00 -16.03
Vertical 912.862 9.50 22.40 31.48 25.75 36.63 46.00 -9.37
NOTES:

1. Quasi-Peak detector is used except for others stated.
2. All measurements were made at 10 meters.
3. Negative value in the margin column shows emission below limit.
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5 PHOTOGRAPHS - EUT TEST SETUP DETAILS

Refer to Appendix A - Photographs of EUT Test Setup Details for ZR/2018/A0011.

~ End of Report ~

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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