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The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication
Laboratory The test data, data evaluation, test procedures, and equipment configura-
tions shown in this report were made in accordance with the procedures given in ANSI
C63.10:2013 and the energy emitted by the sample EUT tested as described in this
report is in compliance with conducted and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.
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1. GENERAL INFORMATION

1.1 Product Description

General:
Product Name: Smart Phone
Hardware Version: DVT
Software Version: N/A
Power Supply: 3.85V from Rechargeable Li-ion Battery
WLAN 5GHz:
e Frequency Avg. Power Modulation
Wi-Fi Range Channels (dBm) Technology
5180~5240 4 17.28
11a_20 5260~5320 4 16.95 OFDM
5500~5700 11 17.05
1M1n HT/ | 5180~5240 4 HT: 17.27 (Worst Case)
ac_VHT 5260~5320 4 HT: 16.91 (Worst Case) OFDM
20M 5500~5700 11 HT: 16.96 (Worst Case)
1M1n HT/ | 5190~5230 2 HT: 17.27 (Worst Case)
ac_VHT 5270~5310 2 HT: 16.97 (Worst Case) OFDM
40M 5510~5670 5 HT: 17.15 (Worst Case)
5210 1 15.39
11ac 5290 1 15.33 OFDM
VHT80M -
5530~5610 2 17.45

64QAM, 16QAM, QPSK, BPSK for OFDM

256QAM for OFDM in 802.11ac only

802.11 a: 6/9/12/18/24/36/48/54 Mbps

802.11 n_20MHz: 6.5 — 144.4Mbps

802.11 n_40MHz: 13.5 — 300.0Mbps

802.11 ac_20MHz: 6.5 — 173.3Mbps

802.11 ac_40MHz: 13.5 — 400.0Mbps

802.11 ac_80MHz: 29.3 — 866.7Mbps

Inverted-F Antenna,

5150~5250MHz Gain: -1.6dBi (Main) / -5.5dBi (Aux)
5250~5350MHz Gain: -1.6dBi (Main) / -5.5dBi (Aux)
5470~5725MHz Gain: -1.2dBi (Main) / -3.4dBi (Aux)

Modulation Type

Transition Rate:

Antenna Designation:
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1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart E §15.407
KDB 789033 D02 v02r01 General UNII Test Procedures New Rules
ANSI C63.10:2013

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

1.3 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.134, Wu Kung Road,
Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803

(TAF code 0513)
FCC Registration Numbers are: 509634 / TW0001

1.4 Special Accessories

There are no special accessories used while test was conducted.

1.5 Equipment Modifications

There was no modification incorporated into the EUT.
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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 continuous normal application.

2.2 EUT Exercise

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

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. Conducted emis-
sions from the EUT measured in the frequency range between 0.15 MHz and 30MHz,. The
CISPR Quasi-Peak and Average detector mode is employed according to §15.207. The two
LISNs provide 50 ohm/ 50uH of coupling impedance for the measuring instrument. Both
lines of the power mains connected to the EUT were checked for maximum conducted in-
terference.

2.3.2 Radiated Emissions
The EUT is a placed on as turn table. For emissions testing at or below 1 GHz, the table
height shall be 0.8 m above the reference ground plan. 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 ver-
tical. 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 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 illumina-
tion BW of the measurement antenna.

2.4 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 at-
tenuation factor between EUT conducted port and spectrum analyzer. With the offset com-
pensation, 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.
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2.5 Configuration of Tested System

Fig. 2-1 Radiated Emission Fig. 2-2 Conducted (Antenna Port)

Emission
EUT

O0O00 ==
EUT | 05000 eocg,
H

Fig. 2-2 AC Power Line Conducted
Emission

—

% Windows 7

EUT |

Table 2-1 Equipment Used in Tested System

Item Equipment Mfr/Brand | Model/Type No. | Series No. |Data Cable Power Cord

WLAN Test N/A N/A N/A N/A N/A
Software

2. | DC Power Supply Anritsu E3640A MY52410006 N/A Unshielded
3. Notebook Lenovo T440P P0000564 Shielded | Unshielded
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3. SUMMARY OF TEST RESULT
FCC Rules Description Of Test Result

AC Power Line Conducted
Emission

§15.207 Compliant

§15.403(i)

§15.407(e) 26 dB Emission Bandwidth Compliant

Maximum Conducted

§15.407(a) Output Power

Compliant

§15.407(a) Power Spectral Density Compliant

§15.407(b) Undesirable Radiated Emissions Compliant

Transmission in case of Absence of

§15.407(c) Information

Compliant

§15.407(9) Frequency Stability Compliant

§15.203

§15.407(a) Antenna Requirement Compliant
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4. DESCRIPTION OF TEST MODES
4.1 Operated in U-NIl Bands

Operated band in 5150 MHz ~5250 MHz:

802.11a/ n HT20 Mode,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHT80 Mode

Operated band in 5250 MHz ~5350 MHz:

Channel Frequency channel Frequency channel Frequency
36 5180 38 5190 42 5210
40 5200 46 5230
44 5220
48 5240

802.11a/ n HT20 Mode,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHT80 Mode

channel Frequency channel Frequency Channel Frequency
52 5260 54 5270 58 5290
56 5280 62 5310
60 5300
64 5320

Operated band in 5470 MHz ~5725 MHz:

802.11a/ n HT20 Mode,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHT80 Mode

Channel

Frequency

channel

Frequency

channel

Frequency

100

5500

102

5510

106

5530

104

5520

110

5550

122

5610

108 5540 118 5590
112 5560 126 5630
116 5580 134 5670
120 5600
124 5620
128 5640
132 5660
136 5680
140 5700
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4.2

The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting mode is

prorammed.
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3. Investigation has been done on all the possible configurations for searching the worst case.
4. The given UE is pre-scanned among 802.11n and ac modes, and 802.11n yields the highest
reading that generates the highest emission.

RADIATED EMISSION TEST:

RADIATED EMISSION TEST (BELOW 1 GHz)

FREQUENCY| AVAILABLE | TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL |MODULATION| ™ \p o) PORT
802.11a 5180~5240 | 36 to 48 44 OFDM 6 2TX
802.11a 5260~5320 | 52 to 64 60 OFDM 6 2TX
802.11a 5500~5700 | 100 to 140 116 OFDM 6 2TX
RADIATED EMISSION TEST (ABOVE 1 GHz)
FREQUENCY|AVAILABLE | TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL |MODULATIONI™ yy ) PORT
802.11a OFDM 6 2TX
802.11n HT20 | 210075240 | 361048 | 364448 OFDM MCS8 MIMO
802.11n_HT40 | 5190~5230 | 38to 46 38,46 OFDM MCS8 MIMO
802.11ac VHT80] 5210 42 42 OFDM MCS8 MIMO
802.11a OFDM 6 2TX
802.11n_HT20 | 020079320 | 521064 | 52,6064 OFDM MCS8 MIMO
802.11n_HT40 | 5270~5310 | 54 to 62 54,62 OFDM MCS8 MIMO
802.11ac_VHT80| 5290 58 58 OFDM MCS8 MIMO
802.11a OFDM 6 2TX
802110 HT20 | 5500-5700 | 1000 140 | 100,116,140 OFDIM VoS8 YTVe)
802.11n_HT40 | 5510~5670 | 102to 134 | 102,110,134 OFDM MCS8 MIMO
802.11ac_VHT80| 5530~5610 | 106 to 122 | 106,122 OFDM MCS8 MIMO

Note: The field strength of radiation emission was measured as EUT stand-up position (H mode)
and lie down position (E1, E2 mode) for WLAN 5GHz Transmitter for channel Low, Mid and High,
the worst case E2 position was reported.
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ANTENNA PORT CONDUCTED MEASUREMENT:
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CONDUCTED TEST

MODE

FREQUENCY
BAND (MHz)

AVAILABLE
CHANNEL

TESTED
CHANNEL

MODULATION

DATA RATE
(Mbps)

ANTENNA
PORT

802.11a

802.11n_HT20

5180~5240

36 to 48

36,44,48

OFDM

6

2TX

OFDM

MCS8

MIMO

802.11n_HT40 | 5190~5230 | 38 to 46 38,46 OFDM MCS8 MIMO
802.11ac_VHT80| 5210 42 42 OFDM MCS8 MIMO
802.11a OFDM 6 2TX
802.11n_HT20 | 220079320 | 521064 52,60,64 OFDM MCS8 MIMO
802.11n_HT40 | 5270~5310 | 54 to 62 54,62 OFDM MCS8 MIMO

802.11ac_VHT80

5290

58

58

OFDM

MCS8

MIMO

802.11a

802.11n_HT20

5500~5700

100 to 140

100,116,140

OFDM

6

2TX

OFDM

MCS8

MIMO

802.11n_HT40

5510~5670

102 to 134

102,110,134

OFDM

MCS8

MIMO

802.11ac_VHT80

5530~5610

106 to 122

106,122

OFDM

MCS8

MIMO
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5. MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
26dB Emission Bandwidth +/- 123.36 Hz
The Maximum Output Power Measurement +/- 0.96 dB
Peak Power Spectral Density Measurement +/- 1.67 dB
Frequency Stability +/- 123.36 Hz
Temperature +/- 0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC= +/- 0.13%, AC=+/- 0.2%

Radiated Spurious Emission:

9kHz-30MHz: +/-2.87dB
30MHz - 180MHz: +/- 3.37dB
Measurement uncertainty 180MHz -417MHz: +/- 3.19dB
(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

9kHz-30MHz: +/-2.87dB
30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB
(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

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. CONDUCTED EMISSION TEST
6.1 Standard Applicable

Frequency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15 10 0.50 66 to 56 56 to 46
0.50t0 5 56 46
5t0 30 60 50

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

2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50
MHz.

6.2 Measurement Equipment Used

EQUIPMENT MODEL | SERIAL | LAST
TYPE WFR NUMBER |NUMBER| caL. |CALDUE.
EMI Test Receiver R&S ESCI7 | 100335 |02/02/2018]02/01/2019
LISN SCHWARZBECK|NSLK 8127 | 8127-649 |05/18/2018(05/17/2019

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in ac-
cordance with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and periph-
erals were placed flushed with the rear of the tabletop.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4 Test SET-UP

L £ | LUE
B: Wall Plug

LIsN Elcm

6.5 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT com-
pliance.

3. Repeat above procedures until all phases of power being supplied by given UE are com-
pleted.

6.6 Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Site Conduction Room Phase: L1 Temperature: 25
Limit: FCC Class B Conduction(QP) Power:  AC 120V/60Hz Humidity: 85 %
Mode: Operation

Note:

Conducted Emission
File :Data Data #2 Date: 2018/9/21 Time: |9 01:30:49
80.0 dBuV

\ FCC Class B Conduction(QF)

\m\“ FCC Class B Conduction{AVG)
1
X I

40}

u'IJDJ 50 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuV dBuv dB Detector  Comment

1 0.1540 40.41 0.04 40.45 6578 -25.33 peak
2 01740 3909 004 3913 6477 -2564 peak
3 0.2420 39.53 0.04 39.57 6203 -22.46 peak
4 0.3580 32.71 0.04 3275 5877 -26.02 peak
5 0.5060 30.23 0.04 30.27 56.00 -25.73 peak
6 17.1940 36.70 0.39 37.09 60.00 -2291 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.
AT GORM o SRR R WHRIBEZI RS T PO RSEETI0OR c AFLALAXTETGFET 0 AT -

his 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.134,WuKungRoad,NewTaipeilndustrialPark,WukuDistrict, NewTaipeiCity, Taiwan24803/#7#* # 7 "% % 374 A £ F1 % 7 1 & 134 55

cAMRBR LG DT t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: ER/2018/90107
Page: 16 of 164

Site Conduction Room Phase: N Temperature: 25
Limit: FCC Class B Conduction(QP) Power:  AC 120V/60Hz Humidity: 85 %
Mode: Operation

Note:

Conducted Emission
File :Data Data #1 Date: 2018/9/21 Time: |’ 01:30:06
80.0 dBuV

FCC Class B Conduction(QP)

\ FCC Class B Conduction{AVG)

U'IJnJ 50 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuV dBuV dB Detector  Comment
1 0.1500 44.36 0.04 44.40 66.00 -21.60 peak
2 0.1660 41.48 0.04 41.52 65.16 -2364 peak
3 0.2340 46.29 0.04 46.33 62.31 -1598 peak
4 0.3780 40.97 0.04 41,01 58.32 -17.31 peak
T 0.5020 43.96 0.04 44.00 56.00 -12.00 peak
6 0.5940 4166 0.04 41.70 56.00 -14.30 peak
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7. DUTY CYCLE TEST SIGNAL

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient

ratio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative
ones where duty cycle is conducted as the given transmission with given virtual operation that

expresses the percentage.
Formula:
Duty Cycle = Ton / (Ton+Toff)

Measurement Procedure:
1. Set span = Zero

2. RBW =8MHz

3. VBW = 8MHz,

4. Detector = Peak

Duty Cycle:

Duty Factor (dB) 1T VBW
=10*log ( 1/Duty (kHz) setting
Cycle) (kHz)

802.11a 98.37 0.07 0.49 1.00
802.11n_20 98.25 0.08 0.53 1.00
802.11n_40 96.19 0.17 1.08 2.00
802.11ac_80 86.50 0.63 2.19 3.00

Duty Cycle

Mode (%)
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DUTY CYCLE TEST SIGNAL Measurement Result
802.11a

Apilend Spectrmm Analyrer
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\f it —
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| ] ! e ! ! D
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5180000000 GHz

enter 5.180000000 GHz Span 0 Hz CF Step
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Freq Offset
0O HE

BTATUS
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D05 L P S U, 2 18
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8. 26DB EMISSION BANDWIDTH MEASUREMENT
8.1 Standard Applicable

There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3

8.2 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .

3. Remove the antenna from the EUT and then connect a low loss RF cable from the Antenna port
to the spectrum analyzer.

a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW
Sweep=auto, Detector = Peak, Trace Mode = Max Hold, Manually readjust RBW until the
RBW/EBW ratio is 1% based on EBW as observed on the result of pre-sequence meas-
urement.

b. Mark the peak frequency and —26dB (upper and lower) frequency.

4. Repeat the procedures as list above until all test default channels (low, middle, and high) are
completed.
5. Repeat above procedures until all test default channel measured were complete.

8.3 Measurement Equipment Used

MODEL SERIAL
EQUIPMENT TYPE MFR NUMBER | NUMBER |-AST CAL. CAL DUE.
EXA Spectrum Agilent N9O10A  |MY57120290|02/14/2018|02/13/2019
Analyzer
DC Power Supply |  Anritsu E3640A |MY52410006|11/28/2017 | 11/27/2018
Temperature TERCHY | MHG-120LF | 911009 |05/18/2018|05/17/2019
Chamber
Attenuator Mini-Circuit | BW-S10W2+ 2 01/02/201801/01/2019
DC Block Mini-Circuits | BLK-18-S+ 1 01/02/201801/01/2019
Coaxial Cables N/A WK CE Cable N/A 01/02/2018/01/01/2019
Notebook Lenovo T440P P0000564 N/A N/A
8.4 Test Set-up
EUT Attenuator SPA
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8.5 Measurement Result
26dB Bandwidth

802.11a_CHO 802.11a_CH1
Frequency ZSSVB 10 Log (B) Frequency ZSSVB 10 Log (B)

(MHz) (MHz) (dB) (MHz) (MHz) (dB)

5180 19.28 12.851 5180 21.53 13.330
5220 20.40 13.097 5220 21.37 13.298
5240 19.01 12.789 5240 21.61 13.346
5260 19.29 12.853 5260 21.61 13.346
5300 21.02 13.226 5300 21.41 13.307
5320 18.75 12.730 5320 20.84 13.190
5500 19.04 12.797 5500 21.39 13.302
5580 19.24 12.842 5580 20.29 13.073
5700 21.50 13.324 5700 21.91 13.407

802.11n_HT20_CHO 802.11n_HT20_CH1
Frequency ZSSVB 10 Log (B) Frequency ZSSVB 10 Log (B)

(MHz) (MHz) (dB) (MHz) (MHz) (dB)

5180 20.07 13.025 5180 22.45 13.513
5220 20.96 13.214 5220 21.97 13.418
5240 22.65 13.551 5240 22.38 13.498
5260 19.96 13.002 5260 22.23 13.470
5300 20.31 13.077 5300 22.95 13.607
5320 20.27 13.069 5320 22.31 13.484
5500 20.28 13.071 5500 22.36 13.494
5580 22.26 13.475 5580 22.25 13.474
5700 22.87 13.593 5700 22.64 13.548
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802.11n _HT40_CHO 802.11n _HT40_CH1
Frequency ZSSVB 10 Log (B) Frequency ZSSVB 10 Log (B)
(MHz) (MHz) (dB) (MHz) (MHz) (dB)
5190 41.85 16.217 5190 42.02 16.235
5230 39.17 15.930 5230 42.04 16.237
5270 39.18 15.931 5270 42.03 16.236
5310 39.17 15.930 5310 42.20 16.253
5510 39.25 15.938 5510 41.21 16.150
5550 42.16 16.249 5550 41.41 16.171
5670 39.05 15.916 5670 42.01 16.234
802.11ac _VHT80_CHO 802.11ac _VHT80_CH1
Frequency ZSSVB 10 Log (B) Frequency ZSSVB 10 Log (B)
(MHz) (MHz) (dB) (MHz) (MHz) (dB)
5210 79.15 18.985 5210 84.92 19.290
5290 85.26 19.307 5290 85.03 19.296
5530 84.76 19.282 5530 83.72 19.228
5610 84.77 19.282 5610 85.14 19.301
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#Res BW 20 kHz #VBW 62 kHz Sweep 71.53 ms 3.000000 Mii #Res BW 240 kHz FVBW 750 kHz Sweep 1ms 5000000 ME
M M
Occupled Bandwidth Total Power 18.9 dBm - Occupled Bandwidth Total Power 17.1 dBm -
17.638 MHz Freq Offset, 17.832 MHz Freq Offset,
Transmit Freq Error -7.875 kHz % of OBW Power  99.00 % Mz Transmit Freq Error 49,058 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 20.28 MHz xdB =26.00 dB x dB Bandwidth 22.45 MHz xdB =26.00 dB
s [R—— hres gzramus
wn»mmuo«q-lm [E=m|rn ==
RL Lh [83:93:167M Sep 13, 2018 1 |83:40:31 PM Sep 13, 2018 Frequency
Fr . Freq ¥ [
m—.rFr‘“ 5. SMMMM GHz l $'|..:.;'t-ﬁu: A.gpmd 1) Fladio St Nane == $rlg Fn-nu: * A.gpmd [10) Radio Sid: None
MFGaln: Lwa #Atten: 30 dib Radio Device: BTS MFGaindLow #Atten: 30 B Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm |. 0 dBJidiv Ref 30.00 dBm
>8 og
Center Freq Center Freq
& 580000000 GHZ § 220000000 GHZ
‘Center 5.58 GHz Span 30 MHz| CF Stey ‘Center 5.22 GHz Span 30 MHz| CF Stey
#Res BW 240 kHz #VBW 680 kHz Sweep 1ms 3.000000 Mii #Res BW 240 kHz FVBW 750 kHz Sweep 1ms 5000000 ME
M M
Occupled Bandwidth Total Power 19.1 dBm - Occupled Bandwidth Total Power 18.9 dBm -
17.832 MHz Freq Offset, 17.875 MHz Freq Offset,
Transmit Freq Error -31.887 kHz % of OBW Power  99.00 % Mz Transmit Freq Error -5.477 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 22.26 MHz xdB =26.00 dB x dB Bandwidth 21.97 MHz xdB =26.00 dB
[ = [/
wn»mmuo«q-lm [E=m|rn ==
o L LT L pam—— T L T N pm——
m—.rFr‘“ 5. ?MWNM GHz l $'|..:.;'t-ﬁu:? A.gpmd 1) Fladio St Nane == $rlg Fn-nu: * A.gpmd [10) Radio Sid: None
MFGaindLow #Atten: 30 dib Radio Device: BTS MFGaindLow #Atten: 30 B Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm 0 dBid Ref 30.00 dBm
£
Center Freq Center Freq
& 700000000 GHZ § 240000000 GHZ
Center 5.7 GHz Span 30 MHz| CF Stey ‘Center 5.24 GHz Span 30 MHz| CF Stey
#Res BW 240 kHz FVBW 750 kHz Sweep 1ms 3.000000 Mii #Res BW 240 kHz FVBW 750 kHz Sweep 1ms 5000000 ME
M M
Occupled Bandwidth Total Power 16.8 dBm - Occupled Bandwidth Total Power 18.6 dBm -
17.933 MHz Freq Offset, 17.868 MHz Freq Offset,
Transmit Freq Error -18.815 kHz % of OBW Power  99.00 % Mz Transmit Freq Error -11.107 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 22.87 MHz xdB =26.00 dB x dB Bandwidth 22.38 MHz xdB =26.00 dB

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.

PSS I R

SAEREL S o FEA ST RTI0R - AFEALAL PG 0 2 TP A -

his document is |ssued 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 Com-
pany’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.

SRRAPHRSF LD

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/37 #
t (886-2) 2299-3279

f (886-2) 2298-0488

AP T ORTF AT

www.tw.sgs.com

Member of SGS Group

AEFR®T

1§ 134 85



FCC_802. 11n 20MHz_AUX1_5260MHz

Report No.: ER/2018/90107
Page: 28 of 164

FCC 802 11n 20MHZ AUX1_5500MHz

5 260000000 GHz

Center 5.5 GHz

Span 30 MHz

wwmwm == ==
RL [62:45:057% 5ep 13, 2010 [62:52:02 7% 5ep 13, 2018 Fraquency
ent Cent Radic Std: None . o Cunter Fruq 0 Radic Std: Nons
—orFruq 5260000000 GHz e .l Trig: Froe Run A.gpmd s == Trig: Free Run A.gpmd s
MFGainLow #Atten: 30 dB Radic Device: BTS MFGainLow #Atten: 30 di Radic Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
0 dBJidiv Ref 30.00 dBm 0 dBJidiv Ref 30.00 dBm
Log Log
Center Freq Center Freq

5 500000000 GHz.

5 300000000 GHz

Center 5.58 GHz

Span 30 MHz

Center 5.26 GHz ‘Span 30 MHz oF Stey oF Stey
#Res BW 240 kHz BVBW 750 kHz Sweep 1ms; 3.000000 Mii #Res BW 240 kHz AVBW 680 kHz Sweep 1ms; 5000000 ME
" "
Occupled Bandwidth Total Power 18.7 dBm i Occupled Bandwidth Total Power 17.0 dBm i
17.801 MHz Freq Offset 17.851 MHz Freq Offset
Transmit Freq Ermor -26.059 kHz % of OBW Power  99.00 % o Transmit Freq Error 17.056 kHz % of OBW Power  99.00 % o
x dB Bandwidth 22.23 MHz x dB -26.00 dB x dB Bandwidth 22.36 MHz x dB -26.00 dB
han [/ Ne——— - [ ae—

FCC 802.1 1 n 20MHz_AUX1 5300MHz FCC_802.1 1 n 20MHz_AUX1 5580MHz
wn»mmuo«q-lm [E=m|rn ==
RL o Jo3:47:30 7% 5ep 13, 3010 Frequency Jo3:28:13 7 5ep 13, 3010 Frequency

m—.rFr‘“ 5. SDCIMMM GHz l $.|':";:-nu: A.gpmd [0 Fladio St Nane —— $rlg Fn-nu: A.gpmd ) Radio Sid: None
EGaindow #Atten: 30 dB Radic Device: BTS MFGainLow #Atten: 30 dib Radic Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBldiv Ref 30,00 dBm |. 0 dBldiv Ref 30.00 dBm
] o
Center Freq Center Freq

& 580000000 GHz

5 320000000 GHz

Center 5.7 GHz

Span 30 MHz

Center 5.3 GHz Span 30 MHz|
#Res BIW 240 kHz AVBW 750 kHz Sweep 1ms 300maeR #Res BV 240 kHz AVBW 580 kHz Sweep 1ms 3000y Step
M M
Occupled Bandwidth Total Power 18.6 dBm i Occupled Bandwidth Total Power 19.1 dBm i
17.816 MHz Freq Offset] 17.819 MHz Freq Offset]
Transmit Freq Error 530 Hz % of OBW Power  99.00 % o Transmit Freq Error -18.243 kHz % of OBW Power  99.00 % o
x dB Bandwidth 22.95 MHz x dB -26.00 dB x dB Bandwidth 22,25 MHz x dB -26.00 dB
= [R—— - [R——
FCC 802.1 1 n 20MHz AUX1 5320MHz FCC 802.1 1 n 20MHz AUX1 5700MHz
*—-ﬂ'*!pmh-numm-lw [E=NETR| wnhmmumm-lw |E=m|rn|
RL r 1 [83:49:40 PM Sep 11, 2018 Frea v RL r 1 [o3:98:37 PM Sep 11, 2018 Frequency
enter Fraq 5.320000000 GHz | $'I-:-;:.h:3 MIH“ saso Ridic $td: Hone enter Fraq 5.700000000 GHz I $ﬂ-:";:.h:? MIH“ saso Radia Sta; Nane
MFGainLow #Atten: 30 dib Radio Device: BTS MFGainLow #Atten: 30 dib Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm 10 0 dBJidiv Ref 30.00 dBm
) )
Center Freq Center Freq

5 700000000 GHZ.

‘Center 5.32 GHz Span 30 MHz| CF Step CF Step
#Res BW 240 kHz FVBW 750 kHz Sweep 1ms 3.000000 MHz #Res BW 240 kHz FVBW 750 kHz Sweep 1ms 3.000000 MHz
M M
Occupled Bandwidth Total Power 16.4 dBm i Occupled Bandwidth Total Power 16.5 dBm i
17.893 MHz Freq Offset, 17.951 MHz Freq Offset,
Transmit Freq Error -30.447 kHz % of OBW Power  99.00 % Mz Transmit Freq Error 14,391 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 22.30 MHz xdB =26.00 dB x dB Bandwidth 22.64 MHz xdB =26.00 dB
s [R—— hres gzramus

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.

AT GORP 0 LR R WHPBEI RS LT PR RESEERTIOR c AFLALAXPETHFET 0 AT -

his document is |ssued 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 Com-
pany’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.

M I RFIMAERATT

www.tw.sgs.com
Member of SGS Group

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/37 #
t (886-2) 2299-3279 f (886-2) 2298-0488

1 p% 134 85
cBRRAERG LD



Report No.: ER/2018/90107
Page: 29 of 164

FCC_802. 11n _40MHz_Main_5190MHz FCC_802. 11n _40MHz_Main_5310MHz

*—-ﬂn»mmumn.-lm [E=m|rn n—-an»mmuom.-nm ==
RL Lh [232:98: 2074 Sep 13, 2018 RL 1 |23:06:03 PM Sep 13, 2018 Frequency
90000000 G| H Freq ¥ Fr 10000000 G Non
m—.rF““ 3. 1D€IMMM GHz —— _l $r|"::';rt-ﬁun Avu|Hald S50 Radio Sid: None m—rFr‘“ 5. 3""”'”'” GHz —— | $r|..:.;'t-.gun, A.gpmd 1) Fadio St
MFGaindLow #Atten: 30 dib Radio Device: BTS MFGaindLow #Atten: 30 B Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm 10 0 dBJidiv Ref 30.00 dBm
£ £
Center Freq T T T T T Center Freq
5 190000000 GHZ T T T T T T 5310000000 GHZ
| ¥
‘Center 5.19 GHz Span 50 MHz| CF Stey ‘Center 5.31 GHz Span 50 MHz| CF Stey
#Res BW 430 kHz FVEBW 1.3 MHzZ Sweep 1ms 5.000000 Mii #Res BW 20 kHz #VBW 62 kHz Sweep 119.2ms 5.000000 ME
{Auto M {Auto M
Occupled Bandwidth Total Power 18.3 dBm - Occupled Bandwidth Total Power 19.3 dBm -
36.475 MHz Freq Offset] 36.277 MHz Freq Offset]
Transmit Freq Error 25.704 kHz % of OBW Power  99.00 % Mz Transmit Freq Error 16,313 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 41.85 MHz xdB =26.00 dB x dB Bandwidth 39.17 MHz xdB =26.00 dB
s [R—— hres gzramus
*—-ﬂn»mmumn.-lm [E=m|rn n—-an»mmuom.-nm ==
RL ENSE:INT] 123:00:48 7M Sep 13, 2018 RL T 1 |23:08:21 PM Sep 13, 2018 Frequency
Fr 30000000 G N Freqi ¥ Fr 10000000 G N
m—.rFr‘“ 5. ZSCIMMM GHz l $r|..:.;'t-ﬁu: : A.gpmd 1) Radio Sid: None m—rFr‘“ 5. 5""”'”'” GHz —— _l $r|"::';rt-ﬁun y A.gpmd 1) Fladio St Nane
MFGaln: Lwa #Atten: 30 dib Radio Device: BTS MFGaindLow #Atten: 30 B Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm 10 0 dBJidiv Ref 30.00 dBm
£ £
Center Freq T T T T T Center Freq
§ 230000000 GHZ T T T T T 5510000000 GHZ
|
‘Center 5.23 GHz Span 50 MHz| CF Stey ‘Center 5.51 GHz Span 50 MHz| CF Stey
#Res BW 20 kHz #VBW 62 kHz Sweep 119.2ms 5.000000 Mii #Res BW 20 kHz #VBW 62 kHz Sweep 119.2ms 5.000000 ME
{Auto M {Auto M
Occupled Bandwidth Total Power 21.7 dBm - Occupled Bandwidth Total Power 19.2 dBm -
36.258 MHz Freq Offset] 36.238 MHz Freq Offset]
Transmit Freq Error -15.795 kHz % of OBW Power  99.00 % Mz Transmit Freq Error 16.659 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 39.17 MHz xdB =26.00 dB x dB Bandwidth 39.25 MHz xdB =26.00 dB
s [R—— hres gzramus
wn»mmuo«q-lm [E=m|rn = " ==
RL ENSE:INT] 183:03:40 PM Sep 13, 2018 Iw [83:10:30 M Sep 13, 2018 Frequency
Fr TOO0O000 G N Freqi ¥ “OWOWO N,
m—.rFr‘“ 5. Z?UMMM JSEES - .l $l|"::.;'t-ﬁu: : A.gpmd [10) Radio Sid: None ———— == $rlg Fn-nu: A.gpmd [10) Radio Sid: None
MFGaindLow #Atten: 30 dib Radio Device: BTS MFGaindLow #Atten: 30 B Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm |. 0 dBJidiv Ref 30.00 dBm
] 28
Center Freq T T T T T Center Freq
5270000000 GHZ T T T T T & 560000000 GHZ
! !
‘Center 5.27 GHz Span 50 MHz| CF Stey ‘Center 5.55 GHz Span 50 MHz| CF Stey
#Res BW 20 kHz #VBW 62 kHz Sweep 119.2ms 5.000000 Mii #Res BW 430 kHz FVEBW 1.3 MHzZ Sweep 1ms 5.000000 ME
{Auto M {Auto M
Occupled Bandwidth Total Power 21.2 dBm - Occupled Bandwidth Total Power 19.9 dBm -
36.254 MHz Freq Offset] 36.388 MHz Freq Offset]
Transmit Freq Error -22.886 kHz % of OBW Power  99.00 % Mz Transmit Freq Error 60.344 kHz % of OBW Power  99.00 % Mz
x dB Bandwidth 39.18 MHz xdB =26.00 dB x dB Bandwidth 42.16 MHz xdB =26.00 dB
s [R—— hres gzramus

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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FCC_802. 11n _40MHz_AUX1_5270MHz

5 190000000 GHz.

Center 5.31 GHz

Span 50 MHz

*—-ﬂn»mmumn.-lm [E=m|rn n—-an»mmuom.-nm ==
RL [03:12:56 PM Sep 13,2018 RL [03:04:33PM Sep 13,2018 Fraquency
7 N, Freqi Y Fr 7 N
enter Fraq 5.670000000 GHz _I $r|"::.;'t-ﬁun AvuIHa'd saiss Radio 3td: None enter Fraq 5.270000000 GHz | cm-;' -w 0 2 w::“ s Radic $id: None
MFGainLow #Atten: 30 dB Radic Device: BTS MFGainLow mmn 3 na Radic Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
|. 0 dBldiv tef 30.00 dBm 10 0 dBldiv Ref 30.00 dBm
g <]
Center Freq Center Freq
5670000000 GHz 5270000000 GHz
¥
Center 5.67 GHz Span 50 MHz OF Ster Center 5.27 GHz Span 50 MHz OF Ster
#Res BW 20 kHz WVEW 62 kHz Sweep 119.2 ms 5.000000 Mii #Res BW 430 kHz AVEW 1.3 MHz Sweep 1ms 5.000000 ME
M M
Occupled Bandwidth Total Power 19.0 dBm - Occupled Bandwidth Total Power 19.5 dBm -
36.227 MHz Freq Offset] 36.451 MHz Freq Offset]
Transmit Freq Error -16.114 kHz % of OBW Power  99.00 % o Transmit Freq Error -2.206 kHz % of OBW Power  99.00 % o
x dB Bandwidth 38.05 MHz x dB -26.00 dB x dB Bandwidth 42.03 MHz x dB -26.00 dB
= erans = Tprrans
*—-ﬂn»mmumn.-lm [E=m|rn n—-an»mmuom.-nm ==
RL ERSE T [53:99:217M Sep 11, 2018 RL e [E0:08:50 PM Sep 13, 2010 Frequency
Fr 1 . Freqi ¥ Fr N
enter Fraq 5.190000000 GHz | $..";"E...nu: evg i sa/80 Radio 31d: None enter Fraq 5.310000000 GHz | $'|-:':';mhn’ evg i sa/80 Radic St None
EGaindow #Atten: 30 dB Radic Device: BTS MFGainLow #Atten: 30 dib Radic Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBldiv Ref 30.00 dBm 10 0 dBldiv Ref 30.00 dBm
<] <]
Center Freq Center Freq

5310000000 GHz.

Center 5.23 GHz

Span 50 MHz

prs

WRes BW 470 kHz FVEW 1.3 MHz Sweep 1ms
Occupled Bandwidth Total Power 20.1 dBm
36.472 MHz
Transmit Freq Error 19.478 kHz % of OBW Power 99.00 %
x dB Bandwidth 42.04 MHz x dB -26.00 dB

[N

5 230000000 GHz

CF Step
5.000000 MHz
Man

Freq Offset
0 Mz,

Center 5.51 GHz

Span 50 MHz

prs

#Res BW 430 kHz FVEW 1.3 MHz Sweep 1ms
Occupled Bandwidth Total Power 17.5 dBm
36.381 MHz
Transmit Freq Error 93.060 kHz % of OBW Power 99.00 %
x dB Bandwidth 41.21 MHz x dB -26.00 dB

[N

Center 5.19 GHz Span 50 MHz|
#Res BIW 430 kHz AVBW 1.3 MHz Sweep 1ms Pk #Res BV 430 kHz AVBW 1.3 MHz Sweep 1ms so0mr Step
M M
Occupled Bandwidth Total Power 18.3 dBm i Occupled Bandwidth Total Power 17.4 dBm i
36.523 MHz Freq Offset] 36.507 MHz Freq Offset]

Transmit Freq Error 7.996 kHz % of OBW Power  99.00 % o Transmit Freq Error -4.225 kHz % of OBW Power  99.00 % o
x dB Bandwidth 42.02 MHz x dB -26.00 dB x dB Bandwidth 42.20 MHz x dB -26.00 dB

= grarus = [R——

FCC 802.1 1 n 40MHz AUX1 5230MHz FCC 802.1 1 n 40MHz AUX1 5510MHz
*—-ﬂ'*!pmh-numm-lw [E=NETR| wnhmmumm-lw |E=m|rn|
RL r 1 [B0:01:437M Sep 13, 2010 Frea v RL r [E3:09:17 PM Sep 13, 2018 Frequency

m—.rFr‘“ 5. ZSCIMMM GHz l $.|“:.;:-nu: : A.gpmd [0 Radio Sid: None m—rFr‘“ 5. 5""”'”'” GHz — _l $.|':l:.;:-nun o A.gpmd [0 Fladio St Nane
MFGainLow #Atten: 30 dib Radio Device: BTS MFGaindLow #Atten: 30 dib Radio Device: BTS
Ref Offset 10.7 dB Ref Offset 10.7 dB
10 0 dBJidiv Ref 30.00 dBm 10 0 dBJidiv Ref 30.00 dBm
) )
Center Freq Center Freq

5510000000 GHz

CF Step
5.000000 MHz
Man

Freq Offset
0 Mz,

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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