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1 CONCLUSION

The device under test (DUT) as mentioned in this report complies with the stated
requirements of the FCC Part 15, Subpart C.

FCC ID: 2AANU-BM5
This report is based on the product operating at WIFI mode.

The test results in this report belong to model BM5B/37, and the results are also
representative for other models.

The conclusion and results stated in this test report are based on a non-recurrent examination
of sample(s) provided by the applicant.
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This chapter presents an overview of standards and results. Refer to the next chapters for
details of measured test results and applied test levels.

2.1 Applied standards
Standard Year |Title
FCC part 15, 2014 Federal Communications Commission (FCC) — Radio
Subpart C Frequency Devices
2.2 Reference standards
Standard Year |[Title
American National Standard for Testing Unlicensed
ANSI C63.10 2013 _ .
Wireless Devices
2.3 Overview of results

Test ltem

Standard

Result

Maximum Peak Output Power

FCC Part 15: 15.247(b)(1)

ANSI C63.10: 2013

PASS

6 dB Bandwidth

FCC Part 15: 15.215
ANSI| C63.10: 2013

PASS

Peak Power Spectral Density

FCC PART 15C
section 15.247(e)
ANSI C63.10: 2013

PASS

Radiated Emission

FCC Part 15: 15.247(d)
FCC Part 15: 15.209
ANSI C63.10: 2013

PASS

Band Edge Requipment&
Conducted Spurious Emissions

FCC Part 15: 15.247(d)
ANSI C63.10: 2013

PASS

Power Line Conducted Emission

FCC Part 15: 15.207
ANSI| C63.10: 2013

PASS

Antenna requirement

FCC Part 15: 15.203

PASS
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3 GENERAL INFORMATION

3.1 Model description

The apparatus as supplied for the test is Wireless multiroom speaker, model BM5B/07
intended for residential use, the product contains electronic control circuitry.

According to the declaration from the applicant, the circuit, PCB layout, electrical parts and
outlook of the products are identical to all models

According to customer’s declaration,

1, the characteristics of Bluetooth module are:

Operating Frequency 2402 MHz — 2480 MHz
Operating Temperature Range 0-357T
Type Internal, PCB antenna
Antenna Assembly
Gain Maximum 2,12 dBi
Modulation Type FHSS: GFSK, (11/4)DQPSK, 8DPSK
Adaptivity Adaptive
Version V2.1+EDR
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For FHSS channels are:
Channel Frequency Channel Frequency Channel Frequency

(MHz) (MHz) (MHz)
0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454 / /
26 2428 53 2455 / /

Version: 3.0
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Operating Frequency

IEEE 802.11b/g: 2412 MHz — 2472 MHz

IEEE 802.11n HT20: 2412 MHz — 2472 MHz

Operating Temperature Range 0-357T
Type Internal, assembly antenna
Antenna Assembly _ Mains (one) Max. 3,75 dBi
Gain Mains (two) Max. 3,75 dBi

Remark:

There is only one antenna active at any moment in time after detecting the larger power

(Operating mode 1, Single antenna).

IEEE 802.11b: DSSS (CCK, QPSK, BPSK)

IEEE 802.11g: OFDM (BPSK, QPSK, 16QAM, 64QAM)

Modulation Type
IEEE 802.11n HT20: OFDM (BPSK, QPSK, 16QAM,
64QAM)
Adaptive
Adaptivity
q 32
For IEEE 802.11b, 802.11g and 802.11n20, the 11 channels are:
Channel Frequency (MHz) Channel Frequency (MHz)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 / /
6 2437 / /
7 2442 / /

According to the declaration from the applicant, the only difference of the models are the

cabinet colour and the denotes country

Hence, model BM5B/37 was chosen for full testing, and the corresponding data is

representative of other models as well.

The provided ports are AC mains, Aux in, USB port (for software upgrade only exclude the
software of Bluetooth and IEEE 802.11b/g/n module) and enclosure.

Version: 3.0
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Figure 1 Model BM5B/37

The operating modes are On (Aux in, Bluetooth mode and IEEE 802.11b/g/n HT20 mode) and
OFF mode.
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3.2 Product Information

Equipment under test Wireless multiroom speaker

Trade mark PHILIPS
Tested Type BM5B/37
Rating 50Vdc, 2 A

Represented type(s) BM5B/17, BM5C/37, BM5C/17, BM5W/37, BM5W/17

Rating 50Vdc,2A

AC/DC Adapter AS100-050-AA200
Trade mark PHILIPS
Input: 100-120 Vac, 50-60 Hz, 0,5 A
Rating
Output: 5.0 Vdc, 2.0 A
3.3 Customer Information
Applicant/ Manufacturer | Gibson Innovations Limited
Contact person Wenke
Telephone +86 755 8300 8803
Telefax /
5/F.-6F., Philips Electronics Building, 5 Science Park East
Address Avenue, Hong Kong Science Park, New Territories, Hong
Kong
Factory Zhang Shan City LI TAI Electronic industrial Co., Ltd.
Contact person Yuki Cai
Telephone +86 760 2380 8322
Telefax +86 760 2380 8800
No.3 Industrial district, Wu guishan, Cheng gui Road,
Address . :
Zhangshan city, Guangdong, China

Version: 3.0
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4 TEST INFORMATION
4.1 Test configuration

The WIFI module of the EUT was connected to a special test jig provided by manufacturer
which has a com port to link with PC, and the PC will run “Hyperterminal” supplied by
manufacturer to control the EUT work in test mode as below table.

Mode Channel Frequency
(MHz)
CH1 2412
802.11b CH7 2442
CH11 2462
CH1 2412
802.11¢g CH7 2442
CH11 2462
CH1 2412
802.11n20 CH7 2442
CH11 2462
4.2 Transmit Data Rate:

The transmit data rate of the EUT used is:

802.11b:1/2/5.5/11 Mbps
802.119:6/9/12/18/24/36/48/54 Mbps
802.11n (HT20): 7.2/14.4/21.7/28.9/43.3/57.8/65/72.2 Mbps

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture). Following channel(s) was (were) selected for the final test as
listed below.

4.3 Special accessories of the EUT

No.

Version: 3.0
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4.4 Assistant equipment used on the test
Description Manufacturer Model Other
HP Pro 3330 Small AC line: 1,5 m,
HP AB6T13PA#AB2 ,
(PC) unshielded
AC line: 1,5 m,
unshielded
LCD Colour Display | HP GV537A
VGA line: 1,5 m,
Shielded
Signal line: 1,5 m,
Keyboard HP KB-0316 J ,
unshielded
Signal line: 1,5 m,
Mouse HP M-SBF96 onatine: 1,5 m
unshielded

Note: the equipment only used to configure the engineering mode in the report and not

during the test
4.5 Test laboratory
. DEKRA Testing and Certification (Shanghai) Ltd.

Location
Guangzhou Branch
Building A3, No.3 Qiyun Road, Science City, Guangzhou

Address Hi-Tech Industrial Development Zone, Guangzhou, P.R.
China

Date 2015-07-04 to 2015-07-20

Supervised by Jazz Liang

4.6 Environmental conditions

Tests have been performed in a controlled laboratory environment, where the environmental
conditions are maintained within the applicable ranges.

Ambient temperature 15°C-25°C
Relative Humidity air 30% - 60%

Version: 3.0
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4.7 Measurement Uncertainty
Test Item Uncertainty
Occupied Channel Bandwidth 10.7%
RF Output power, conducted +0,6dB
Power Spectral Density, Conducted +0.6dB
Unwanted Emissions, Conducted +0,7dB
Temperature 10,2°C
Humidity +1%
DC and Low frequency voltage 10,5%
Time 1%
Duty Cycle +1%
Uncertainty for Radiation Emission test 3,14 dB (Polarize: V)
(30MHz-1GHz) 3,16 dB (Polarize: H)
Uncertainty for Radiation Emission test 2,08dB(Polarize: V)
(1GHz to 25GHz) 2,56dB (Polarize: H)

Remark:

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Version: 3.0
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5 MAXIMUM PEAK OUTPUT POWER
5.1 Test equipment
ltem Equipment Manufacture Model No. | Serial No. Last Cal. Cal
r Interval
OSP module

1 |(Power measurement unit R&S OSP-B157 101259 2015/05/14 1 Year
with power switching)

Temp & Humi CEEC-
2 Programmable Chamber GRGTEST MSJ-60BE 11015 2015/03/24 1 Year
5.2 Block diagram of test setup
4 Y

Antenna 1
E Power Meter J—@ Antenna 2 E UT
—

OSP MOdUIQ ) @/DC Power suppﬂ

5.3 Limits
(b)(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and

5725-5850 MHz bands: 1 Watt.

5.4 Test results

Frequency Data Rate Reading Level Limit

Mode Channel (MHz) (dBm) (dBm)
Low 2412 11 Mbps 15,06
802.11b | Middle 2442 11 Mbps 15,63
High 2462 11 Mbps 16,11
Low 2412 54 Mbps 13,71

802.11g | Middle 2442 54 Mbps 14,37 <30(1W)

High 2462 54 Mbps 14,78
Low 2412 72.2 Mbps 13,81
802.11n20 | Middle 2442 72.2 Mbps 14,69
High 2462 72.2 Mbps 14,45

Note: Pre-Scan has been conducted to determine the worst-case mode from Antenna 1 and
Antenna 2.Compliance test in continuous transmitting mode with Antenna 1 as the worst case
was found.
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6 PEAK POWER SPECTRAL DENSITY
6.1 Test equipment
Iltem| Equipment Manufacturer Model No. Serial No. Last Cal. Inﬁ;{/‘al
1 | Seectrum R&S FSV40 SN101012 | 2014/09/11 | 1 Year
analyzer
2 | OSP module R&S OSP-B157 101259 2015/05/14 1 Year
Temp & Humi
3 |Programmable| GRGTEST | CEECMSI- 1 41015 | 201503124 | 1 Year
60BE
Chamber
6.2 Block diagram of test setup
y .
Antenna 1
@ectrum analyzeﬂ_@ Antenna 2 I E U TI
S —
L ) @/DC Power su ppE
6.3 Limits

(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.

Version: 3.0
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6.4 Test results
Frequency | Data Rate Power Sp?ectral Limit
Mode Channel Density
(MHz) (dBm) (dBm/ MHz)
Low 2412 11 Mbps 2.75
802.11b Middle 2442 11 Mbps 3.44
High 2462 11 Mbps 4,21
Low 2412 54 Mbps -21.53
802.11g Middle 2442 54 Mbps -20.53 8dBm/3KHz
High 2462 54 Mbps -19.92
Low 2412 72.2 Mbps -20.85
802.11n20 Middle 2442 72.2 Mbps -19.00
High 2462 72.2 Mbps -19.36

Note: Pre-Scan has been conducted to determine the worst-case mode from Antenna 1 and
Antenna 2.Compliance test in continuous transmitting mode with Antenna 1 as the worst case
was found.
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6.5 Test data
802.11b
2412MHz
Spectrum J# | [@]
Ref Level 26.00 dBm @ RBW 3 kHz
Att 45 dE @ SWT 605 @ VBW 10 kHz Mode auto Sweep
@ 1Pk Max
M1[1] 2.75 dBm
20 dBm 2.4123342000 GHz
10 dBm
11
0 dBm “
-10 dBm

-30 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 2.41233 GH=z 13001 pts Span 300.0 kHz
] [ Measuring... ERREREENE e 17;';7:52;:13 y

Date:17.3UL 2015 143715
2442MHz

Spectrum J | IE%:[I

Ref Level 26.00 dBm @ RBW 3 kHz

Att 45 de @ SWT 605 @ YBW 10 kHz Mode Auto Sweep
SGL

@ 1Pk Max

mM1[1] 3.44 dBm

20 dem 2.4423344520 GHz

10 dBm

0 dBm

-10 dBm

-30 dBm

-40 dBm

50 dm

60 dBm

70 dBm

CF 2.44233459 GHz 13001 pts Span 300.0 kHz
Ji Ready SO ] Taanm

Date:17.JUL 2015 144026
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(=)

Ref Level 26.00 dBm

SGL

@ RBW 3 kHz

Att 45 dE @ SWT 605 @ VBW 10 kHz Mode auto Sweep

@ 1Pk Max

20 dBm

M1[1] 4.21 dBm

10 dBm

2.4623338890 GHz

0 dBm

-10 dBm

-30 dBm
-40 dBm
-50 dBm
-0 dBm
=70 dBm
CF 2.46233382 GHz 13001 pts Span 300.0 kHz
] [ Ready DERERREEE tronan y

Date:17.3UL 2015 144303

802.11g
2412MHz

Spectrum |

=)

Ref Level 26.00 dBm

SGL

@ RBW 3 kHz

Att 45 dBE @ SWT 605 @ VBW 10 kHz Mode &uto Sweep

@ 1Pk Max

20 dem

Mi1[1] -21.53 dBm

10 dBm

2.4106970230 GHz

0 dBm

-10 dBm

-20 dBm

- Bm ‘N’V

_40 dBm
50 dBm
60 dem
70 dBm
CF 2.41069702 GHz 13001 pts Span 300.0 kHz
—
i Ready DR e v y

Date:17.JUL 2015 144542
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2442MHz
Spectrum | IDV:?I
Ref Level 26.00 dBm @ RBW 3 kHz
Att 45 dB @ SWT 60 s @ YBW 10 kHz Mode &uto Sweep
SiGL
@ 1Pk Max
M1[1] -20.53 dBm
20 dem 2.4406958930 GHz
10 dBm
0 dBm
-10 dBm
1
-20 dBm
Ve VA AN
W/ N
-40 dBm
50 dBm
-60 dBm
-70 dBm
CF 2.440695898 GHz 13001 pts Span 300.0 kHz
—
] [ Ready ST ) 1rer e y
Date:17.JUL2015 144810
2462MHz
Spectrum | Iné?l
Ref Level 26.00 dBm @ RBW 3 kHz
Att 45 dB @ SWT 60 5 @ VYBW 10 kHz Mode Auto Sweep
SGL
@ 1Pk Max
M1[1] -19.92 dBm
20 dem 2.4585694950 GHz
10 dBm
0 dBem
-10 dBm
1
-20 dBm ‘\/\
PP WA /\.w \ il 2NN A
WM YT VAR AV
-40 dBm ¥
50 dBm
-60 dBm
=70 dBm
CF 2.45856095 GHz 13001 pts Span 300.0 kHz
—
] [ Ready ST ) 17.07.2015 y

Date:17.JUL 2015 145032
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=)

Ref Level 26.00 dBm

@ RBW 3 kHz

Att 45 dE @ SWT 60 s @ VYBW 10 kHz Mode &uto Sweep
SGL
@ 1Pk Max
M1[1] -20.85 dBm
20 dem 2.4194840400 GHz
10 dBm
0 dBm
-10 dBm
1
-20 dBm
-40 dBm . Y
-50 dBm
-60 dBm
-70 dBm
CF 2.419484 GHz 13001 pts Span 300.0 kHz
—
] [ Ready ST ) 17.07.2013 J
Date:17.UL2015 145257
2442MHz
Spectrum 9 | IE%:[I
Ref Level 26.00 dBm 3 kHz
Att 45 dB @ SWT 60 s @ YBW 10 kHz Mode &uto Sweep
SGL
@ 1Pk Max
M1[1] -19.00 dBm
20 dBm 2.4482703230 GHz
10 dBém
0 dBm
-10 dBm
1
-20 dBm J‘r
: W\V’\'/ Wv LAY, Yo¥%
40 dBm ¥
S0 dBm
-50 dBm
-70 dBm
CF 2.4482703 GHz 13001 pts Span 300.0 kHz
—
] [ Ready ST ) 17072008 y

Date:17.UL 2015 145502
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2462MHz

Spectrum | In%? I

Ref Level 26.00 dBm @ RBW 3 kHz

Att 45 de @ SWT 605 @ YBW 10 kHz Mode auto Sweep
Sl

@ 1Pk Max

M1[1] -19.36 dBm

20 dBm 2.4682687490 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

”‘*’{\7 A V VAN

50 dBm
-60 dBm
-70 dBm
CF 2.4682687 GHz 13001 pts Span 300.0 kHz
E—
] [ Ready ST ) 1re72nt y

Date:17.UL2015 145711
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7 6 DB BANDWIDTH
7.1 Test equipment
Iltem | Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1 | Seectrum R&S FSV40 SN101012 | 2014/09/11 | 1 Year
analyzer
2 | OSP module R&S OSP-B157 101259 2015/05/14 1 Year
Temp & Humi
3 |Programmable| GRGTEST | CEECMSJ- | 44415 2015/03/24 | 1 Year
60BE
Chamber
7.2 Block diagram of test setup
r N
Antenna l
E:ectrum analyzeﬂ_@ Antenna 2 I E U TI
S —
X ) B:/DC Power su ppE
7.3 Test Procedure

(1) Configure EUT and Assistant system according to 4.1 and 7.2;
(2) Connect EUT’s antenna output to spectrum analyzer by RF cable;
(3) Configure EUT working in test mode as state in 4.1;

7.4 Limits

(a)(2)Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5MHz,
and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.
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7.5 Test results
Data Rate Measured 6dB
Mode Channel No. bandwidth Limit Result
(MHz)
1 11 Mbps 9.725 Pass
802.11b 7 11 Mbps 9.725 2500KHz Pass
11 11 Mbps 9.638 Pass
1 54 Mbps 16.467 Pass
802.11g 7 54 Mbps 16.442 2500KHz Pass
11 54 Mbps 16.417 Pass
1 17.891 Pass
802.11n 72.2 Mbps
7 17.916 2500KHz Pass
(HT20) 72.2 Mbps
" 72.2 Mbps 17.891 Pass
7.6 Original test data
802.11b
2412
Spectrum | [%]
Ref Level 23.00 dBm @ RBW 200 kHz
Att 45 d SWT 25.2 ps @ YBW 1 MHz Mode Auto FFT
@ 1Pk Maw
mMi[1] 5.56 dBm
20 dBm 2.4129120 GHz
ndB 6.00 dB
10 dBm i Bw 9.725000000 MHz
- ]

-10 dBm /m/ \\

-20 dBm / \\\
-40 dBm
-50 dBm
-60 dBm
CF 2.412 GHz 691 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2.412912 GHz 5.56 dBm ndB down 9.725 MHz
T1 1 2.407137 GHz -0.19 dBm nde 5.00 de
T2 1 2.416863 GHz -0.40 dBm 0 factor 248.1
[ ] [ ] Measuring... IIIIIIII. (9«2 12:;::%221:}5; %

Date:12AUG 2015 165211

2442
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Spectrum | In%: I
Ref Level 25.00 dBm @ RBW 300 kHz
Att 45 dB SWT 25.2 ps @ VBW 1 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 6.64 dBm
50 dBm 2.4429120 GHz
ndB 6.00 dB
10 dBm M1 Bw 9.725000000 MHz
factor 251.2
T1 ARSI i S o T2
o dem — ] [Ny
. /HNNI”‘ NL\FH \
-20 dem //f \\\
30 dem S—
-40 dBm
-50 dBm
-60 dBm
CF 2.442 GHz 691 pts Span 30.0 MH=z
Marker
Type | Ref | Tre | X-value ¥-value |  Function | Function Result |
M1 1 2,4429012 GHz 6.64 dBm nde down 9,725 MHz
T1 1 2,437224 GH=z 0.60 dBm [als|=} 6.00 dB
T2 1 2.4456949 GHz 0.70 dBm Q) factor 251.2
[ ] [ ] Measuring... IIIIIIII. A X lzigfgzl':;z .

Date:12AUG 2015 165109

Spectrum | I':%:l |
Ref Level 28.00 dBm @ RBW 300 kHz
Att 45 de SWT 25.2 ps @ VBW 1 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 6.82 dBm
20 dBm 2.4629120 GHz
ndB 6.00 dB
10 dBm [+11 Bw 0.638000000 MHz
T1 W\WW\,\Mf\j«,q_;@\feu:tm:r2 255.5
o i _ ] |
o o - /‘/\/R J\*\_\ .
-20 dBrm /_// \\x\\k
-20 dBm
[
-40 dBm
-50 dBm
-60 dBm
CF 2.462 GHz 691 pts Span 30.0 MHz
Marker
Type | Ref | Tre | ¥X-value | ¥-value |  Function | Function Result |
M1 2.462912 GHz 6.82 dBm ndB down 9,538 MHz
T1 1 2457224 GHz 0.97 dBm ndg 6.00 dB
TZ 1 2.466863 GHz 0.21 dBm Q factor 2555
[ X T T R

Date:12AUG 2015 165302
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802.11g
Spectrum | IE%:[ I
Ref Level 26.00 dBm RBW 500 kHz
Att 4EdBE SWT 2ms @ YBW 2 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 0.62 dBm
20 dBm 2.4051280 GHz
ndB 6.00 dB
10 dBm Bw 16.467000000 MHz
I\";l Q factor 146.1
0 dBm Tf/ I e N \M,J\v\f\,-\‘{
-10 dBm /
-20 dBm
-30 dBm M/
TR WW%MW
50 dBm
-50 dBmn
-70 dBmn
CF 2.412 GHz 2001 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.,405128 GHz 0.62 dBm ndB down 16.467 MHz
T1 1 2.403779 GHz -5.49 dBm ndB 6.00 dB
T2 1 2.420246 GHz -5.34 dBm Q factor 146.1
[ | | Meosurina. WL We o
Date:17.UL 2015 133900

Spectrum | |nvI[ |
Ref Level 26.00 dBm RBW 500 kHz
Att 45 di SWT 2 ms @ ¥YBW 2 MH=z Mode Auto Sweep
@ 1Pk Max
M1[1] 1.49 dBm
20 d&m 2.4350780 GHz
ndB 6.00 dB
10 dBm Bw 16.442000000 MHz
Mxl Q factor 148.1
0 dem If/ WWL\I \.-\.-v—v—"\.w—»«f\/"\K
-10 dBm /
-20 dBm \
-30 dBm /

PR T ...l..IM \Mr\.,\_ eost btk
el o R T R
S0 dBm
-60 dBm
-70 dBm
CF 2.442 GHz 2001 pts Span 50.0 MHz
Warker
Type | Ref | Trc | X-value | v-value | _Function | Function Result |

M1 1 2.435078 GHz 1.49 dBm ndB down 16.442 MHz
T1 1 2.433804 GHz -4.49 dBm ndg 6.00 dB
T2 1 2.450246 GHz -4.39 dBm Q factor 148.1

Ji | Measuring...  EERNNNNNE W Viases

Date:17.JUL 2015 133946
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2462
Spectrum | |E%,:‘ I
Ref Level 26.00 dBm RBW 500 kHz
Att 4EdBE SWT 2ms @ YBW 2 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 2.71 dBm
20 dBm 2.4550280 GHz
ndB 6.00 dB
10 dBm YT Bw 16.417000000 MHz
X Q factor 149.5
0 dBm Ti . ~, =T

-10 dBm /7/ K
-20 dBm

-30 dem / \'
-40 dBm

-50 dBm
-50 dBm
=70 dBm
CF 2.462 GHz 2001 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 1 2.455028 GHz 2,71 dBm nde down 16,417 MHz
T1 1 2.453804 GHz -3.34 dBm ndB 6.00 dB
T2 1 2.470221 GHz -3.22 dBm Q factor 149.5
—
[ ] [ ] Measuring... IIIIIIII. A M 171';742;;: 4

Date:17.UL 2015 134200

802.11n(HT20)

Spectrum | |nvI[ I
Ref Level 26.00 dBm RBW 500 kHz
Att 4EdBE SWT 2ms @ YBW 2 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] -0.25 dBm
20 dBm 2.4096260 GHz
ndB 6.00 dB
10 dBm Bw 17.891000000 MHz
M1 Q factor 134.7
L
0 dBm T{\/\NW Wmﬁ/‘?
-10 dBm /
-20 dBm uﬁ/ \
-30 dBm
WWW‘”M L‘L'*M-A edrata bbb
4 = ettt
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 2001 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 1 2.409626 GHz -0.25 dBm nde down 17.891 MHz
T1 1 2.403104 GHz -6.39 dBm ndg 6.00 dB
T2 1 2.420996 GHz -6.34 dBm Q factor 134.7
[ ] [ ] Measuring... 'IIIIIII. A M 171374%";; %

Date:17.JUL 2015 1343102
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Spectrum | |nvI[ I
Ref Level 26.00 dBm RBW 500 kHz
Att 4EdBE SWT 2ms @ YBW 2 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 0.30 dBm
20 dém 2.4396510 GHz
ndB 6.00 dB
10 dBm Bw 17.916000000 MHz
M1 Q factor 136.2
¥,
0dem T{V\Mﬁ_w [ w‘%g
-10 dBm
-20 dBm \
-30 dBm p
st u»-WM '-\’N. T R R
-40 dBm -
-50 dBm
-60 dBm
-70 dBm
CF 2.442 GHz 2001 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 1 2.439651 GHz 0.30 dBm nde down 17.916 MHz
T1 1 2.433104 GHz -5.91 dBm ndg 6.00 dB
T2 1 2.45102 GHz -5.82 dBm Q factor 136.2
| Ji | Measuring...  EERNNNNNE oA s y
Date:17.UL2015 134511
Spectrum | Iné? |
Ref Level Z6.00 dBm RBW 500 kHz
Att 45 dB SWT 2 ms & ¥YBW 2 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] 0.94 dBm
20 dém 2.4595760 GHz
ndB 6.00 dB
10 dBm Bw 17.891000000 MHz
M1 Q factor 137.5
0 dBm E.

|y}/ ] =7 \i
-10 dBm

-20 dBm

-20 dBm
. : et W \mewwmwm

S0 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 2001 pts Span 50.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2,459576 GHz 0.94 dBm ndB down 17.891 MHz
T1 1 2.453104 GHz -5.23 dBm nde 6.00 dB
T2 1 2,470996 GHz -E5.15 dBm ) factor 137.5

[ ] [ ] Measuring... 'lllllll. “ 171';7425“;:_%

Date:17.3UL 2015 134549
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8.3

(1) Configure EUT and Assistant system according to 4.1 and 8.2;

Test Procedure

@/DC Power su ppE

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable;
(3) Configure EUT working in test mode as state in 4.1;
(4) The carrier frequency was measured by spetrum analyzer with 100 kHz RBW and 300

KHz VBW.

- Page 28 of 90 - 4322217.57
8 BAND EDGES REQUIREMENT& CONDUCTED SPURIOUS
EMISSIONS
8.1 Test equipment
ltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
1 | Seectrum R&S FSV40 SN101012 | 2014/09/11 | 1 Year
analyzer
2 | OSP module R&S OSP-B157 101259 2015/05/14 1 Year
Temp & Humi
3 |Programmable| GRGTEST | CEEC-MSJ- | 44415 2015/03/24 | 1 Year
60BE
Chamber
8.2 Block diagram of test setup

Note: Pre-Scan has been conducted to determine the worst-case mode from Antenna 1 and
Antenna 2.Compliance test in continuous transmitting mode with Antenna 1 as the worst case

was found.
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8.4 Requirement and limit
(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)).
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8.5

8.5.1
802.11b

2412

Test results
Band edge

Spectrum

D DEKRA

4322217.57

=)

Ref Level
j& Att

14,00 dBm
40 dB

@ RBW 100 kHz
SWT 114 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

mM1[1]

0dBm i "T

3.34 dBm
2.4116500 GHz

-10 dBm

D1 -16.660 dBm k

-20 dBm

-30 dBm

-40 dBm

[T
el M

MAMIMJJ )

-50 dBm

WAL O TR

=70 dBm

-80 dBm

CF 2.412 GHz 2001 pts

Span 50.0 MHz
E—

Jl

Date:17.JUL2015 163631

Spectrum |

Measuring...

17.07.2015
16:36:31

B e y

=)

Ref Level 14.00 dBm
j& Att 40 dB

@ RBW 100 kHz
SWT 10.1 ps @ VYBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0 dem

-39.60 dBm
2.399375800 GHz

-10 dBm

D1 -16.660 dBm

-20 dBm

-30 dBm

-40 dBrm
—

M1

-50 dBm

-50 dBm

=70 dBm

-80 dBm

CF 2.399 GHz 2001 pts

Span 2.0 MHz
—

Jl

Date:17.JUL 2015 163713

Measuring...

CRRND e Viean
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Spectrum | |nvI[ I
Ref Level 14.00 dBm @ RBW 100 kHz
@ Att 40 dB SWT 114 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 4.76 dBm
10 dBm
m ] 2.4616500 GHz

0 dBm M WLJ"M\AWI L“WJW
-10 dBm %ﬂ

H
D1 -15.240 dBm JV M !

-20 dBm

-30 dBm

/ I
1l WW W\J\w

P %WA
-60 dBm
-70 dBm
-30 dBm
CF 2.462 GHz 2001 pts Span 50.0 MHz
E—
][ Measuring...  [RERENEED ik 17.07.2013 y

Date:17.UL 2015 164137

Spectrum | IDV:?I
Ref Level 14,00 dBm @ RBW 100 kHz
jo Att 40 dE SWT 19.1 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

mM1[1] -48.05 dBm
10 dem 2.483847300 GHz

0 dBm

-10 dBm

D1 -15.240 dBm

-20 dBm

-30 dBm

-40 dBrm

11

m/’*«

-60 dBm
-70 dBm
-20 dBm
CF 2.4845 GHz 2001 pts Span 2.0 MHz
] [ Measuring... EREREENE ik 17.07.2015 y

Date:17.3UL 2015 164219
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j& Att

Date:17.JUL2015 163834

Spectrum |
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802.11g
Spectrum | In%:[ |
Ref Level 14.00 dBm @ RBW 100 kHz
ko Att 40dE SWT 114 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -4.92 dBm
10 dBm 2.4104960 GHz
0 dBm T
10 dBm !gvlullll"p.ulﬁlrn,u.l hu}l}lr\lrllvﬁvnnlllvn MWM L\
-20 dBm \
D1 -24.920 dBm H\
-30 dBm
-40 dBm \H“
. , \\\“L
R Ay AT AT S TR e T
-60 dBm
-70 dBm
-80 dBm
CF 2.412 GHz 2001 pts Span 50.0 MHz
i 17.07.2013
] [ Measuring... .Illllll. Ayl 16:38:33 .

(=)

Ref Level 14.00 dBm

40 dB

SWT 19.1 ps @ YBW 300 kHz

@ RBW 100 kHz

Wode Auto FFT

@ 1Pk Max

M1[1]

10 dBm

-45.18 dBm
2.399920500 GHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

D1 -24.920

dBrm

-40 dBm

M1

atdRme=

-50 dBm

-70 dBm

-80 dBm

CF 2.399 GHz

2001 pts

Span 2.0 MHz

J1

Date:17.JUL 2015 16:39:00

Measuring...

Gy e Vo
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Ref Level 14.00 dBm
j& ALt 40 dp

@ RBW 100 kHz

SWT 114 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1] -3.73 dBm

0 dBm

2.4694960 GHz

-10 dBm

-20 dBm

01 -23.720
-30 dBm

dBrn

-40 dBm

!

Wi

AR st

-50 dBm

e T

a7 PR

-70 dBm

-80 dBm

CF 2.462 GHz

2001 pts Span 50.0 MHz

J1

Measuring...  BRERENCED e 171';7:3“;; %
R 4

Date:17.JUL2015 164337

Spectrum |

(=)

Ref Level 14.00 dBm
j& ALt 40 dB

@ RBW 100 kHz

SWT 19.1 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

M1[1] -49.83 dBm

10 dBm

0 dBm

2.484610900 GHz

-10 dBm

-20 dBm

D1 -23.730

-30 dBm

dBrm

-40 dBm

S0 R

-50 dBm

=70 dBm

-80 dBm

CF 2.4845 GHz

2001 pts Span 2.0 MHz
—

J1

Measuring...  [ERCREEND gl troroan y
frrn Z

Date:17.JUL2015 164419
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j@ ALt

Spectrum |
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(=)

Ref Level 14.00 dBm
40 dB SWT 114 ps @ YBW 3200 kHz

@ RBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

-4.90 dBm
2.4194960 GHz

0 dBm

-10 dBm

M1

-20 dBm

01 -24.900 dBm

-30 dBm

-40 dBm

| R

-50 dBm

=70 dBm

-80 dBm

CF 2.412 GHz

2001 pts

Span 50.0 MHz
p—

J1

Date:17.JUL2015 164014

j@ ALt

Spectrum |

Measuring...  JREREEECD g6 coal pbos

16:40:14 2%

(=)

Ref Level 14.00 dBm
40 dE SWT 19.1 ps @ VYBW 300 kHz

@ RBW 100 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

M1[1]

0 dBm

-43.75 dBm
2.399931500 GHz

-10 dBm

-20 dBm

-30 dBm

D1 -24,900 dBrm

-40 dBm

=5 gEm—

-60 dBm

-70 dBm

-80 dBm

CF 2.399 GHz

2001 pts

Span 2.0 MHz

J1

Date:17.JUL2015 164036

Measuring... .lllllll' “

17.07.2015
16:40:35 2
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j@ ALt

Ref Level 11.00 dBm
40 dB

@ RBW 100 kHz

SWT 114 ps @ VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

0 dBm

M1[1]

-3.45 dBm
2.4694710 GHz

-10 dBm

-20 dBm

1

01 -23.450

-30 dBm

dBrm ’r

-40 dBm

/|

o

B s ey

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

2001 pts

Span 50.0 MHz
p—

J1

Measuring...

Spectrum |

17.07.2015
16:47:07 2%

(=)

Ref Level 11.00 dBm
j& ALt 40 de

@ RBW 100 kHz

SWT 19.1 ps @ YBW 300 kHz mode Auto FFT

@ 1Pk Max

0 dBm

M1[1]

-49.36 dBm
2.484523000 GHz

-10 dBm

-20 dBm

01 -23.450

-30 dBm

dBrm

-40 dBm

-o8-dBr—

-50 dBm

=70 dBm

-80 dBm

Start 2.4835 GHz

2001 pts

Stop 2.4855 GHz

J1

] Measuring...

17.07.2015

16:47:45

Compare with the output power of the lowest frequency, the Lower Edges attenuated more than 20dB
Compare with the output power of the highest frequency, the Upper Edges attenuated more than 20dB.
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8.5.2 Conducted spurious emissions
802.11b 2412

D DEKRA

4322217.57

Spectrum | IE%:[ |
Ref Level 10.00 dBm @ RBW 100 kHz
j@ Att 40dE SWT 9.7 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -48.71 dBm
F32.170 MHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
M1
) n MWW Wmﬁﬁ e IJ: e .“hbdu'f""-‘w'wl-r" i i b
-60 dBm
-70 dBm
-20 dBm
Start 30.0 ¥MHz 2001 pts Stop 1.0 GHz
][ Measuring... ENCREELD g 17072015 y
Date:17.3UL2015 161252
Spectrum | I':%:[ |
Ref Level 9.00 dBm @ RBW 100 kHz
j& Att 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -46.12 dBm
4.61720 GHz
0 dém v M1[1] -5.52 dBm
¥ 2.41230 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
2
KT e T U R
-60 dBm
-70 dBm
-20 dBm
Start 1.0 GHz 2001 pts Stop 5.0 GHz
] [ Measuring... 'lllllll' (e 2 171271280;2 Y

Date:17.JUL2015 16:1854
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802.11b 2442

j& Att

Spectrum |
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Spectrum | In%: |
Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40 dE SWT 130 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -40.23 dBm
15.51500 GHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
1
-40 dBm x
—a0 dBm
-50 dBm
-70 dBm
-80 dBm
Start 5.0 GHz 2001 pts Stop 18.0 GHz
] [ Measuring... 'lllllll' (e 2 17127126033 Y

(=)

Ref Level 10.00 dBm

@ RBW 100 kHz
40 dB SWT 9.7 ms @ YBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

0 dBm

M1[1]

-48.16 dBm
779.190 MHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

BV R e S A e T e

M1

i - .IullYJ..x Ik pdkekla il et o L
Tty L i )

e P T Utk ]

-70 dBm

-50 dBm

Start 30.0 MHz

2001 pts

Stop 1.0 GHz
—

J1

Date:17.JUL2015 161351

Measuring...

(Y
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Spectrum | In%: |
Ref Level 9.00 dBm @ RBW 100 kHz
j@ ALt 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -3.94 dBm
2.45030 GHz
0 dBm s M2[1] -46.13 dBm
’ 4.71310 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
M2
i | ST LI BT WW%MMM&MM&
-60 dBm
-70 dBm
-20 dBm
Start 1.0 GHz 2001 pts Stop 5.0 GHz
] [ Measuring... 'Illlllll (e 2 171';712:‘13 %

Date:17.JUL2015 16:1948

Spectrum | I':%:[ |

Ref Level 10.00 dBm @ RBW 100 kHz
l& Att 40 dE SWT 130 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max

M1[1] -42.02 dBm
15.53450 GHz
0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBI‘l‘: WW;

-50 dBm

=70 dBm

-80 dBm

Start 5.0 GHz 2001 pts Stop 18.0 GHz

][ Measuring... {RRRRNEED e 17072015 Yy
116z Z

Date:17.JUL2015 161632
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802.11b 2462

Spectrum | In%:[ |

Ref Level 10.00 dBm @ RBW 100 kHz
& Att 40dB SWT 9.7 ms @ YBW 200 kHz  Mode suto Sweep
@ 1Pk Max

M1[1] -48.62 dBm
980.370 MHz
0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

- B

-50 dBm

=70 dBm

-80 dBm

Start 30.0 MHz 2001 pts Stop 1.0 GHz

][ Measuring... EECRCEED g 1707201 y

Date:17.JUL2015 161406

Spectrum | In%: |

Ref Level 9.00 dBm @ RBW 100 kHz
j@ ALt 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -46.28 dBm
4.79200 GHz
0 dBm L M1[1] -4.02 dBm
2.46230 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
M2
m v b |11LLAII ,L,w
ﬁE Eﬁﬂ] i ST . INPIAT] :WWW’]“BMM- i HAANL T e f t

-60 dBm
=70 dBm
-80 dBm
GF 3.0 GHz 2001 pts Span 4.0 GHz
—
][ Measuring... {RRREREED igE 17072013 y

Date:17.JUL2015 162042
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Spectrum | In%: |
Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40 dE SWT 130 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -41.38 dBm
16.26860 GHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
M1
-40 dBm WMW
-60 dBm
=70 dBm
-0 dBm
Start 5.0 GHz 2001 pts Stop 18.0 GHz
] [ Measuring... 'Illlllll (e 2 171271260315] %

Date:17.JUL2015 16:16#40

802.11g 2412

Spectrum | In%: |

Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40dE SWT 9.7 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

M1[1] -48.41 dBm
668.180 MHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

1

-60 dBm

-70 dBm

-50 dBm

Start 30.0 MHz 2001 pts Stop 1.0 GHz
—

][ Measuring... {RRREREED igE 1r07.201 y
1153 s

Date:17.JUL2015 16:1500
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Spectrum | In%: |
Ref Level 9.00 dBm @ RBW 100 kHz
j@ ALt 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM2[1] -46.26 dBm
4.83600 GHz
0 dem E mMi[1] -4.89 dBm
¥ 2.42030 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
M2

e PO TP TR AU I P |
T VN N RO LTI meuww‘?‘.% Sonbhporibipasspodiomigh ,'.---M‘
LN i

-60 dBm

-70 dBm

-80 dBm

CF 3.0 GHz 2001 pts Span 4.0 GHz
][ Measuring... [ERCRREED g s y

Date:17.JUL2015 162204

Spectrum | In%: |
Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40 dE SWT 130 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -41.24 dBm
15.00170 GHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
M1
-40 dBm l
-60 dBm
=70 dBm
-20 dBm
Start 5.0 GHz 2001 pts Stop 18.0 GHz
—
] [ Measuring... .Illlllll “ 1712?1250;3 Vi

Date:17.JUL2015 16:1654

Version: 3.0



802.11g 2442

Spectrum |

- Page 42 of 90 -

D DEKRA

4322217.57

(=)

Ref Level 10.00 dBm
j& ALt 40 dp

@ RBW 100 kHz

SWT 9.7 ms @ YBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

-48.32 dBm
693.880 MHz

M1[1]

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

1

=50 dBm ' ' ]

-60 dBm

-70 dBm

-80 dBm

Start 30.0 MHz

2001 pts Stop 1.0 GHz

J1

Measuring...

SRR | N 17.07.2015 %
Z

16:15:17

Date:17.JUL2015 16:15:16

Spectrum |

(=)

Ref Level 9.00 dBm

@ RBW 100 kHz

-60 dBm

j& Att 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -46.71 dBm
4.69610 GHz
0 dem T M1[1] -4.26 dBm
3 2.43630 GHz
-10 dBm
-20 dBm
-30 dBm
40 dBm
M2
q bbb bt sl
mww TR TP TEE el Sl !

-70 dBm

-80 dBm

CF 3.0 GHz

2001 pts Span 4.0 GH=z
—

J1

17.07.2015

BEREEEEED e 16:22:46

Measuring...

Date:17.JUL2015 162245
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Ref Level 10.00 dBm

40 dB

@ RBW 100 kHz

SWT 130 ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

0 dBm

M1[1]

16.24260 GHz

-41.60 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

M1

T T T o IO e e e e

-60 dBm

-70 dBm

-80 dBm

Start 5.0 GHz

2001 pts

Stop 18.0 GHz

J1

Date:17.JUL2015 161710

802.11g 2462

j& Att

Spectrum |

Measuring... 'lllllll' “

17.07.2015
16:17:10 7

(=)

Ref Level 10.00 dBm

40 dB

@ RBW 100 kHz

SWT 9.7 ms @ YBW 300 kHz Mode &uto Sweep

@ 1Pk Max

0 dBm

M1[1]

-48.89 dBm
817.000 MHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-50 dBm

Start 30.0 MHz

2001 pts

Stop 1.0 GHz
—

J1

Date:17.JUL2015 16:15230

Measuring... IIIIIIII' “

17.07.2015
16:15:30 2%
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Spectrum | In%: |
Ref Level 9.00 dBm @ RBW 100 kHz
j@ ALt 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -3.67 dBm

2.45630 GHz
0 dem it mM2[1] -45.68 dBm

4.51220 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm

12
A
_EE d%ﬁﬂ b i L el e .:‘4_:“.:1“4\_]_ sl Myl bl ot
-60 dBm
-70 dBm
-80 dBm
CF 3.0 GHz 2001 pts Span 4.0 GHz
] [ Measuring... 'lllllll' (e 2 17127220;2 Y

Date:17.JUL2015 162336

Spectrum | In%: |
Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40 dE SWT 130 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -42.13 dBm
17.62640 GHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
-60 dBm
=70 dBm
-20 dBm
Start 5.0 GHz 2001 pts Stop 18.0 GHz
—
] [ Measuring... .lllllll' “ 1?1271270}3 Vi

Date:17.JUL2015 161719
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Ref Level 10.00 dBm
j& Attt 40 dB

@ RBW 100 kHz

SWT 9.7 ms @ ¥YBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

0 dBm

M1[1] -47.54 dBm

758.350 MHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

M1

—SR dBm ]

-50 dBm

=70 dBm

-80 dBm

Start 30.0 MHz

2001 pts Stop 1.0 GHz

J1

17.07.2015

16:14:27 %

Measuring...

Date:17.JUL2015 161427

Spectrum |

(=)

Ref Level 9.00 dBm

& RBW 100 kHz

-50 dBm

L P RN T S

j@ ALt 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -46.27 dBm
4.43020 GHz
0 dem T E Mi[1] -4.88 dBm
A 2.40630 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm

M2

=70 dBm

-80 dBm

CF 3.0 GHz

2001 pts Span 4.0 GHz
—

J1

17.07.2015

Measuring... 16:24:20 7
24z 7

Date:17.JUL2015 162420
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(=)

Ref Level 10.00 dBm
j& Attt 40 dB

@ RBW 100 kHz

SWT 130 ms @ YBW 200 kHz Mode suto Sweep

@ 1Pk Max

0 dBm

M1[1] -42.27 dBm

15.51500 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

=70 dBm

-80 dBm

Start 5.0 GHz

2001 pts Stop 18.0 GHz

J1

17.07.2015

16:17:27 %

Measuring...

Date:17.JUL2015 161728

802.11n(HT20) 2442

Spectrum |

(=)

Ref Level 10.00 dBm
j& ALt 40 dB

@ RBW 100 kHz

SWT 9.7 ms @ YBW 300 kHz Mode 4uto Sweep

@ 1Pk Max

0 dBm

M1[1] -47.87 dBm

866.930 MHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

r1

-50 dBm

L Iy
e — .MWWWWWWW
| YR TV SV R (VR TN WT N Y AP ®

bt M

-50 dBm

=70 dBm

-80 dBm

Start 30.0 MHz

2001 pts Stop 1.0 GHz
—

J1

17.07.2015

Measuring... 16:14:39 2
114z %

Date:17.JUL2015 161439

Version: 3.0



Spectrum |

Ref Level 9.00 dBm @ RBW 100 kHz

D DEKRA

- Page 47 of 90 - 4322217.57

(=)

-50 dBm

N T Y Lo s L L e

j@ ALt 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -45.22 dBm
4.75600 GHz
0 dBm s M1[1] -4.12 dBm
] 2.43630 GHz
-10 dem
-20 dem
-30 dem
-40 dem e

AT

oL udﬂw
Jipdhtipnglat

=70 dBm

-80 dBm

CF 3.0 GHz

2001 pts

Span 4.0 GHz

J1

Date:17.JUL2015 162501

j& Att

Spectrum |

Ref Level 10.00 dBm @ RBW 100 kHz

Measuring... [ERCRREED g R y
125¢ %

(=)

40 B SWT 130 ms @ YBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

0 dBm

M1[1] -41.96 dBm
15.55400 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

WWWMWWWWW&WWWWWW

-60 dBm

-70 dBm

-50 dBm

Start 5.0 GHz

2001 pts

Stop 18.0 GHz

J1

Date:17.JUL2015 16:17#49

Measuring... EERERENE gk 17072005 y
117: %
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802.11n(HT20) 2462

Spectrum | In%: |

Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40dE SWT 9.7 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

M1[1] -48.75 dBm
961.950 MHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

—SH dBn“I
-50 dBm
-70 dBm
-80 dBm
Start 30.0 MHz 2001 pts Stop 1.0 GHz
] [ Measuring...  BRERENCED e 17;;2-3:‘113 y

Date:17.JUL2015 16:1449

Spectrum | I':%:[ |
Ref Level 9.00 dBm @ RBW 100 kHz
j& Att 40 dB SWT 40 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -3.65 dBm
2.46430 GHz
0 dém e mM2[1] -46.98 dBm
4.74800 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
M2
50 1 I "I‘l"' o .:I o FN;I_IWWMMM
-60 dBm
=70 dBm
-0 dBm
CF 3.0 GHz 2001 pts Span 4.0 GH=z
—
] [ Measuring... .Illllll. (9.3 171272250;: .

Date:17.JUL2015 162532
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Spectrum | In%: l
Ref Level 10.00 dBm @ RBW 100 kHz
@ Att 40 dE SWT 130 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -42.31 dBm
15.52800 GHz
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm L
S Nt L s Ml
-60 dBm
=70 dBm
-0 dBm
Start 5.0 GHz 2001 pts Stop 18.0 GHz
] [ Measuring... IIIIIIII' (e 2 171';71270;3 Y

Date:17.JUL2015 161758
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9 RADIATED EMISSION
9.1 Test equipment
. . Cal.
Iltem| Equipment Manufacturer Model No. Serial No. Last Cal. Interval
1 EMI Receiver R&S ESUS8 100316 2014/11/26 1 Year
p | Seectrum R&S FSV40 SN101012 | 2014/09/11 1 Year
analyzer
3 | Loop Antenna TESEQ HLA6120 20129 2014/11/26 1 Year
Trilog
4 Broadband Schwarzbeck VULB9163 9163-462 2014/11/26 1 Year
Antenna
Double
5 Ridged Horn R&S HF907 100276 2014/11/26 1 Year
Antenna
6 |Horn Antenna EMCO 3116 00060095 2014/11/26 1 Year
7 Pre-Amplifier R&S SCU-01 10049 2014/11/26 1 Year
8 | Pre-Amplifier AH. PAMO0-0118 360 2014/11/26 1 Year
9 Pre-Amplifier A.H. PAM-1840VH 562 2014/11/26 1 Year
10 RF Cable R&S RO1 10403 2014/11/26 1 Year
11 RF Cable R&S R02 10512 2014/11/26 1 Year
12 | Notch fiter | EM e'ggonics BRM50701 | S/N-037 | 2014/11/26 | 1 Year
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9.2 Block diagram of test setup

In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

vl l1s Antenna Elevation Varies From 1 to4 m

LLk
3.0m
Ir"=

[ Reference Pownt )

Turn Table
(Woaod)

AMP H Receiver — PC System

In 3m Anechoic Chamber lest Setup | magram for freqmency above 1(:H=

Semi-Anechoic 3m Chamber

Dj ANTENMNA ELEVATION VARIES TROM 1 TO 4 METLER

Im

-
-+

ABSOREER TIURN TABLE
I (FIBEE GLASS)

AMP H Spectrum Analyzer | H PC System

Note: For harmonic cmissions tost a apprapriate lugh pass filter was wnscrted wn the nput poct of AMILY
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9.3 Limits
9.3.1 FCC 15.205 restricted frequency band
MHz MHz MHz GHz
0.090 -0.110 16.42 - 16423 399.9-410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-2567 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-3825 1435 - 1626.5 9.0-92
420725 -4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 - 75.2 1660 - 1710 10.6-127
6.26775 - 6.26825 108 -121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 -8.294 1499 - 150.05 2310 - 2390 1535-162
8.362 - 8.366 156.52475 - 156.52525 2483.5-2500 17.7-214
8.37625 - 8.38675 156.7- 156.9 2690 - 2900 22.01-23.12
8.41425 -8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
1229 -12.293 167.72 -173.2 3332 -333 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 -3358 36.43 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 @)
9.3.2 FCC 15.209 limit
Frequency Distance Field Strength Limit
(MHz) (m) uV/m dB(uV)/m
30-88 3 100 40,0
88 — 216 3 150 43,5
216 — 960 3 200 46,0
960 — 1000 3 500 54,0
74,0 dB(uV)/m for Peak
Above 1000 3 54,0 dB(uV/m) for Average

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the
limits shown in 15.209, all the other emissions shall be at least 20 dB below the fundamental
emissions, or comply with 15.209 limits.

Note1: For 802.11g/n HT20 mode in modulation type, and based exploratory test, there is no
significant difference of 802.11b test result of the radiated emission below 1G. Compliance

test in continuous transmitting mode with 802.11b as the worst case was found. Hence, the test
(Harmonic and other spurious emissions below 1G) was performed 802.11b only.
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Note2: In order to protect the instrument, the notch filter (stop band from 2400MHz to 2500MHz)

is used in the test (Harmonic and other spurious emissions above 1G).

Note3: Pre-Scan has been conducted to determine the worst-case mode from Antenna 1 and
Antenna 2.Compliance test in continuous transmitting mode with Antenna 1 as the worst case

was found.
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9.4 Harmonic and other spurious emissions
Test result:
Below 1G
2412MHz
Horizontal:
@ REW LEZ0 xH=x
Att 10 4B ;B-.E..'-.!-"TF ;‘;9
o |
==
m i o il
] M
_'LEWWV\M"‘H. Jt‘w%h "
B "
Trace Frequency(MHz) Level (dBXV/m) Margin(dB)
QP 400.22 36.23 -9.77
QP 450.12 41.05 -4.95
QP 472.64 40.49 -5.51
QP 614.87 40.21 -5.79
QP 811.19 39.70 -6.3
QP 912.65 40.65 -5.35
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Vertical:
@ REW 1LZ0 xH=x
ATT 10 4B -E"-B-.E:-}'.'E" ;‘;
zzuv [og 100 MHz 1 GHz
==

20 m=. T cmE-
Trace Frequency(MHz) Level (dBHV/m) Margin(dB)
QP 328.25 32.23 -13.77
QP 350.34 37.05 -8.95
QP 430.34 41.73 -4.27
QP 514.86 36.21 -9.79
QP 531.14 38.70 -7.3
QP 970.76 44.35 -9.65
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2442MHz
Horizontal:
@ RBW 120 kHz
MT 1s
Att 10 dB PREAMP ON
iﬁ“v 70 100 MHz T or
1 PRI
MAXH
150 TDS
ggc-c T

30
VL oc

10

30 MHz 1 GHz

EDIT PEAK LIST (Final Measurement Results)

405.52 MHz
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Vertical:
@ RBW 120 kHz
MT 1s
Att 10 dB PREAMP ON
dBuv 70 100 MHz 1 GHz
/m
1 PR
IMAXH
150 TDS

]

DC

20 MHzZ7 1 GHz7

EDIT PEAK LIST (Final Measurement Results)

430.08 MHz
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2462MHz
Horizontal:
® RBW 120 kHz
MT 1s
Att 10 dB PREAMP ON
dBuv 70 100 MHz 1 GHz
/m
1 PRI
MAXH
150 TDS
Eoc—C 1 ,

wwd“
er ), &JMM 608

30 MHz 1 GHz

EDIT PEAK LIST (Final Measurement Results)

405.52 MHz
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Vertical:
® RBW 120 kHz
MT 1s
Att 10 dB PREAMP ON
dBuv 7o 100 MHz 1 GHz
/m
1 PRI
MAXH
150 TDS
£ESC-C T+

20

10

30 MHz 1 GHz

EDIT PEAK LIST (Final Measurement Results)

405.52 MHz
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Above 1G
802.11b 2412MHz
Horizontal:
Spectrum | I':%:[ I
Ref Level 100.00 dBpy @ RBW 1 MHz
Att 10 dB  SWT 68 ms @ YBW 3 MHz Mode &uto Sweep
TDF
@ 1Pk Max@24Av Max
Limit ¢heck PABS M3[1] 43.48 dBpv
a0 d Iurva fdcl5c 1-18G PK PAES 9.64800 GHz
Line fgc15c 1-18G AV PAES M1[1] 40.34 dBpVY
80 dev 4.82400 GHz

@culécu'}:lBG

60 dBpy

10 dBp
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result
M1 1 4.824 GHz 40.34 dBpy
M2 1 7.236 GHz 43.46 dBpy
I3 1 9.648 GHz 43.48 dBpv
[ ) T T R
Vertical:
Spectrum | In%: l
Ref Level 100,00 dBpv @ RBW 1 MHz
Att 10 de SWT 62 ms & ¥YBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Max@2av Max
Limit ¢heck PAES M3[1] 42.43 dBpvY
an db.ilr'r\ll'ﬂ fdclsc 1-18G PK PABS 9.64800 GHz
Line fgcl5c 1-18G AY PAES M1[1] 39.47 dBpv
80 dBpy 4.82400 GHz

cclSec 1-18G
PRl

60 dep

10 dBpy
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function Function Result |
M1 1 4.824 GHz 39.47 depv
M2 1 7.236 GHz 41,85 dBpv
M3 1 9.648 GHz 42.43 depv

[ J1

Measuring...

21.07.2015
19:24:51

[ PR N ] Yy
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Horizontal:
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Spectrum | IE%:[ I
Ref Level 100.00 dBpv @ RBW 1 MHz
Att 10de SWT 68ms @ YBW 3 MHz Mode Auto Sweep
TOF
® 1Pk Max@2 Av Max
Limit ¢heck PABS M3[1] 44.72 dBpVY
an db.iurtp fgclsc 1-18G PK PABS 9.76800 GHz
Line fgcloc 1-18G AY PABS M1[1] 40.29 dBpY
80 ey 4.88400 GHz

cclSc 1-18G
P

60 dep

20 dep
10 dBp
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function Function Result |
M1 1 4.884 GHz 40.29 dBpv
M2 1 7.326 GHz 44,17 dBpy
M3 1 9.768 GHz 44,72 dBpy
[ ] [ ] Measuring... 'lllllll' (e 2 211372280;? %
Vertical:
Spectrum | I':%:[ I
Ref Level 100.00 dBpy @ RBW 1 MHz
Att 10 dB  SWT 68 ms @ YBW 3 MHz Mode auto Sweep
TOF
@ 1Pk Max@2av Max
Limit ¢heck PARS M3[1] 43.40 dBpV¥
a0 d H\'P focls5c 1-18G PK PAES 9.76800 GHz
Line fgcl5c 1-18G AY PARS M1[1] 40.27 dBpY
4.88400 GH
80 dBu z

@culécu'}:lBG

60 dBpy

20 dBpy
10 dBp
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Trc | X-value ¥-value |  Function Function Result
M1 1 4.884 GHz 40.27 depv
M2 1 7.326 GHz 42.99 dBpv
M3 1 9.768 GHz 43.40 dBpv

J1

—
21.07.2015
19:29:05

Measuring...
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Horizontal:
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Spectrum | In%: l
Ref Level 100,00 dBpv @ RBW 1 MHz
Att 10 dB  SWT 62 ms @ YBW 3 MHz Mode auto Sweep
TDF
@ 1Pk Max@2av Max
Limit ¢heck PAES M3[1] 43.84 dBpvY
an dbiurva fdclsc 1-18G PK PABS 9.84800 GHz
Line fgcl5c 1-18G AV PABS M1[1] 39.99 dBpv
80 dBLv 4.92400 GHz

cclSe 1-18G PK

60 dep

20 depv
10 dBpy
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 1 4.924 GHz 39.99 dBpv
M2 1 7.386 GHz 43.06 dBpy
M3 1 9.848 GH= 43.84 dBpv
21.07.2015
[ ][ ] Measuring... IIIIIIII. (9.3 10:31:40 %
Vertical:
Spectrum | In%:[ I
Ref Level 100.00 dBpv @ RBW 1 MHz
Att 10 de SWT 62 ms & ¥YBW 2 MHz Mode Auto Sweep
TOF
® 1Pk Max@2 Av Max
Limit ¢heck PARS M3[1] 43.40 dBpY
binp fdcl5c 1-18G PK PABS 9.84800 GHz
90 dEpY
Line fgclsc 1-18G AY PAES M1[1] 39.71 dBpVv
4.92400 GH
80 dBLv z
oe15e 1-186G PK
60 depv
10 dBp
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Trc | X-value ¥-value |  Function Function Result |
M1 1 4,924 GHz 39.71 depv
M2 1 7.386 GHz 42,18 dBpv
M3 1 9.848 GHz 43.40 dBpv

[ J1

-—
21.07.2015

[ | PR 193221

Measuring...
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802.11g 2412MHz
Horizontal:
Spectrum | In%: l
Ref Level 100,00 dBpv @ RBW 1 MHz
Att 10 dB  SWT 62 ms @ YBW 3 MHz Mode auto Sweep
TDF
@ 1Pk Max@2av Max
Limit ¢heck PAES M3[1] 45.21 dBpY
an dbjLRP fdclsc 1-18G PK PABS 9.64800 GHz
Line fgcl5c 1-18G AV PABS M1[1] 40.97 dBpvy
80 dBLv 4.82400 GHz
E,:C_,]'EE, 1:1EIG PE
60 depy
cCl5c 1-180G AV 4
pirietetuitirgl T i
1
0 dByw
d ¥
20 depy
10 dBpw
CF 9.5 GH=z 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 1 4.824 GHz 40.97 dBpy
M2 1 7,236 GHz 44,27 dBpy
M3 1 0.648 GHz 45.21 dBpy
21.07.2015
[ ] [ ] Measuring... .Illllll. (9.3 10:26:36 %
Vertical:
Spectrum | In%:[ I
Ref Level 100.00 dBpv @ RBW 1 MHz
Att 10 dB SWT 62 ms & ¥YBW 2 MHz Mode Auto Sweep
TDF
@ 1Pk Max@2Zav Max
Limit ¢heck PABS M3[1] 44.23 dBpvY
o0 dh.iurlp fdcl5c 1-18G PK PAES 9.64800 GHz
Line fgcl15c 1-18G AV PAES M1[1] 39.65 dBpvY
4.82400 GH
80 depy z

to15e 1-18G PK

60 dBpy

10 dBpy
CF 9.5 GHz 10001 pts Span 17.0 GHz
mMarker
Type | Ref | Tre | ¥X-value | ¥-value |  Function | Function Result
M1 1 4.824 GHz 39.65 dBpv
Mz 1 7.236 GHz 42.76 dBpv
I3 1 9.648 GHz 44.23 dBpv
[ ] [ ] Measuring... .Illlllll Ayl ZIig;:ézﬁ':;; %
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802.11g 2442MHz
Horizontal:
Spectrum | In%: l
Ref Level 100.00 depy @ RBW 1 MHz
att 10d8  SWT 68 ms @ VBW 3 MHz Mode Auto Sweep
TDF
@ 1Pk Max@24Av Max
Limit ¢heck PABS mM3[1] 44.29 dBpv
an dbiurva fdclsc 1-18G PK PABS 9.76800 GHz
Line fgcl5c 1-18G AV PABS M1[1] 39.38 dBpv
80 dBLv 4.88400 GHz

cclSe 1-18G PK

60 dep

20 depy
10 dBpw
CF 9.5 GH=z 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1 1 4.884 GHz 39.38 depv
M2 1 7.326 GHz 43.05 dBpy
M3 1 0.768 GHz 44.29 dBpy
21.07.2015
[ ] [ ] Measuring... .Illlllll (9.3 10:20:30 %
Vertical:
Spectrum | IE%:[ I
Ref Level 100.00 depv @ RBW 1 MHz
Att 10 dB  SWT 68 ms @ VBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max@2Zav Max
Limit ¢heck PAES M3[1] 43.16 dBpvY
an dbjLR.P fgclsc 1-18G PK PAES 0.76800 GHz
Line fgcl15c 1-18G AV PAES M1[1] 41.39 dBpvY
4.88400 GH
80 depy z

oo15e 1-18G PK

60 dBpy

10 dBpy
CF 9.5 GHz 10001 pts Span 17.0 GHz
mMarker
Type | Ref | Trc | X-value | Y¥-value |  Function | Function Result
M1 1 4.884 GH=z 41.39 dBpv
M2 1 7.326 GHz 44,29 dBpv
M3 1 9.768 GHz 43.16 dBpY
[ ] [ ] Measuring... .Illllll. Ayl ZIig;:é%':;g %
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Horizontal:

Spectrum |
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Ref Level 100.00 dBpv
Att 10 de
TOF

@ RBW 1 MHz

SWT 68 ms @ YBW 3 MHz Mode auto Sweep

@ 1Pk Max@Zav Max

Limit ¢heck
irva fdcl15c 1-18(

PK

PASS
PABS

M3[1]

an dbu
Line fgclac 1-18(
20 depy

AY

PAES M1[1]

44.85 dBpY
9.84800 GHz
39.31 dBpY
4.92400 GHz

cclSc 1-18G
P

60 dep

o0150 1-18G &Y

I+l
0 B

1

20 dep

10 dBp

CF 9.5 GHz

10001 pts

Span 17.0 GHz

Marker
Type | Ref | Tre |

X-value |

¥-value | Function

Function Result |

M1 1
M2 1
M3 1

4.924 GHz
7.386 GHz
9.848 GHz

39.31 depv
41.69 dBpv
44,65 dppy

[ J1

] Measuring...

Vertical:

Spectrum |

21.07.2015

1932:40

(=)

Ref Level 100.00 dBpv
Att 10 dB
TOF

@ RBW 1 MHz

SWT 68 ms @ VBW 3 MHz Mode Auto Sweep

@ 1Pk Max@Zav Max

Limit ¢heck

an dbiurva fgclsc 1-18G PK
Line

PASS
PASS

M3[1]

fdcloc 1-18G AY

g0 dep

PAES M1[1]

43.85 dBpY
9.84800 GHz
41.17 dBpY
4.92400 GHz

gcull_incugjleG

50 depy

ccl3e 1-18G A

11
0 dBy

d Y

[TE ]

20 depy

10 dBp

CF 9.5 GHz

10001 pts

Span 17.0 GHz

Marker

Type | Ref | Trc |

X

-value Y-value

| Function

Function Result |

M1 1
M2 1
M3 1

4.924 GHz
7.386 GHz
9.848 GHz

41.17 depv
42.74 depv
43.85 depv

[ J1

] Measuring...

—
21.07.2015
19:33:00
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Horizontal:
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Spectrum | IE%:[ I
Ref Level 100.00 dBpv @ RBW 1 MHz
Att 10 dB  SWT 68 ms @ VBW 3 MHz Mode Auto Sweep
TOF
@ 1Pk Max@Zav Max
Limit ¢heck PAES M3[1] 44.18 dBpv
an db.iurtp fgclsc 1-18G PK PAES 9.64800 GHz
Line fgcl15c 1-18G AV PAES M1[1] 39.96 dBpY
4.82400 GH
a0 depy z

gcull_incugjleG

50 depy

10 dBp

CF 9.5 GHz

10001 pts

Span 17.0 GHz

Marker
Type | Ref | Trc |

¥-value

Y-value |

Function Function Result |

M1 1
M2 1
M3 1

4.824 GHz
7.236 GHz
9.648 GHz

39.96 depv
42.86 dBppv
44.18 depv

[ J1

Vertical:

Spectrum |

-—
21.07.2015

Measuring... 19:27:18

D e y

(=)

Ref Level 100.00 dBpy
Att 10 dB
TOF

@ RBW 1 MHz
SWT 62 ms @ VBW 3 MHz

Mode Auto Sweep

@ 1Pk Max@2av Max

Limit ¢heck
ne fdel5c 1-18(

PK

P&
PA

BS
BS

M3[1] 42.56 dBpY

9.64800 GHz

a0 dbl!
Line fgc15c 1-18(
80 dBpy

AY

PABS

M1[1] 40.58 dBpY

4.82400 GHz

@culécu'}:lBG

60 dBpy

10 dEpv
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Tre | X-value | ¥-value |  Function | Function Result
M1 1 4.824 GHz 40.58 dBpy
M2 1 7.236 GHz 42.94 dBpy
I3 1 9.648 GHz 42.56 dBpv
[ ] [ ] Measuring... .Illlllll Ayl ZIig;:éz;,'::: %
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Horizontal:

Spectrum |
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Ref Level 100.00 dBpv
Att 10 de
TOF

@ RBW 1 MHz
SWT 68 ms @ YBW 3 MHz

Mode Auto Sweep

@ 1Pk Max@Zav Max

Limit ¢heck

PASS

M3[1]

g0 dep

o0 db.iurtp fdcldc 1-18G PK PABS
Line fgcloc 1-18G AY PABS

M1[1]

44.42 dBpY
9.76800 GHz
38.78 dBpvY
4.88400 GHz

cc15c 1:186G PK

60 dep

o0150 1-18G &Y

0 dBpy

Mz

T3

20 dep

10 dBp

CF 9.5 GHz

10001 pts

Span 17.0 GHz

Marker
Type | Ref | Tre |

X-value |

Y-value

| Function

Function Result |

M1 1
M2 1
M3 1

4.884 GHz
7.326 GHz
9.768 GHz

38.78 depv
42,62 dppv
44.42 dppy

[ J1

] Measuring...

21.07.2015

19:30:30

Vertical:
Spectrum | In%:[ I
Ref Level 100.00 dBpv @ RBW 1 MHz
Att 10 dB  SWT 68 ms @ VYBW 3 MHz Mode Auto Sweep
TOF
® 1Pk Max@2 Av Max
Limit ¢heck PABS M3[1] 43.97 dBpV¥
an db.iur{lp fgclsc 1-18G PK PABS 9.76800 GHz
Line fgclsc 1-18G AY PABS M1[1] 40.45 dBpY
4.88400 GH
80 dBLv z
tel5e 1-18G PK
50 depy
cClSc 1-18G AW e
T 2
1
0 dBp '
¥
20 depy
10 dBp
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Trc | X-value ¥-value | Function Function Result
M1 1 4.884 GHz 40.45 dBpv
Mz 1 7.326 GHz 43,27 dbpy
M3 1 9.768 GHz 43.97 dbpy

[ J1

] Measuring...

21.07.2015
19:31:02 7
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Horizontal:

Spectrum |
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Att
TDF

Ref Level 100,00 dBpv
10 dBe

@ RBW 1 MHz
SWT 68 ms @ VBW 3 MHz

Mode Auto Sweep

@ 1Pk Max@2av Max

Limit ¢heck
irva fdcl15c 1-18(

PK

P&
P&

BS
BS

M3[1] 43.76 dBpY

9.84800 GHz

an dbu
Line fgc15c 1-18(
20 dBpy

AY

PAES

M1[1] 40.72 dBpV¥

4.92400 GHz

cclse 1-18G

60 dep

oo15e 1-186 AV

0 dBp,

[+

1

d

Oy

20 dep

10 dep

CF 9.5 GHz

10001 pts

Span 17.0 GHz

Marker
Type | Ref | Tre |

X-value

| ¥-value |

Function | Function Result |

M1
M2
M2

4.924 GHz
7.386 GHz
9.848 GHz

40.72 depY
44.36 dBpY
43.76 dBpY

[

Vertical:

Spectrum |

21.07.2015

19:33:42 %

(=)

Measuring...

Ref Level 100.00 dBpv
Att 10 de
TOF

@ RBW 1 MHz

SWT 68 ms @ VBW 3 MHz

Mode Auto Sweep

@ 1Pk Max@Zav Max

Limit ¢heck

PK

PA
P&

BS
BS

M3[1] 44.48 dBpY

0.84800 GHz

a0 dbiurva fdcl15c 1-18(
Line fgcl5c 1-18(

80 dep

AY

PASS

M1[1] 40.41 dBpY

4.92400 GHz

@culécu'}:lElG

60 dBpy

10 dBp
CF 9.5 GHz 10001 pts Span 17.0 GHz
Marker
Type | Ref | Trc | X-value ¥-value |  Function Function Result |
M1 1 4,924 GHz 40.41 dBpy
M2 1 7.386 GHz 42,55 dBpv
M3 1 9.848 GHz 44,48 dBpv

J1

-—
21.07.2015

Measuring... 19:34:20

D e y
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9.5 Radiated Emissions which fall in the restricted bands
802.11b
2412MHz
Spectrum | In%: l
Ref Level 91.00 dBpY @ RBW 1 MHz
& Att S5dB SWT 1ms @ VBW 3 MHz Mode auto Sweep
@ 1Pk Max@24v View
Timit Gheck PARS M1[1] 61.27 dBpvY
Line fdcl5c 1-18¢ PK PAES 2.387860 GHz
ap ghjRefoclsc 1-18¢ AV PABS mM2[2] 52.13 dBpY
2.387860 GHz
cc1Se 1-18G PK
AU Oy
M1
A
60 dBpv it
N N JAWhthkJHMm M'J‘Mz
, AT |I..|'|11Jm'“|m\|"Jr ! YM.\

g e i

20 dBpy
10 dBpy
0 depy
Start 2.31 GHz 691 pts Stop 2.39 GHz
E—
] [ Measuring... .Illllll. Ayl zaig;:éz‘:;g .
2462MHz
Spectrum | In%:[ I
Ref Level 90.00 dBpy @ RBW 1 MHz
& Att SdE SWT 1ms @ VBW 3 MHZz Mode Auto Sweep
@ 1Pk Max@2av View
Limit ¢heck PABS M1[1] 61.63 dBpV
Line fgcl5c 1-18¢ PK PABS 2.4862580 GHz
80 deimne-feeise 110844 PARS mM2[2] 52.70 dBpv
2.4849210 GHz

cclSc 1-18G PK
SuUupp

M1

I ai %WMW (\Muhuml 1B JlWMhMWMWUHMIM L
cclSc 1-15G AV Ll
SR A G IV Y TR DY) ERTORRC AETLSTTL IRTO

40 dep

30 dep

20 dep

10 dBp

0 dBpy

Start 2.4835 GHz 691 pts Stop 2.5 GHz
A 23.07.201%
][ Measuring... .Illlllll Ayl 16:41:02 %
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Spectrum |
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(=)

Ref Level 91.00 dBpy

@ RBW 1 MHz

j& Att S5dB BWT 1ms @ VBW 3 MHz Mode Auto Sweep
® 1Pk Max@24v View
Limit ¢heck PAES M2[2]
Line fgc15c 1-18G¢ PK PABS
a0 db”\'ﬁ fdclsc 1-18G AY PABS M1[1]

52.97 dBpvy
2.388090 GHz
63.52 dBpvy
2.389360 GHz

ccl5e 1-18G PK

SU appv
11
60 dBpy W‘ﬂ*’d
IU"I\)‘”I WW M2
V‘thﬂfy ' |l .‘—’ln%

MWL M

20 depy

10 dBp

0 dBpy

Start 2.31 GHz

691 pts

Stop 2.39 GHz
—

J1

2462MHz

Spectrum |

Measuring...

N b y.

(=)

Ref Level 90.00 dBpY

@ RBW

1 MHz

20 dBi,nE—FT153 3-184

j& ALt SdB SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max@Zav View
Limit ¢heck PAES mMi[1] 61.42 dBpY
Line fgclsc 1-18G PK PABS 2.4857090 GHz
- - M2[2] 52.83 dBpv

2.4854940 GHz

PE

A

sl nMMWM»&M Py

fFec1Sc 1-18G 84 ), |

40 dBpy

AT LS NI ER N

30 dep

20 dep

10 dBp

0 depw

Start 2.4835 GHz

691 pts

Stop 2.5 GHz

J1

Measuring...

[ RERRRAN ™ Senezs
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802.11n(HT20)
2412MHz
Spectrum | In%: l
Ref Level 91.00 dBpY @ RBW 1 MHz
& Att S5dB SWT 1ms @ VBW 3 MHz Mode auto Sweep
@ 1Pk Max@Zav View
Cimit gheck FA M1[1] 61.85 dBpY
Line fgcl15c 1-18¢ PK PAES 2.389020 GHz
a0 dh”\'ﬁ focisc 1-180G AY PAES M2[2] 50.33 dBpv
2.389360 GHz

cclSe 1-18G PR
10U OBy

I
60 depy e

a1 lFIWMI‘\UAhl)J w

ey i ] JI.LMVIW

WWWWWU i 4 ) AmmﬁWW
Wl

-

=
L

MW%MWWMWWWW
20 dBpy
10 dBpv
0 dBpy
Start 2.31 GHz 691 pts Stop 2.39 GHz
—
] [ Measuring... .Illllll. (9.3 231273220;3 .
2462MHz
Spectrum | In%: l
Ref Level 90.00 dBpY @ RBW 1 MHz
& Att S5dB SWT 1ms @ VBW 3 MHz Mode auto Sweep
@ 1Pk Max@Zav View
Limit ¢heck PABS M2[2] 52.52 dBpv
Line fgclsc 1-18G PK PABS 2.4870220 GHz
20 deinefestse1-1B4-AY PARS M1[1] 60.37 dBpY
2.4864970 GHz

ccl5c 1-18G FPK
FuUuBp

1
AT S \
BRERT

B %”WWWWMMWWVW&MM At b Ay

Eclac 1-18G AV L
40 dBpv MMHMM
30 dBpv
20 dBpv
10 dBpv
0 dBpv
Start 2.4835 GHz 691 pts Stop 2.5 GHz
] [ Measuring...  JREREEECD g6 23.07.2003 y
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10 POWER LINE CONDUCTED EMISSIONS
10.1 Test equipment
Iltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal
Interval
1 | EMI Receiver R&S ESUS8 100316 2014/11/26 1 Year
2 LISN 1 R&S ENV216 101109 2014/11/26 1 Year
3 LISN 1 R&S ESH2-Z5 100309 2014/11/26 1 Year
4 | Pulse Limiter R&S ESH3-Z22 101242 2014/11/26 1 Year
10.2 Block diagram of test setup
— EUT —| Peripheral
PC System |
80cm A
=80cm
PR 80
50{) Impedance o
Receiver LISNI1 LISN2 Er v
10.3 Limits

Frequency [MHZz] Limit - QP [dB(uV)]

Limit - AV [dB(nV)]

0,15 - 0,50 66 to 56 * 56 to 46 *
0,50 - 5 56 46
5 - 30 60 50

Note 1: * Limits decreasing linearly with the logarithm of the frequency

Note 2: The lower limit shall apply at the transition frequencies.

Note 3: Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture). Compliance test in continuous transmitting mode with 802.11b

(rate 11 Mbps) as the worst case was found.
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104 Test results
Live:
@ REW 2 kHx
ATT 10 4B ATOTO -E"-E-U.E:-.}'.'E" ;;‘ .
pansc |
2 A

MAMH

£
=

%'L”MW«MVM#W%MM
Trace Frequency(MHz) Level (dBHV/m) Margin(dB)
QP 0.163 38.43 -27.20
QP 0.246 32.42 -30.84
QP 0.525 18.55 -37.45
QP 1.456 15.25 -40.75
QP 1.601 16.45 -39.55
QP 19.624 27.56 -32.44

No other significant emissions were measured at the frequency range of interest employing
both the QP and AV detectors.
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REW

MT

EREAMP

“H=z

0 ma

[ ]
.

4322217.57

ABRV

=
2 R

MAMH

_|_
e || Fakiny
wq L T T = e i Ny
A !
RV PAREEIR| IR T SN
Trace Frequency(MHz) Level (dBXV/m) Margin(dB)
QP 0.171 38.56 -26.84
QP 0.242 35.42 -27.95
QP 0.502 22.45 -33.55
QP 0.701 19.32 -36.68
QP 1.741 21.95 -34.05
QP 18.544 25.16 -34.84

No other significant emissions were measured at the frequency range of interest employing

both the QP and AV detectors.
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11 ANTENNA REQUIREMENT

11.1 Limits
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For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall
be designed to ensure that no antenna other than that funished by the responsible party shall

be used with the device.

And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of directional gain
greater than 6 dBi are used, the power shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

11.2 Test results

The antenna is an integral and no consideration of replacement.

Antenna Assembly

Type Internal, assembly antenna
_ Mains (one) Max. 3,75 dBi
Gain
Mains (two) Max. 3,75 dBi
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12 TEST SETUP AND ARRANGEMENT

The photograph shows the tested device.

Figure 2 Conducted measurement Test setup
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Figure 3 Conducted Emission test setup
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T
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Figure 4 Radiated emission test setup (below 1 GHz)
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Figure 5 Radiated emission test setup (above 1 GHz)
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13 PHOTOS OF EUT

Internal Photos:
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Wi-Fi module
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Wi-Fi module
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Bluetooth module
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Wi-Fi antenna
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