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Report No.: 180200017SEL-TEL3(R2)

GENERAL DESCRIPTION

1. Laboratory Information

Name Intertek ETL SEMKO Korea Ltd.
Intertek building, 3, Gongdan-ro 160beon-gil, Gunpo-si, Gyeonggi-do,
Address
15845, Korea
Phone No. +82 2567 7474
Fax No. +82 31 8069 3876

2. Applicant Information

Name

Hanwha Techwin Co., Ltd.

Address

1204, Changwon-daero, Seongsan-gu Changwon-si, Gyeongsangnam-do,
Korea

Contact Person

Jei Soon, Kang

Phone No.

+82 10 2667 4196

3. Factory Information

Name Zhuhai RaySharp Technology Co., Ltd.
Address NO.100 OF TECHNOLOGY ROAD 6, NATIONAL HI-TECH ZONE, ZHUHAI,
GUANGDONG, P.R.CHINA
Country China

4. Description of EUT

Product name

4 channel Wireless NVR

Model name SNR-73201W
Serial No. N/A
Manufacturer Zhuhai RaySharp Technology Co., Ltd.

Country of Manufacture

China

Rated Voltage

DC 12V (input 100 V ~ 240 V Adapter)

Frequency Range

2 412 MHz ~ 2 462 MHz: 802.11b/g/n(HT20)
2 422 MHz ~ 2 452 MHz: 802.11n(HT40)

Modulation Technique

DSSS: 802.11b, OFDM: 802.11g/n(HT20)/n(HT40)

Number of Channel

11 channels: 802.11b/g/n(HT20)
9 channels: 802.11n(HT40)

Antenna Type

Helical Antenna (2x2 MIMO)

Antenna Gain

Ant 1: 5 dBi, Ant 2: 5 dBi

Transmit Power

17.52 dBm(Peak)

H/W Version

SNR-73201W

S/W Version

Rev 1

RF Power Setting Parameter

802.11b: 12(Ant1)/ 10(Ant2), 802.11g: OA(Ant1)/ OA(ANt2),
802.11n(HT20): 6(Ant1)/ 6 (Ant2), 802.11n(HT40): 6(Ant1)/ 6(Ant2)
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5. Test Instrument

Report No.: 180200017SEL-TEL3(R2)

Control
OI\TOrO Equipment Manufacturer Model Serial No. Cal. Due.

SIGNAL &

ES1006 SPECTRUM Rohde & Schwarz FSwW43 103893 18, Sep. 2018
ANAYZER

ES949 EMI Test Receiver Rohde & Schwarz ESU40 100478 24, Jan. 2019

ES950 EMI Test Receiver Rohde & Schwarz ESU26 100590 23, Jan. 2019

Esgsy | Openswitchand o o 8 schwarz 05P130 101467 N/A

Control Platform

ES957 Loop Antenna Rohde & Schwarz HFH2-72 100465 20, Jan. 2019

ES972 Biconilog (Type7) ETS-Lindgren 3142E 00203547 23, Jan. 2019

ES975 DRG Horn ETS-Lindgren 3117 00201915 20, Jan. 2019
(Medium)

ES977 Standard Gain Horn ETS-Lindgren 3160-09 LM9738 3, May 2018

ES1027 AMP Rohde & Schwarz SCU-08 100737 24, Jan. 2019

ES1029 AMP Rohde & Schwarz SCU-18D 1952128 20, Jul. 2018

ES1031 AMP Rohde & Schwarz SCU-26D 1879069 18, Jul. 2018

VECTOR SIGNAL
ES1004 GENERATOR Rohde & Schwarz SMBV100A 261569 19, Sep. 2018
ES1005 SIGNAL Rohde & Schwarz SMB100A 178493 24, Jan. 2019
GENERATOR ! )

ES1038 ATTENUATOR WEINSCHEL 10dB TEMPNO.4824 20, Sep. 2018

ES1036 ATTENUATOR WEINSCHEL 54A-10 69679 19, Sep. 2018

ES1074 Notch RF filter Micro-Tronics BRM50702-02 G043 18, Jul. 2018

ES1154 RF Meter ANRITSU MA2411B 1648099 2, Feb. 2019

ES1155 RF Sensor ANRITSU ML2495A 1531208 18, Sep. 2018

ES1152 SySteg’uE;:ower KEYSIGHT N5747A US16D4132P 18, Sep. 2018

Two-Line V-

ES955 Rohde & Schwarz ENV216 101982 09, Nov. 2018
Network

ES952 EMI Test Receiver Rohde & Schwarz ESR7 101560 22, Jan. 2019

ES1109 Digital multi meter FLUKE 381 34980197WS 22, Jan. 2019

41 Software Rohde & Schwarz EMC32 Ver9.21.00 -
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6. External accessories

Report No.: 180200017SEL-TEL3(R2)

Equipment Model name Manufacturer S/N Remarks
Name
EUT’s Adaptor | FJ-SW1202000U She:f::t:i(f“jia N/A
Monitorl P2314Ht DELL CN-0JHEND-74445-57S-BWAS
Monitor2 U2804 UHD 4K2K Alpha Scan 15182804010110
Note PC NT50015Q E?::;:;:is OHV991BH500767H
Zg;i;i A13-040N2A E?::;:;r:is AD-4019C
Mouse STW-JXOP589B N/A N/A
uUSB SDCZ36-004G SANDISK BH130524583B
D-Sub Cable N/A N/A N/A Unsheild (2 m)
HDMI Cable E168141 N/A 20276 Unsheild (2 m)
7. Channel List
Channel No. Frequency(MHz) Channel No. Frequency(MHz)
802.11b/g/n(HT20) 802.11n(HT40)
1 2412 3 2422
2 2417 4 2427
3 2422 5 2432
4 2427 6 2437
5 2432 7 2442
6 2437 8 2447
7 2 442 9 2452
8 2 447
9 2452
10 2457
11 2462
8. Test Condition
Test Frequency(MHz)
Mode
Lowest Middle Highest
802.11b — 1 Mbps 2412 2 437 2 462
802.11g — 6 Mbps 2412 2 437 2 462
802.11n(HT20) — MCSO 2412 2437 2462
802.11n(HT40) — MCS0O 2422 2437 2452
802.11n(HT20) -MIMO — MCS8 2412 2437 2462
802.11n(HT40) — MIMO — MCS8 2422 2437 2452

Note)

The EUT is tested by worst case data rate transmission based on highest output power.
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Report No.: 180200017SEL-TEL3(R2)

SUMMARY

1. Summary of test results

Requirements FCC Rule IC Rule Compliance
) 15.203 ]
Antenna Requirement - Complied
15.247(b)(4)
Maximum Output Power 15.247(b)(4) RSS-247 5.4(d) Complied
Power Spectral Density 15.247(e) RSS-247 5.2(b) Complied
6 dB Channel Bandwidth 15.247(a)(2) RSS-247 5.2(a) Complied
Occupied Bandwidth - RSS-GEN 6.6 Complied
] ) o ) 15.247(d)
Radiated Spurious Emissions & Restricted Band, RSS-247 5.5, )
) o 15.205(a) Complied
Conducted Spurious Emissions & Band Edge RSS-GEN 8.9, 8.10
15.209(a)
Conducted Emissions 15.207(a) RSS-GEN, 8.8 Complied

Test method: According to ANSI C63.10-2013, KDB 558074 D01 DTS Meas. Guidance v04

2. Measurement Uncertainty

Parameters Uncertainty (k = 2)
Maximum Peak Conducted Output Power 1.66 dB
Power Spectral Density 1.32dB
Channel Bandwidth 4.69 kHz
Spurious Emissions (Conducted) 1.32dB
9 kHz to 30 MHz 4.2dB
30 MHz to 1 GHz 3.9dB
Sp”r(i‘;:(jiir;i;?io”s 1 GHz to 6 GHz 5.9 dB
6 GHz to 18 GHz 5.1dB
18 GHz to 26 GHz 4.5dB
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Report No.: 180200017SEL-TEL3(R2)

TEST RESULT

1. Antenna Requirement

1.1 Rule

According to §15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unigue coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this Section. The manufacturer may design the unit so that

a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

And according to §15.407(a)(1)(2)(3), If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

1.2 Test Results - Complied

The Transmitter has a connector of antenna that uses a unique coupling.
Directional peak gain of the antenna is 5 dBi.

Antenna Connector picture
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Report No.: 180200017SEL-TEL3(R2)

2. Maximum Peak Output Power

2.1 Rule

According to §15.247(b)(3), For systems using digital modulation in the 902-928 MHz, 2 400-2 483.5 MHz,
and 5 725-5 850 MHz bands: 1 Watt.

As an alternative to a peak power measurement, compliance with the 1 Watt limit can be based on a
measurement of the maximum conducted output power.

Maximum Conducted Output Power is defined as the total transmit power delivered to all antennas and
antenna elements averaged across all symbols in the signalling alphabet when the transmitter is operating
at its maximum power control level. Power must be summed across all antennas and antenna elements.
The average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(4) The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph
(c) of this section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

2.2 Measurement Procedure

According to ANSI C63.10-2013 & KDB 558074 D01 DTS Meas. Guidance v04, 9.1.3 PKPM1 Peak power
meter method.

The maximum peak conducted output power may be measured using a broadband peak RF power meter.

The power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
utilize a fast-responding diode detector.
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Report No.: 180200017SEL-TEL3(R2)

2.3 Test Results - Complied

Test Condition: Temperature (23 + 2) °C; Humidity (42 £ 2) %

Limi
Test Mode Test Frequency Peak Output Power (dBm) (dlgnr:)
2412 MHz = 12.83 dBm
802.11b_Ant1 2 437 MHz = 12.89 dBm 30
2 462 MHz = 12.84 dBm
Limit
Test Mode Test Frequency Peak Output Power (dBm) (dBm)
2412 MHz = 12.88 dBm
802.11b_Ant2 2 437 MHz = 12.83 dBm 30
2 462 MHz = 12.93 dBm
Limit
Test Mode Test Frequency Peak Output Power (dBm) (dBm)
2412 MHz = 16.65 dBm
802.11g Antl 2437 MHz = 17.08 dBm 30
2 462 MHz = 16.61 dBm
Limit
Test Mode Test Frequency Peak Output Power (dBm) (dBm)
2412 MHz = 16.55 dBm
802.11g_Ant2 2 437 MHz = 17.15 dBm 30
2 462 MHz = 17.11 dBm

Note)
1. Peak Output Power = Reading (dBm) + Cable loss (dB) + Attenuator (dB)
2. Peak Output Power is tested by Power meter & sensor (VBW = 50 MHz)
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Report No.: 180200017SEL-TEL3(R2)

Limi
Test Mode Test Frequency Peak Output Power (dBm) (dlgnr:)
2412 MHz P = 15.50 dBm
802.11n(HT20)_Ant1 2437 MHz P = 15.34 dBm 30
2462 MHz P = 15.12 dBm
Limit
Test Mode Test Frequency Peak Output Power (dBm) (dBm)
2412 MHz P = 15.50 dBm
802.11n(HT20)_Ant2 2437 MHz P = 15.70 dBm 30
2462 MHz P = 15.82 dBm
Test Peak Output Power (dBm) T
Test Mode
Frequency ATl i (dBm)
Ant1(dBm) | Ant1(mw) [ Ant2(dBm) | Ant2(mw) (':nw) (r:ij)
2412 MHz 14.51 28.25 14.35 27.23 55.48 17.44
802.11n(HT20)_MIMO | 2 437 MHz 14.13 25.88 14.47 27.99 53.87 17.31 30
2 462 MHz 14.20 26.30 14.53 28.38 54.68 17.38

Note)

1. Peak Output Power = Reading (dBm) + Cable loss (dB) + Attenuator (dB)
2. Peak Output Power is tested by Power meter & sensor (VBW = 50 MHz)
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Report No.: 180200017SEL-TEL3(R2)

Limi
Test Mode Test Frequency Peak Output Power (dBm) (dII;nr:)
2422 MHz P = 14.74 dBm
802.11n(HT40)_Ant1 2437 MHz P = 14.54 dBm 30
2452 MHz P = 14.25 dBm
Limit
Test Mode Test Frequency Peak Output Power (dBm) (dBm)
2422 MHz P = 14.26 dBm
802.11n(HT40)_Ant2 2 437 MHz P = 14.49 dBm 30
2452 MHz P = 14.72 dBm
Test Peak Output Power (dBm) T
Test Mode
Frecluency Ant 1+2 Ant 1+2 (dBm)
Ant1(dBm) | Ant1(mw) [ Ant2(dBm) | Ant2(mw) (':nw) (';Bm)
2422 MHz 14.61 28.91 14.41 27.61 56.51 17.52
802.11n(HT40)_MIMO | 2 437 MHz 14.39 27.48 14.20 26.30 53.78 17.31 30
2 452 MHz 14.05 25.41 14.39 27.48 52.89 17.23

Note)

1. Peak Output Power = Reading (dBm) + Cable loss (dB) + Attenuator (dB)
2. Peak Output Power is tested by Power meter & sensor (VBW = 50 MHz)
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Report No.: 180200017SEL-TEL3(R2)

3. Power Spectral Density
3.1 Rule

According to §15.247(e), for digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time
interval of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

3.2 Measurement Procedure

According to ANSI C63.10-2013 & KDB 558074 D01 DTS Meas. Guidance v04, 10.2 Method PKPSD.

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance, and is optional if the maximum conducted (average) output power was used to demonstrate
compliance.

a) Set Spectrum Analyzer centre frequency to DTS channel centre frequency.
b) Set the span to 1.5 x DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW > 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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3.3 Test Results — Complied

Report No.: 180200017SEL-TEL3(R2)

Test Condition: Temperature (23 + 2) °C; Humidity (42 £ 2) %

. Limit
Test Mode Test Frequency Power Spectral Density (dBm/MHz) (dBm/MHz2)
2412 MHz P.S.D. = -0.66 dBm/MHz
802.11b_Ant1 2 437 MHz PS.D. = -1.67 dBm/MHz 8
2 462 MHz PS.D. = -0.48 dBm/MHz
Test Mode Test Frequenc Power Spectral Density (dBm/MHz) Limit
e . v (dBm/MHz)
2412 MHz PS.D. = 0.18 dBm/MHz
802.11b_Ant2 2 437 MHz PS.D. = 0.06 dBm/MHz 8
2 462 MHz P.S.D. = 0.08 dBm/MHz
Test Mode Test Frequenc Power Spectral Density (dBm/MHz) Limit
SRy . v (dBm/MHz)
2412 MHz P.S.D. = -19.99 dBm/MHz
802.11g Antl 2437 MHz P.S.D. = -19.04 dBm/MHz 8
2 462 MHz P.S.D. = -19.88 dBm/MHz
Test Mode Test Frequenc Power Spectral Density (dBm/MHz) Limit
quency P y (dBm/MHz)
2412 MHz P.S.D. = -19.36 dBm/MHz
802.11g_Ant2 2 437 MHz PS.D. = -19.57 dBm/MHz 8
2 462 MHz PS.D. = -19.50 dBm/MHz

Note)

1. Power Spectral Density(dBm/MHz)= Reading (dBm/MHz) + Cable loss (dB) + Attenuator (dB)
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Report No.: 180200017SEL-TEL3(R2)

. Limit
Test Mode Test Frequency Power Spectral Density (dBm/MHz) (dBm/MHz)
2412 MHz PS.D. = -19.99 dBm/MHz
802.11n(HT20)_Ant1 2 437 MHz PS.D. = -20.36 dBm/MHz 8
2 462 MHz PS.D. = -19.89 dBm/MHz
Test Mode Test Frequenc Power Spectral Density (dBm/MHz) Limit
quency P y (dBm/MHz2)
2412 MHz PS.D. = -19.77 dBm/MHz
802.11n(HT20)_Ant2 2 437 MHz PS.D. = -20.87 dBm/MHz 8
2462 MHz PS.D. = -19.74 dBm/MHz
Test Power Spectral Density (dBm/MHz) Limit
Test Mode Frequenc (dBm/MHz
Antl Antl Ant2 Ant2 Antl+2 Antl1+2 )
y (dBm/MHz (mW/MHz (dBm/MHz (mW/MHz (mW/MHz (dBm/MHz
) ) ) ) ) )
2412 -20.72 0.008 | -19.57 0.011 0.020 -17.10
MHz
802.11n(HT20)_MIM 2437 -19.86 0.010 | -19.20 0.012 0.022 -16.51 8
0] MHz
2462 -20.99 0.008 | -19.33 0.012 0.020 -17.07
MHz

Note)
1. Power Spectral Density(dBm/MHz)= Reading (dBm) + Cable loss (dB) + Attenuator (dB)
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Report No.: 180200017SEL-TEL3(R2)

. Limit
Test Mode Test Frequency Power Spectral Density (dBm/MHz) (dBm/MHz)
2 422 MHz PS.D. = -24.06 dBm/MHz
802.11n(HT40)_Ant1 2 437 MHz PS.D. = -24.14 dBm/MHz 8
2 452 MHz PS.D. = -24.28 dBm/MHz
Test Mode Test Frequenc Power Spectral Density (dBm/MHz) Limit
quency P y (dBm/MHz2)
2422 MHz PS.D. = -23.65 dBm/MHz
802.11n(HT40)_Ant2 2 437 MHz PS.D. = -24.16 dBm/MHz 8
2 452 MHz PS.D. = -23.89 dBm/MHz
Test Power Spectral Density (dBm/MHz) Limit
Test Mode Frequenc (dBm/MHz
Antl Antl Ant2 Ant2 Antl+2 Antl1+2 )
y (dBm/MHz (mW/MHz (dBm/MHz (mW/MHz (mW/MHz (dBm/MHz
) ) ) ) ) )
2422 -23.89 0.004 | -22.89 0.005 0.009 -20.35
MHz
802.11n(HT40)_MIM 2437 -24.13 0.004 | -22.58 0.006 0.009 -20.28 8
0] MHz
2452 -24.45 0.004 | -22.66 0.005 0.009 -20.45
MHz

Note)
1. Power Spectral Density(dBm/MHz)= Reading (dBm/MHz) + Cable loss (dB) + Attenuator (dB)
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Report No.: 180200017SEL-TEL3(R2)

Photographs of Test Results
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Highest — 2 462 MHz
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Test Mode — 802.11n(HT20)_MIMO_Ant1

Lowest —2 412 MHz

[ x )f wemz

e || Spertein

RefLevel 10,00 dEm  Offset
10dE  SWT

B D CoIN D e o

10.00 dB & RBW 3 kHz

273 ms(~43 ms) « VBW 10 kHz Mode Auto FFT

20.72 d&
2,4144820 GH|

M1[1]

s o -“"\l‘\‘r‘\ "\Iv’ﬁj\d

b s A AR AR A
”Uh AR A AN

Iy

kil -
f}( ,[ Wels \j‘\'f\ﬂ ‘I \‘q.f\.\'m ),;“‘)]( J\‘| fAn A J‘U‘\.', ‘ 1" i
T vy

30 46m {‘1 VAL

|

U JU‘W
i

= I

30 of

1001 pts 2.3 MHz/

CF 2,412 GHz
-

Sw\ 23.0 MHz
WELim e :

| Maasuring...

Middle — 2 437 MHz

redevioew || specten [L) pemz [T]l pand * l”‘-. l x |u-: ‘ % | pwctrum 3 ( x l
Ref Level 10.00dBm  Offset 10.00 dB - RBW 3 kHz
Att 10dB SWT 273 ms({~43 ms) = VBW 10 kHz Mode Auto FFT
TOF =
M1[1] 1‘).@ dBer
2.4394820 GH|
0 der
b
= ! WY " 'l
) L L A A r"nl.!'y VAN Rois Ll
- ﬁ' f\_‘l!l zy'l-A‘J\'n m.. Lh\"{.‘\lﬂj ,‘j ! \u JJ\,V‘“ 11“1 \/ VIR U ll :‘ N b iy ‘/ L| | J'")'I Y I'x}‘*-'ﬁ'-,x”\fvl Jku i‘N“'\ 1')‘\ r‘f“ /
0 & fv
| i
-0 d J I\‘l 4“( W
) )
I i Wy
S0 gBm: ,ll’x “H_)
s L
445(1 o ‘I“ llf‘l z
y ‘) \ l‘ﬂ I i
Hmn .
|0
CF 2,437 GHz 1001 pts 7_._1_3 MHz/ S&\ 23.0 MHZz
)i Measuring... @IS W6 4
Copyright © 2017 Intertek Page 25 of 187 TRF No. General (eng) / Version: 19 Apr 2017



Highest — 2 462 MHz

Report No.: 180200017SEL-TEL3(R2)

redevioew || specten
Ref Level 10,00 dBm
10

TDF

T FreqUency SWeej

JdE  SWT

[ x )] wem:

Offset
273 ms

O

[LI Spectue & (LJI"'-’

10.00 dB & RBW 3 kHx

(~43 ms) = VBW 10 kHz

Mode 2uto FFT

Test Mode — 802.11n(HT20)_MIMO_Ant2

Lowest —2 412 MHz

M1[1] 20.99 dehr
2,4607360 GHz|
0 der
-10
il
o 'lﬁA” A “‘ Wt 4\! \\ J‘V"n"\' '\'*\ ANA S A K & A
a0 ﬁ‘\f‘ t'{)‘l'ﬂ")"d 'I“ﬂfl MWV J : v JJ" Vi ,ﬂ/\,{ Y u‘\ﬁlﬂlﬂ“‘; ,ﬂuf“ Y 'A‘x . U)II
v
|
404 J l\‘J L'A‘
Il i }
50 dbm—t JIJ" ‘L!JI
h 4
o aeld o
A S L[y
Vo h
a0 de
CF 2,462 GHz 1001 pts 2.3 MHz/ S&\ 23.0 MHZz
)i Muasuring... WML W8 y

podervoew ||| specte * ) pemz [T]l pand * I_-n-- | x l--: ‘ % |s-r—- ( % I
Ref Level 10.00dBm  Offset 1000 dB & RBW 3 kHz
:Dl; 10dB SWT 273 ms(~43 ms) & VBW 10 kHz Mode Auto FFT
T FretUenty SWeel B
M1[1] 19.57 dbr
24106900 GHy|
0 der
-10 08
-20 d 1T
\n A ,”\ '\Y r\‘? PAAARARAAAN A 4404
[\W A ,|’1_"’£\]Hu‘""ﬂ"“;. \ AN WYY ] VY f1 »)\m YaT! l,l{u uﬂy{ﬂy,u;\» f4 \”'ruA]‘\l
<30 dBm: ¥
!
404 j 1|
) \
; IIUW JI(J,J
50 dBm— 1‘
wj il
0 00f ) Y, 4
i\ \ﬁ“ b
70
4|0
CF 2,412 GHz lOOlp(_s 2.3MHZ/ sw\xx.o MH2z
I | Moasuring... EEAALS W6 p
Copyright © 2017 Intertek Page 26 of 187 TRF No. General (eng) / Version: 19 Apr 2017



Report No.: 180200017SEL-TEL3(R2)

Middle — 2 437 MHz

b [Iil Spertran x )l pemz L * l—.-: x l_n—- l x |:.-‘-:" ‘ x |ani-u ( % l |
RefLevel 10.00dBm  Offset 10.00 dB & RBW 3 kHz -
Att 10dE SWT 273 ms(~43ms) = VBW 10 kHz Mode Auto FFT
TDF

Mi1[1] 19.20 d8m
2.4392060 GHz|
0der

-10 08

4 ; k|
v L P‘;"f. -,hpM'J/.A Jl
n oAb A A ARAMASAIAAAA [ VIARAAAANANAARAA A AL
; A AOAN LYY YWY YA R ¥ TRTREATATEY NATATRTLR 19 Iy
—— AN ANV VYV L:I | VYDA ,.-k,m‘h‘ki
|
-40 d “"J 1' ]
W i
ulU \Al
50 dBm ?v f
* T
oo b
L) LN
g ‘\

70
40 o
CF 2,437 GHz 1001 pts 2.3 MHz/ S&\ 23.0 MHz

| Moasuring... BRRE W6

Highest — 2 462 MHz

rodevoew | l Spectran * )l pemz L * l e *x l_,.—a l x |-:_‘-!" ‘ x | putrem 3 ‘ % I |
RefLevel 10.00dEm  Offset 10.00 dB & RBW 3 kHx »
Att 10dB SWT 273 ms(~43 ms) ® VBW 10 kHz Mode Auto FFT

TDF

T Frequency Sweej

M1[1]

y v o
20 3 Y W1 ‘“ A T ANANR K
B A LAY ATy L;\ f\‘ PIARARAAAL A AI‘M m Ab

30 dBm + l 1)

B A

1Y \u.’hl} Ny
|

|

404 l |} ;
\

40 o

CF 2,462 GHz 1001 pts 25.3 MHz/ S&\ 23.0 MHz
i | Macsuring.. WEOU 08

Copyright © 2017 Intertek Page 27 of 187 TRF No. General (eng) / Version: 19 Apr 2017



N

Test Mode — 802.11n(HT40)_Ant1
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Highest — 2 452 MHz
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Middle — 2 437 MHz
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4 6 dB Bandwidth (DTS Channel Bandwidth) & Occupied Bandwidth

4.1 Rule

-6 dB Bandwidth

According to §15.247(a)(2) Systems using digital modulation techniques may operate in the 902-928 MHz,
2 400-2 483.5 MHz, and 5 725-5 850 MHz bands.

The minimum 6 dB bandwidth shall be at least 500 kHz.

-Occupied Bandwidth
N/A

4.2 Measurement Procedure

-6 dB Bandwidth
According to ANSI C63.10-2013 & KDB 558074 D01 DTS Meas. Guidance v04, 8.2 Option 2.

The automatic bandwidth measurement capability of an instrument may be employed using the X dB

bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW > 3 x

RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate

power nulls in the fundamental emission that might be > 6 dB.

-Occupied Bandwidth
According to ANSI C63.10-2013, 6.9 Occupied Bandwidth tests

The frequency span for the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

The resolution bandwidth (RBW) shall be in the range of 1 % to 5 % of the occupied bandwidth (OBW) and
video bandwidth (VBW) shall be approximately 3x RBW. Detector = sampling, Trace mode = max hold.

The trace data points are recovered and are directly summed in linear power level terms. The recovered
amplitude data points, beginning at the lowest frequency, are placed in a running sum until 0.5 % of the
total is reached and that frequency recorded. The process is repeated for the highest frequency data points
(starting at the highest frequency, at the right side of the span, and going down in frequency).

This frequency is then recorded.
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4.3 Test Results - Complied

Test Condition: Temperature (23 £ 2) °C; Humidity (42 + 2) %

Frequency 6 dB Bandwidth | Occupied Bandwidth Limit
Test Mode
(MHz) (MHz) (MHz) (kHz)
2412 10.04 14.39
802.11b_Ant1 2437 10.04 14.43 500
2462 10.04 14.43
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2412 10.04 14.55
802.11b_Ant2 2437 10.04 14.55 500
2462 10.04 14.47
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2412 15.19 16.63
802.11g_Antl 2437 15.19 16.68 500
2462 15.19 16.63
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2412 15.19 16.63
802.11g_Ant2 2437 15.19 16.63 500
2462 15.19 16.63
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Frequency 6 dB Bandwidth | Occupied Bandwidth Limit
Test Mode
(MHz) (MHz) (MHz) (kHz)
2412 15.19 17.58
802.11n(HT20)_Ant1 2437 15.19 17.53 500
2462 15.14 17.58
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2412 15.19 17.58
802.11n(HT20)_Ant2 2437 15.19 17.58 500
2462 15.19 17.53
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2412 15.19 17.53
802.11n(HT20)_MIMO 2437 15.19 17.53 500
2462 15.14 17.53
Note)

The MIMO mode is tested by Ant2 port of the EUT based on highest output power.
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Frequency 6 dB Bandwidth | Occupied Bandwidth Limit
Test Mode
(MHz) (MHz) (MHz) (kHz)
2422 35.26 36.06
802.11n(HT40)_Ant1l 2437 35.26 36.06 500
2452 35.25 36.06
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2422 35.26 36.06
802.11n(HT40)_Ant2 2437 35.26 36.06 500
2452 35.26 36.16
i Occupied Bandwidth imi
Test Mode Frequency 6 dB Bandwidth p Limit
(MHz) (MHz) (MHz) (kHz)
2422 35.26 36.26
802.11n(HT40)_MIMO 2437 35.26 36.16 500
2452 35.26 36.16

Note)
The MIMO mode is tested by Antl port of the EUT based on highest output power.
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Photographs of Test Results (6dB Bandwidth)
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Highest — 2 462 MHz
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Middle — 2 437 MHz
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Test Mode — 802.11g_Ant1
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Highest — 2 462 MHz

Test Mode — 802.11g_Ant2
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Middle — 2 437 MHz
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Test Mode — 802.11n(HT20)_Ant1
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Highest — 2 462 MHz

Test Mode — 802.11n(HT20)_Ant2
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Type | Ref | Tre | X-Value | Y-Value | Function | Function Result |
M1 1 460701 GHz -3.74 dBm ‘
Mz 1 2.453408 GHz -11.16 dBm
D3 M2 1 15.135 MHz 1.89 dB
—
1 Muasuring... WML W8 y

Lowest —2 412 MHz

] tTJ[*-..: ‘ % |_-.-: % I_-n-- | x l--: ‘ % | Spuctnem s ( % I |
Ref Level 20.00dBm  Offset 10.00 48 & RBW 100 kHz
Att 20dE SWT 1.08ms « VBW 300 kHz Mode Swesp
TOF
D3{1) 1.76 d8
15.1850 MHz]
10 8 M1[1] o A8
2.4122490 GHz|
0 dem r
& wa | Aol 7,.’\.:.; e.u}k A fo dj
IN“V_“;LMA TRl v}| ¥ “I‘r\l'ﬁ
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i L
I \
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T AT e L i L i Ly Y
I T AR ML AL
s
CF 2.412 GHz 1001 pts 5.0MHz/ Span 50.0 MHz
2 Marker Table ‘
Type | Ref | Tre | X}-Value | Y-Value | Function | Function Resuit |
M1 1 2.413249 GHz - m (
Mz 1 2.404408 GHz -11.87 dBm
D3 M2 1 15.185 MHz -1.76 dB
T T
Copyright © 2017 Intertek Page 45 of 187 TRF No. General (eng) / Version: 19 Apr 2017



Report No.: 180200017SEL-TEL3(R2)

Middle — 2 437 MHz

- [x [y..n { » |-.-: * l_.—- [ = |--s e | P [ = I
Ref Level 20,00 dBm  Offset 10.00 d6 » RBW 100 kHz
Att 20de SWT 108 ms = VBW 300 kHz Mode Sweesp
D3{1]
108 M1[1] v 30 8y
2 90 GHz,
0 de
X v ME | (o .._Lm sy .rlL. 1 1
n W1 10900 dBnv p T i 3 w(ﬂti
(,,m,v | ’-»M
|
20 +
i 3
a0 - 1
4 P !
% / X
Y I
S0 ;,N,q‘,'if e
L o PVEUM st o
i el g s
s
CF 2,437 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table |
Type | Ref | Tre | }-Value | Y-Value | Function | Function Result |
7 [ 5.488349 Gz 490 dbm |
Mz 1 2.429408 GHz -11.46 dBm
D3 M2 1 15.185 MHz -2.06 dB
~r

| Moasuring... BRRINE W6

Highest — 2 462 MHz

:\n [M ‘ % |_.-..: % l'-‘-“ ' x |u-—: B |s.'-|—| ‘ % I |
RefLevel 20.00 dBm  Offset 10.00d6 » RBW 100 kHxz
Att 20de SWT 1.08ms « VBW 300 kHz Mode Swesp
TDF
T FreqUEncy
D3[1]
10 o M1[1] e :,(‘ ot
2.4607010 ¢
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i oy
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T VA A A e
70
CF 2,462 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table |
Type | Ref | Tre | M}-Value | Y-Value | Function | Function Resuit |
M1 1 2.4 z -4, m |
Mz 1 2.454408 GHz -11.20 dBm
D3 M2 1 15.185 MHz -1.75 dB
aig

—
| Measuring... WIS W6
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Test Mode — 802.11n(HT20)_MIMO

Report No.: 180200017SEL-TEL3(R2)

Lowest —2 412 MHz

] L * [m ‘ % l_—..: % l_q—n—a | x l-.-: ‘ % | Spmctnem s ( % I
RefLevel 20.00 dBm  Offset 10.00 45 » RBW 100 kHxz
Att 20dE SWT 108 ms ® VBW 300 kHz Mode Sweep
D3[1]
10 ok M1[1] ok
2.4167010 GHz|
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i e oK M2 | A M.Jl‘w .l»inﬂ'\{zlr\(‘\,.\t ' W |
H1 -10.270 d8nr “FM'K!M}L-\ ] u\.‘qlu‘\‘
20 [“ L\
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50 d el i PPN T
P P
1&(\4‘,"’n,u/;ﬁ-‘.{““ LAl M st
70
CF 2.412 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type | Ref | Tre | X}-Value Y-Value | Function | Function Resuit |
M1 1 2.410701 GHz -4.27 dBm
Mz 1 2.404408 GHz -10.95 dBm
D3 M2 1 15.185 MHz -0.75 dB
n | Moasuring... OIS W8

Middle — 2 437 MHz

£ \TJ[NI ‘ % | pand * l”‘-. l x |u-: ‘ % | pwitrum ( x l
Ref Level 20.00 dBEm  Offset 10.00 45 » RBW 100 kHz
Att 20de  SWT 1.08 ms & VBW 300 kHz Mode Sweep
D3[1] "L52 98]
15.1850 MHz|
10 8 M1[1] -4.07 d8m|
24357010 GHz|
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] |
40 I 4‘
M sl) Uv\
e Mty |
ﬂ‘,‘_,,\,.'bx,r'.,r‘d"h‘” " i (VT
Aﬁilm,r}r.‘[l..fy”\r‘-u VA e i
S
CF 2,437 GHz 1001 pts 5.0 MHz/ §E‘I 50.0 MHz
2 Marker Table
Type | Ref | Tre | X-Value | Y-Value | Function | Function Result |
M1 1 " z ; m {
Mz 1 2.429408 GHz -10.41 dBm
D3 M2 1 15.185 MHz -1.52 dB
n Measuring... @IS W6 4
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Report No.: 180200017SEL-TEL3(R2)
Highest — 2 462 MHz

[P u_::l S [ [:.un { | ant % l‘,..a-- [ = |-.-: [ % | P [ x l |
Ref Level 20.00 dBm  Offset 10.00d6 % RBW 100 kHz
Att 20de  SWT 1.08 ms = VBW 300 kHz Mode Swesp
D3[1] 1.02 dgl
15.1350 MHz|
108 M1[1] =4.60 d8m)
2.4607010 GH|
oda
H1 10050 UBM 5 !‘ o Al ""‘“JM" 'M'rhw‘k‘ A\ DA T .
[T If ey “‘*m;,,\
20 - ‘T
f
! b
a0 ? T 1
P J L
A "\1
S0 WA L ey
o n_n\Jl'l.v‘m i Warlunng,
BJL il fafor o Wt fo, M
B [ ) AT TV
Fod
CF 2,462 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table ‘
Type | Ref | Tre | X-Value | Y-Value | Function | Function Result |
M1 1 2.460701 GHz -3, m ‘
Mz 1 2.453408 GHz -10.84 dBm
D3 M2 1 15.135 MHz 1.02 dB
"

T

Test Mode — 802.11n(HT40)_Ant1

Lowest —2 422 MHz

b L‘l;_l Tpectram TJ[M ‘ x |_-.-: x I_—n—- ' x l-s-s ‘ % | Sputrem 3 ‘ x I |
Ref Level 10,00 dBm  Offset 10.00 46 % RBW 100 kHz 3
Att 10dE SWT 101 ms = VBW 300 kHz Mode Sweep
TDF

D3[1] 0.00 d8
35.2600 MHz|
0 di M1[1] -6.85 d8m)
o 2.4194000 G|
bbbt
1°-12.850 dbm T E A R [ AR ey T R T L 1
W1 -12:650 dim ;.'Jw{"u"“ = WL{ . »U&L%
L= J: | ’|
/ |
3 5 ¢
! \
|
<0 Q
1
S ; (AN Yukg) ) r
) T i "L
o W
B ey e, L
204
<04
CF 2,422 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table

Type | Ref | Tre | X-Value | Y-Value | Function | Function Result I_‘
M1 1 .41 z -6.85 5§m |
Mz 1 2.40432 GHz -16.65 dBm
D3 M2 1 35.26 MHz -0.00 dB

JL | Measuring... e 4
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Report No.: 180200017SEL-TEL3(R2)

Middle — 2 437 MHz

(L]‘[-t-ﬁ-s' (L][ P (Zl

e k X [y.n ‘ % |—.-: % l_.——-
RefLevel 10.00dBm  Offset 10.00 45 & ﬁBW 100 kHz
Att 10dB SWT 1.01ims = VBW 300kHz Mode Sweep
TOF
D3{1) -0.12 dg
35.2600 MHz]
0 dber M1[1] -7.02 dBm)
AL 2.4344000 GHz|
109 1% l‘liﬂflu Mly! e,
WI 19020 g6 R el JW P2 ra:mwﬂ&kﬁlr
20 I | xl
30 - i'
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\
a0 5
J A
soos o iy
md '
o N
0 4B o il Vs Ju
Ny i ST R VR W
204
|0 di
CF 2.437 GHz 1001 pts 10.0 MHz/ Span 100.0 Mz
2 Marker Table ‘
Type | Ref | Tre | X-Value | V-Value | Function | Function Result |
M1 1 - z -7, m i
Mz 1 2.41932 GHz -16.73 dBm
D3 M2 1 35.26 MHz -0.12 dB
-
m T p

Highest — 2 452 MHz

[L)[u-!

e

L)

-]

bt || tpectran [x [n.un E |_-..: % l o——
Ref Level 10.00 dBm  Offset 10.00 45 = RBW 100 kHz
Att 10dE SWT 1.01ms « VBW 300 kHz Mode Sweep
TDF
D3[1] 0.48 de|
35.2500 MHz|
0 deen M1[1] W21 d8m)
2.4495000 GHz,
v ok
i H1 13,210 8- '?Anu‘k'l"" h = L.ylauhf\ln”i}‘“a]\%‘(
20 ] | l
30 J L
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\
<0 3
)
500 I e PN
1ot ™d L TR
0 unr"‘w‘ ¥ i ¥ i "j"h J o |
)
BT AP
204
‘0
CF 2,452 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
|_Type | Ref | Tre X-Value | V-Value | Function | Function Result |
M1 1 o z -7.2 m
Mz 1 2.43432 GHz -16.71 dBm
D3 M2 1 35.25 MHz -0.48 dB
—
S 4
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Test Mode — 802.11n(HT40)_Ant2

Lowest —2 422 MHz

Report No.: 180200017SEL-TEL3(R2)

0 |

b I,I,x_ Spectram LK [uuu ‘ x |-.-: * l_.—-- | x |.-n-a
RefLevel 20.00 dBm  Offset 10.0045 » RBW 100 kHz
Att 20dB SWT 1.01ms e VBW 300 kHz Mode Sweep
TDF
D3{1] 0.56 d8
35.2600 MHz|
108 M1[1] -7.36 d8m)
2.4194000 GHz
09
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. 1 -13.300 68 U LY 7P TATE PEATA™ 0 N W T
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\
o 7 .f o 0 oy
fomd” LA
ppees w40 J
s mJ.“mmquMvﬁ'l' I RS D S T
704
CF 2,422 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table |
Type | Ref | Tre | }-Value | Y-Value Function '} Function Result I
M1 1 2.41 z -7 m |
Mz 1 2.40432 GHz -16.92 dBm
D3 M2 1 35.26 MHz 0.36 dB
—
i | Maasuring... GRS W8 p

Middle — 2 437 MHz

|

bt (1] spectrn [x [.....:» [ x | Sain % l—a—u [ = |_.-: [ % | P [ = l
Ref Level 20.00 dBm  Offset 10.00 45 » RBW 100 kHz
Att 20dE SWT 1.01ms e VBW 300 kHz Mode Sweep
TDF
T Freduency SWeey g
D3{1] 0.85 d8|
35.2600 MHz|
108 M1[1] -7.33 d8m)
24344000 GHz|
0 dem
10 '\"vlfl»l Al
W1 -13.330 dem ‘}Jﬁi’%‘*‘l‘“‘f’”ﬂ f: a2 TN J.kg‘}”q
! 1
-20 [ l
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40 ’, g
50 A g H"“ ) e
L P e THY
U S TN
o it bl ottt ® Pt | «‘Jku.)m.-,,.a,
70
CF 2,437 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table [
Type | Ref | Tre X-Value V-Value | Function | Function Result
M1 1 = z -7 m
Mz 1 2.4193 GHz -17.19 dBm
03 M2 1 35.26 MHz 0.85 dB
)i o W %8
t Maasuring...
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Highest —2 452 MHz

Report No.: 180200017SEL-TEL3(R2)

Test Mode — 802.11n(HT40)_MIMO

Lowest —2 422 MHz

i L‘ [m ‘ x |h.-! * l‘“l ' x |u-! ‘ x |“I ‘ x l [ |
Ref Level 20,00 dBEm  Offset 10,0045 & RBW 100 kHz
Att 20de  SWT 1,01 ms = VBW 300 kHz Mode Sweesp
TDF
D3{1] 0.16 dgl
35.2600 MHz
108 M1[1] -7.13 d8m)
2.4495000 GHz|
0da
o
= PP T O T
PR -?;UM,L,«WA:*MW sk T
20 1
-30 "J 'L
/ \
-0 4 .
\
f \
50 d = ‘ ‘mJ:,l i
WA ™ S
e A s o J* l M‘""\'Aﬂq L/‘J‘k.ﬂ MMy
s
CF 2,452 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table |
Type | Ref | Tre | M-Value | Y-Value | Function | Function Result I
M1 1 2.4495 GHz -7.1 m |
Mz 1 2.43429 GHz -16.67 dBm
D3 M2 1 35.26 MHz 0.16 dB
— —
Maasuring... SEARIRED WO

v | tpectmn

Ref Level 10,00 dBm
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TDF
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‘T][_'n (.K_][""’ [LI’-‘-N [L)[""“
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L)

Offset 10.00d5 & RBW 100 kHz

SWT 1.01ms = VBW 300 kHz Mode Swesp

0.15 d8|
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70 d

A I“‘N}J\m‘il e

€0

CF 2,422 GHz

1001 pts 10.0 MHz/

Span 100.0 MHz

2 Marker Table

|_Type | Ref | Tre
M1 1
Mz 1
D3 M2 1

X-Value | v-Value | Function |

-6.6 m
-16.22 dBm
-0.15 dB

o z
2.40432 GHz
35.26 MHz

Function Result |

Copyright © 2017 Intertek

Page 51 of 187

—
| Measuring... BN W8

TRF No. General (eng) / Version: 19 Apr 2017



Report No.: 180200017SEL-TEL3(R2)

Middle — 2 437 MHz

st (1| spectran [ [y..n { = | sy % l_.—- (= |--s E | P [ = I
Ref Level 10,00 dBm  Offset 10,00 d6 » RBW 100 kHz
Att 10dE SWT 1.01ms = VBW 300 kHz Mode Sweep
TDF
D3{1] -0.64 dg
35.2600 MHz|
0 dbem- M1[1] -6.75 d8m)
1 2.4344000 GHz|
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P
hh__nv!'(.,l," et ‘f‘ﬁ-L‘J\ L
40 4 ule? Wy
oS0 SR (& e
204
-0 di
CF 2,437 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table |
Iype | Ref | Tre X-Value | ¥Y-Value | Function | Function Result |
M1 1 o z -6.7. [
Mz 1 2.41932 GHz -16.34 dBm
D3 M2 1 35.26 MHz -0.64 d
m e 4

Highest — 2 452 MHz

[ [omeme [« [mwmms [ [ omims

b L'I,x: tpectran Lﬂ["" ‘ % |_—.-:
Ref Level 10,00 dBm  Offset 10.00 45 » RBW 100 kHz
Att 10dE SWT 101 ms ® VBW 300 kHz Mode Swesp
TOF
D3{1] 1.00 d8
35.2600 MHz|
0 di M1[1] -7.00 d8m)
2.4494000 GHz|
ks oy 4 hl& T
- W1 -13.030 8- r?vu}ﬂ,J‘J‘fJ A "H ¥ “‘WM&};,);}“%
20 i I
| i
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40 M
,y h
S0 o ) r v‘b
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4048 4 Inl.h"‘ﬂ“’lu‘ i Pl 4
Bryde VIR L LT [ORTURTY P
-70 df
|0
CF 2,452 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table ‘
Type | Ref | Tre | }-Value | V-Value | Function | Function Resuit |
M1 1 2.44 z -7 m |
Mz 1 2.43432 GHz -16.30 dBm
D3 M2 1 35.26 MHz -1.00 dB
It R p
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Report No.: 180200017SEL-TEL3(R2)

Photographs of Test Results (Occupied Bandwidth)
Test Mode — 802.11b_Ant1

Lowest —2 412 MHz

[P U{s.,-- x lyun» E |‘...., % ]wut—n [ﬁ[—.—: [ = |a-|-- [ = l |
Ref Level 20.00 dim  Offset 10.00 45 % RBW 300 kHz ~
Att 20dE SWT 101ms e VBW 1MHz Mode Auto Sweep
TDF
T OccUpied Bandwiat
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'.i'_’xir P11 AR 1] LR

AP — t LUV

40 d
70

CF 2,412 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz

2 Marker Table [
Type | Ref | Tre X-Value l ¥-Value | Function | Function Result |

M1 1 . z 1.2 m [
TL 1 472 -13.16 dBm Ot Bw 14.385614386 MHz
T2 1 -14.89 dBm

Maasuring... BRI W6

Middle — 2 437 MHz

b I,I?[g-- * l emi ‘ x | e *® ]wuu—a [ X [.u-s ‘ % | putrem 3 ( x l |
ReflLevel 20.00dBm  Offset 10.00 45 & RBW 300 kHz
Att 20dE SWT 101ms e VBW 1MHz Mode Auto Sweep

Mi1[1 1.39 dbr
2,4374800 GH|

casaviv.
Ty
W

-
P A,

] T
“’1"{ "y

CF 2,437 GHz 1001 pts 20 MHz/ Span 40.0 MHz
2 Marker Table |
Type | Ref | Tre | X-Value | ¥Y-Value | Function '} Function Result I
M1 1 2.43748 GHz 1 m (
Tt 1 2 -14,40 dBm ot Bw 14.425574426 MHz

T2 1 -14.45 dBm

—
| Moasuring...  GOUER W6
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Report No.: 180200017SEL-TEL3(R2)

Highest — 2 462 MHz

- U“{b.-- MA—M (Z][—.-- [L]] spectnm 4 [ﬁ[-—-- (Z][ Spuctnens (Zl l |

RefLevel 20.00dBm  Offset 10.00 48 & RBW 300 kHz

Att 20dB SWT 101ims e VBW 1MHz Mode Auto Sweep

M1[1] 1,25 ddar
2,4624800 GHe|
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I
4048 U ' UU ]4 [T r -
e 1 Ty
S0 df i
40 d
70 di
CF 2,462 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table |
Type | Ref | Tre X-Value | 1v;z\la5ixe | Function | Function Result |
M1 1 - z . m [
TL 1 24347672 GHz -14,56 dBm Oo: Bw 14.425574426 MHz
T2 1 2.4601028 GHz -14.68 dBm
T T era GRE 08 y

Test Mode — 802.11b_Ant2

Lowest —2 412 MHz

e L‘lls..,-.‘ x l s E | ot % ]w«-—- [ﬂ[,.._, e | o (= I |
Ref Level 20.00dBm  Offset 10.00 48 & RBW 300 kHz
At 20dB SWT 10ims e VBW LMz Mode Auto Sweep
T OccUpied Bandwidth
M1[1] 2,40 dBm
24124800 GHy|
10 of
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20 - o
o .‘”(N Bafin S
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04 ny "l ) T ol i Ti 2O
e I I ™
S0
60 d
70
CF 2,412 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Mﬂ‘kx:li Table | | | | | I‘
|_Type | Ref | Tre X-Value Y-Value Function Function Result |
M1 1 2.41248 GHz 2 m (
TL 1 2.4047672 GHz -13.39 dBm Oot Bw 14.545454545 MHz
T2 1 2.4193127 G -13.09 dBm
)i | Moasuring... BUALLE W0 4
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Middle — 2

437 MHz

Report No.: 180200017SEL-TEL3(R2)

by U“:[:.,-- x l pemi ‘ x | pem * ]wuu—a [ X [--s ‘ * l s trem 8 ‘ % l l |
RefLevel 20.00 dBm  Offset 10.00 45 & RBW 300 kHz
Att 20dB SWT 101ims e VBW 1MHz Mode Auto Sweep
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RO TRy
ot
50 d
<04
704
CF 2,437 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table |
Type | Ref | Tre | }-Value | Y-Value | Function | Function Result I
M1 1 . H 2, m [
L 1 -13.43 dBm Oct Bw 14.545454545 MHz
T2 1 -13.85 dBm

Highest —2 462 MHz

Maasuring...
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* | wemz % | ey
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Ref Level 20,00 dBm

Offset 10.00 45 & RBW 300 kHx
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Att 20d8 SWT 10ims e VBW LMHz Mode Auto Sweep
TOF
Sandwidthy | 3
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s v 1‘ 14
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40 d
70 di
CF 2.462 GHz 1001 pts 3.0 MHz/ Span 40.0 Mz
2 Marker Tablcl y | l l‘
Type | Ref | Tre X-Value '} Y-Value Function Function Result
M1 1 .46248 GHz 2. m (
Tt 1 -12.93 dBm Oo: Bw 14.465534466 MHz
T2 1 -13.93 dBm
n Maasuring... @UMAAD W8 y
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Test Mode — 802.11g_Ant1

Lowest —2 412 MHz

Report No.: 180200017SEL-TEL3(R2)

redeivonw || specten % | apams % | ams * ]wuv—- [ x [--: ‘ % |s-r—- ‘ x I
RefLevel 20.00 dBm  Offset 10.00d6 » RBW 300 kHz
Att 20dE SWT 101ims e VBW 1MHz Mode Auto Sweep
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CF 2.412 GHz 1001 pts 5.0 MHz/ Span 50.0 Mz
2 Marker Table |
Type | Ref | Tre | X-Value | ¥Y-Value | Function | Function Resuit |
M1 1 2.410352 GHz -1.93 dBm (
T 1 4036583 GHz -11.44 dBm ot Bw 16.633366633 MHz
T2 1 -11.96 dBm

Middle — 2 437 MHz
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2 Marker Table
Type | Ref | Tre
M1 1
Tt 1
T2 1

X-Value L

| Function |

Function Result Il

Oot Bw

16.683316683 MHz
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Report No.: 180200017SEL-TEL3(R2)

Highest — 2 462 MHz

b UT”-- x l Spemi ‘ x | e * ]W'—‘ [ x [“’ ‘ x | pwrtrum 8 ‘ x l l |
Ref Level 20.00 dim _ Offset 10.00 45 & RBW 300 kHz -
Att 20dB SWT 101ims e VBW 1MHz Mode Auto Sweep
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Type | Ref | Tre | }-Value | Y-Value | Function | Function Result I

o 15461501 oz 341 dbm |

Tt 1 2.45 -11,68 dBm Oo: Bw 16.633366633 MHz
T2 1 7 -12.26 dBm

~r=

Span 50.0 MHz

Measuring...  BROILE W0

Test Mode — 802.11g_Ant2

Lowest —2 412 MHz

b UI:.‘-- x I Spemz ‘ x | dpamd 5 ]svuu—n [ x [-..-: ‘ x | Spwrtrum 8 ‘ x I |
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2 Marker Table [
|_Type | Ref | Tre | }-Value | V-Value | Function | Function Resuit |
M1 1 2.410402 GHz 1.1 m (
2! 1 - 3 -10.60 dBm o Bw 16.633366633 MHz
T2 1 G -11.06 dBm
~r —
|t J

Copyright © 2017 Intertek Page 57 of 187 TRF No. General (eng) / Version: 19 Apr 2017



Middle — 2 437 MHz

Report No.: 180200017SEL-TEL3(R2)

Highest —2 462 MHz
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RefLevel 20.00 dBm  Offset 10.0046 » RBW 300 kHz
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M1 1 2.435352 GHz (
L 1 2,436 z Oct Bw 16.633366633 MHz
T2 1 2.
—
Moasuring... QRIS W8
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Tt 1 2 -10.47 dBm Qo Bw 16.633366633 MHz
T2 1 -10.99 dBm
n T ™) y
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Report No.: 180200017SEL-TEL3(R2)
Test Mode — 802.11n(HT20)_Ant1

Lowest —2 412 MHz

b L‘l{s._n-- * l pemi ‘ * l_g-.n *® ]wu-—- [ X [.__, ‘ * | Pr—— ‘ % I |
RefLevel 20.00 dBm  Offset 10.00d5 & RBW 300 kHz 3
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2 Marker Table [
Type | Ref | Tre | X-Value | ¥Y-Value | Function | Function Resuit |

M1 1 2.413349 GHz -3.23 dBm (

Tt 1 -10.53 dBm O Bw 17.582417582 MHz
T2 1 -11.54 dEm

5.0 MHz/ Span 50.0 MHz

| Moasuring... BOIAE W8

Middle — 2 437 MHz
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M1 1 2.438449 GHz -3.6 m
2 B GHz

TL 1 -10.91 dBm Ot Bw 17.532467532 MHz
T2 1 -11.56 dBm

Function Result l“
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Highest — 2 462 MHz

Report No.: 180200017SEL-TEL3(R2)
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2 Marker Table

Type | Ref | Tre |

X-Value |

Function

Function Result

M1 1
TL 1
T2 1

2.462749 GHz

2.4707413 GHz

v-Vagixe |

- m
-12.62 dBm
-12.64 dBm

Oot Bw

17.582417582 MHz

~r=

Test Mode — 802.11n(HT20)_Ant2

Lowest —2 412 MHz

—
Measuring...  WRLRICEE W0
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Ref Level 20.00 dBm  Offset 10.00 45 % RBW 300 kHz
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2 Marker Table [
|_Type | Ref | Tre | }-Value | Y-Value | Function | Function Resuit |
M1 1 412749 GHz -2 m (
TL 1 - -] -10.36 dBm Ot Bw 17.582417582 MHz
T2 1 2C -11.15 dBm
)i | Maasuring... GUAAE W8 |
Copyright © 2017 Intertek Page 60 of 187

TRF No. General (eng) / Version: 19 Apr 2017



Report No.: 180200017SEL-TEL3(R2)

Middle — 2 437 MHz

3 CERES COMNES e Coe e ]

RefLevel 20.00 dBm  Offset 10.0046 » RBW 300 kHz
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M1[1] 2,74 it
2,4384490 GH|
108
0 dey
-10
|
f \
/ \
20 £ 5
i Y
i
30
\} "
| 1
24 v 7
ey T |
504 O N M L YR
RO S T e
40 df
704
CF 2,437 GHz 1001 pts 5.0 MHz/ Span 50.0 MHz
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Type | Ref | Tre | M}-Value | Y-Value | Function | Function Result I
M1 1 2.438449 GHz -2, m (
Tt 1 2 38 GHz -10.38 dBm O Bw 17.582417582 MHz
T2 1 -10.85 dBm
—
Measuring...  WRLRICEE W0 4

Highest —2 462 MHz
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| Y-Value | Function | Function Result |

Type | Ref | Tre | X-Value
2.463499 GHz -2, m
3 17.532467532 MHz

M1 1
-10.05 dBm ot Bw

L 1
T2 1 -0.93 dBm
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Test Mode — 802.11n(HT20)_MIMO

Lowest —2 412 MHz

Report No.: 180200017SEL-TEL3(R2)
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M1 1 436351 GHz -2, m (
Tt 1 2.4z B GHz -10.19 dBm Oos Bw 17.532467532 MHz
T2 1 -0.80 dBm
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Report No.: 180200017SEL-TEL3(R2)

Highest — 2 462 MHz
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M1 1 2.463199 GHz -2, m [
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T2 1 2.4707413 GHz -10.11 dBm
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Measuring...  BROILE W0

Test Mode — 802.11n(HT40)_Ant1

Lowest —2 422 MHz
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T2 1 2.439082 GHz -9.11 dBm
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Middle — 2 437 MHz
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M1 1 2.4389 GHz -1.53 dBm (
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T2 1 -9.67 dBm

Measuring...  BROILE W0

Highest —2 452 MHz
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Test Mode — 802.11n(HT40)_Ant2

Lowest —2 422 MHz
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M1 1 2.424 GHz -0.51 dBm [
Tt 1 24039181 GHz -8.79 dBm ot Bw 36.063936064 MHz
T2 1 2.439982 GHz -8.11 dBm

—
| Moasuring... GOEE W8
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M1 1 2.4399 GHz -0.16 dBm (
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T2 1 -7.86 dBm
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Highest —2 452 MHz

Report No.: 180200017SEL-TEL3(R2)
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M1 1 2.4 z -0.1! m [
T 1 2.4339181 GHz -8.30 dBm Oct Bw 36.163836164 MHz
T2 1 2.4700819 GHz -8.67 dBm
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Test Mode — 802.11n(HT40)_MIMO
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Middle — 2 437 MHz
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5. Radiated Spurious Emissions & Restricted Band, Conducted Spurious Emissions & Band Edge

5.1 Rule

According to §15.247(d), in any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power limits. If
the transmitter complies with the conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in Section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

According to §15.209(a), Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field strength (uV/m) Field strength (dBuV/m) |Measurement distance (m)
0.009 - 0.490 2 400/F(kHz) 20log (2 400/F(kHz)) 300
0.490 - 1.705 24 000/F(kHz) 20log (24 000/F(kHz)) 30
1.705-30 30 30 30
30- 88 100** 100** 3
88 -216 150** 150** 3
216 - 960 200** 200%** 3
Above 960 500 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this section shall not be located in the frequency bands 54—72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. However, operation within these frequency bands is permitted under other sections of this part, e.g.,
§15.231 and 15.241.
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According to § 15.205(a) and (b), only spurious emissions are permitted in any of the frequency bands
listed below:

MHz MHz MHz GHz
0.009 - 0.110 16.42 - 16.423 399.9-410 45-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
2.1735-2.1905 16.804 25 - 16.804 75 960 -1 240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.177 25-4.177 75 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25-4.207 75 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.267 75- 6.268 25 108 -121.94 1718.8-1722.2 13.25-13.4
6.31175-6.312 25 123-138 2200-2 300 14.47-14.5
8.291-8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362-8.366 156.524 7255_ 156.525 2483.5-2500 17.7-21.4
8.37625-8.386 75 156.7 - 156.9 2 690-2900 22.01-23.12
8.41425-8.414 75 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72 -173.2 3332-3339 31.2-31.8
12.51975-12.520 25 240 - 285 3345.8-3358 36.43-36.5
12.576 75 -12.577 25 322-3354 3600 -4 400 Above 38.6
13.36-13.41

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in §15.209. At frequencies equal to or less than 1 000 MHz, compliance with the limits in

§15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1 000 MHz, compliance with the emission limits in §15.209 shall be demonstrated based
on the average value of the measured emissions. The provisions in §15.35 apply to these measurements

5.2 Measurement Procedure

According to ANSI C63.10-2013 & KDB 558074 D01 DTS Meas. Guidance v04, 11.0 Emissions in non-
restricted frequency band, and 12.0 Emissions in restricted frequency bands
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5.2.1. Test Procedures for emission below 30 MHz

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at anechoic chamber test
site. The table was rotated 360 degrees to determine the position of the highest radiation.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum value
of the field strength. Both parallel and perpendicular of the antenna are set to make the measurement.

3. For each suspected emission, the EUT was arranged to its worst case and then the table was turned from
0 degrees to 360 degrees to find the maximum reading.

4. The test-receiver system was set to quasi peak detect function and Specified Bandwidth with Maximum
Hold Mode.

5.2.2. Test Procedures for emission below 1 000 MHz & above 1 000 MHz

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at anechoic chamber test
site (below 1 GHz) and 1.5 meters above the ground at anechoic chamber test site (above 1 GHz).
The table was rotated 360 degrees to determine the position of the highest radiation.

2. During performing radiated emission below 1 GHz, the EUT was set 3 meters away from the interference
receiving antenna, which was mounted on the top of a variable-height antenna tower. During performing
radiated emission above 1 GHz, the EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

3. The antenna is a bi-log antenna, a horn antenna and its height is varied from one meter to four meters
above the ground to determine the maximum value of the field strength (Keeping antenna aimed at EUT).
Both horizontal and vertical polarizations of the antenna are set to make the measurement.

4. The test-receiver system was set to quasi peak detect function (below 1 GHz), peak detect function and
average detect function (above 1 GHz).
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5.2.3. Test Setup

1. 9 kHz to 30 MHz Emissions

Refarencs ground plane

Loop
Antenna

i
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2. 30 MHz to 1 000 MHz Emissions
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Spectrum Analyzer
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3. Above 1 000 MHz Emissions
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NOTE;

All data rates and modes were investigated for radiated spurious emissions. Only the radiated emissions of
the configuration that produced the worst case emissions are reported in this section.

1. Unwanted Emissions into Non-Restricted Frequency Bands

- The Reference Level Measurement refer to section 11.2

Set Analyzer centre frequency to DTS channel centre frequency, SPAN > 1.5 times the DTS bandwidth, the
RBW =100 kHz and VBW 2= 3 x RBW, Detector = Peak, Sweep time = Auto couple, Trace = Max hold.

- Unwanted Emissions Level Measurement refer to section 11.3

Set the centre frequency and span to encompass frequency range to be measured, the RBW = 100 kHz and
VBW 2 3 x RBW, Detector = Peak, Sweep time = Auto couple, Trace = Max hold.

2. Unwanted Emissions into Restricted Frequency Bands

- Peak Power measurement procedure refer to section 12.2.4
Set RBW = as specified in Table 1, VBW = 3 x RBW, Detector = Peak, Sweep time = auto, Trace = Max hold.

Table 1- RBW as a function of frequency

Frequency RBW
9 - 150 kHz 200 —300 Hz
0.15-30 MHz 9-10 kHz
30 -1 000 MHz 100 - 120 kHz
> 1000 MHz 1 MHz

-Average Power measurements procedure refer to section 12.2.5.2

The EUT shall be configured to operate at the maximum achievable duty cycle.

Measure the duty cycle, x, of the transmitter output signal as described in section 6.0.

Set RBW =1 MHz, VBW > 3 x RBW, Detector = RMS, if span / (# of points in sweep) < (RBW/2).

Satisfying this condition may require increasing the number of points in the sweep or reducing the span. If
this condition cannot be satisfied then the detector mode shall be set to peak.

Averaging type = power (i.e., RMS).

As an alternative the detector and averaging type may be set for linear voltage averaging.

Some instruments require linear display mode in order to use linear voltage averaging. Log or dB averaging
shall not be used. Sweep time = auto, Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission limit in
order to compute the emission level that would have been measured had the test been performed at 100
percent duty cycle. The correction factor is computed as follows:
1) If power averaging (RMS) mode was used in step f), then the applicable correction factor is 10 log (1/x),
where x is the duty cycle.
3) If a specific emission is demonstrated to be continuous (> 98 percent duty cycle) rather than turning on
and off with the transmit cycle, then no duty cycle correction is required for that emission.

the EUT is manipulated through three orthogonal planes (X, Y, Z). Worst orthogonal plan of EUT is X — axis
during radiation test.
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5.3 Test results — Complied
Test Condition: Temperature (23 £ 2) °C; Humidity (42 £ 2) %

Photographs of Test Result (Conducted Measurements)
Test Mode — 802.11b_Ant1
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Middle — 2 437 MHz
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Test Mode — 802.11b_Ant2
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Reference Level- 2 462 MHz
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Highest — 2 462 MHz
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Middle — 2 437 MHz
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Test Mode — 802.11g_Ant1
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Reference Level- 2 462 MHz
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Highest — 2 462 MHz
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Middle — 2 437 MHz
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Test Mode — 802.11g_Ant2
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Reference Level- 2 462 MHz
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Highest —2 462 MHz
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Report No.: 180200017SEL-TEL3(R2)

Test Mode — 802.11n(HT20)_Ant1
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Report No.: 180200017SEL-TEL3(R2)

Reference Level- 2 462 MHz
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Report No.: 180200017SEL-TEL3(R2)
Highest — 2 462 MHz
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Middle — 2 437 MHz

Report No.: 180200017SEL-TEL3(R2)
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Report No.: 180200017SEL-TEL3(R2)
Test Mode — 802.11n(HT20)_Ant2
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Reference Level- 2 462 MHz
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Report No.: 180200017SEL-TEL3(R2)
Highest — 2 462 MHz
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Report No.: 180200017SEL-TEL3(R2)
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Report No.: 180200017SEL-TEL3(R2)
Test Mode — 802.11n(HT20)_MIMO
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Report No.: 180200017SEL-TEL3(R2)

Reference Level- 2 462 MHz
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Middle — 2 437 MHz
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Test Mode — 802.11n(HT40)_Ant1
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Reference Level- 2 452 MHz
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Report No.: 180200017SEL-TEL3(R2)
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Report No.: 180200017SEL-TEL3(R2)
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Report No.: 180200017SEL-TEL3(R2)
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Report No.: 180200017SEL-TEL3(R2)
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Test Mode — 802.11n(HT40)_MIMO
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Report No.: 180200017SEL-TEL3(R2)
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Report No.: 180200017SEL-TEL3(R2)
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