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Summary of Tests

Home Gateway-Model: EchoLife HG520

FCC ID: QISHG520C1

Test Reference Results
Minimum 6dB Bandwidth test 15.247(a)(2) Pass
Maximum Output Power test 15.247(b) Pass
Radiated Spurious Emission test 15.205, 15.209 Pass
Power Spectrum Density test 15.247(e) Pass
Emission on the Band Edge test 15.247(d) Pass
AC Power Line Conducted Emission test 15.207 Pass
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1. General information

1.1 Identification of the EUT

Applicant

Product

Model No.

FCC ID.

Frequency Range

Channel Number
Fregquency of Each Channel

Type of Modulation
Rated Power

Power Cord
Sample Received
Test Date(s)
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: Huawei Technologies Co., Ltd
: Home Gateway

: EchoLife HG520

: QISHG520C1

: 2400MHz~2483.5MHz

: 13 channels
1 2412MHz, 2417MHz, 2422MHz, 2427MHz,

2432MHz, 2437TMHz, 2442MHz, 2447MHz,
2452MHz, 2457MHz, 2462MHz

: DSSS, OFDM
: 1. 120Vac 60Hz with adapter (Model: AM-121200A)

2.120Vac, 60Hz with adapter (Model: TEAC-48-121200U)

:N/A
- Apr. 28, 2006
: Jun. 6, 2006 ~ Jun. 9, 2006

A FCC DoC report has been generated for the client.

1.2 Additional infor mation about the EUT

The EUT is aHome Gateway, and was defined as information technology equipment.

According to the hardware aspect, we verified the models listed as below are series model to

EchoLife HG520 (EUT), the difference please refer to the following table:

Model Number

Difference

EchoLife HG520

Ethernet 4ports with USB

EchoLife HG520e

Ethernet 4ports without USB

SmartAX MT880W

Ethernet 1port with USB

For more detail features, please refer to User's manual as file name “ Installation guide.pdf”
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1.3 Antenna description

Main Antenna

The EUT uses a permanently connected antenna.

AntennaGain:  2dBi max
AntennaType: Dipole antenna
Connector Type: MHF

Replace Antenna

The EUT uses a permanently connected antenna.

AntennaGain:  2dBi max
AntennaType:  Dipole antenna
Connector Type: MHF

Secondary Antenna

The EUT uses a permanently connected antenna.

AntennaGain:  0dBi max
AntennaType: PCB printed antenna
Connector Type: N/A

1.4 Peripherals equipment

Peripherals | Manufacturer| Product No. Serial No. FCCID
PC HP DTPC-16 SG20400794 FCC DoC
Approved

Notebook PC | DELL PPOSL  |CN-5G5152-48643-498-6810| o= D¢
Approved

Notebook PC | IBM 2887 99XML 12 FCC DoC
Approved

Modem | Dyndlink | V1456VQE 00v230A00051494 | F-<PoC
Approved

CO Router D-Link DAS-3224 N/A FCC DoC
Approved

PRINTER HP DeskJet 850 SG5CQ170C0 FCC DoC
Approved
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2. Test specifications
2.1 Test standard

The EUT was performed according to the procedures in FCC Part 15 Subpart C Section §

15205 815.207 §15.209 §15.247 and ANSI C63.4/2003.

The test of radiated measurements according to FCC Part15 Section 15.33(a) had been
conducted and the field strength of this frequency band were all meet limit requirement, thus
we evaluate the EUT pass the specified test.

2.2 Operation mode

The EUT operated under Tx mode during all the tests.

Verifying two adapters (models: AM-121200A and TEAC-48-121200U). The worst conducted
emission was found in TEAC-48-121200U.

2.3 Test equipment

Equipment Brand Frequency range | Maodel No. I ntelr\'iglf ID| N eS;tCéal '
EMI Test Receiver | Rohde & Schwarz | 9kHz~2.75GHz ESCS 30 EC303 04/16/2007
EMI Test Receiver | Rohde & Schwarz | 20Hz~26.5GHz ESMI EC317 08/07/2006
Spectrum Analyzer | Rohde & Schwarz 9kHz~30GHz FSP 30 EC353 07/24/2006
Spectrum Analyzer | Rohde & Schwarz 20Hz~40GHz FSEK 30 EC365 | 11/01/2006
Horn Antenna SCHWARZBECK 1GHz~18GHz |BBHA 9120D| EC371 12/22/2007
Horn Antenna SCHWARZBECK | 14GHz~40GHz BBHA 9170 EC351 07/08/2007
Bilog Antenna SCHWARZBECK 25MHz~2GHz VULB 9168 EC347 12/23/2007
Pre-Amplifier MITEQ 100MHz~26.5GHz 919981 EC373 02/11/2007
PO\\//VV;:/Ib:tnecrl lpgnksor Anritsu 100MHz~18GHz I\I\AAIAZZAA%?Q/ EC396 11/10/2006
Controller HDGmbH N/A CM 100 EP346 N/A
Antenna Tower HDGmbH N/A MA 240 EP347 N/A
LISN Rohde & Schwarz 9KHz~30MHz ESH3-Z5 EC344 | 01/13/2007

Note: 1. The above equipments are within the valid calibration period.
2. The test antennas (receiving antenna) are calibration per 3 years.
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3. Minimum 6dB Bandwidth test

3.1 Operating environment

Temperature:
Relative Humidity:

Atmospheric Pressure:

24
53 %
1023 hPa

3.2 Test setup & procedure
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The minimum 6dB bandwidth per FCC §15.247(a)(2) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at 100kHz, the video bandwidth set at
100kHz, and the SPAN>>RBW. The test was performed at 3 channels (lowest, middle and
highest channel). The minimum 6-dB modulation bandwidth isin the following Table.

3.3 Measured data of Minimum 6dB Bandwidth test results

802.11b(DSSS M odulation) operating mode

Channel Frequency (MHz) | Bandwidth (MH2) Limit

1 (lowest) 2412 11.60 500kHz

6 (middle) 2437 11.60 500kHz

11 (highest) 2462 13.12 500kHz

802.11g(OFDM M odulation) operating mode

Channel Frequency (MHz) | Bandwidth (MHz) Limit

1 (lowest) 2412 16.52 500kHz

6 (middle) 2437 16.56 500kHz

11 (highest) 2462 16.52 500kHz

Please see the plot below.
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Test Mode: 802.11b(DSSS M odulation) oper ating mode

Max,Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
@ 20 dBm 0.22 dB VBW 100 kHz
2 dBm 11.60000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset vo 7173 _2[.28 dBm "
2.40688000 GHz
10 1 2 TTT] O[22 B
1|1.60000p00 MHz
0 2 4 J\vWM PN N g 1711 2 3. 79 dBm
—b1 -2.1206 d s \/ ™ AL TT40B897 bHzZ
/ ¥

A )
/ \

-40

-50

-B60

-70

-80

Center 2.412 GHz 2 MHz~ Span 20 MHz

Title: 6dB Bandwidth
Comment A: Channel 01 at 802.11b mode
Date: 06.JUN.2006 17:20:11
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Max, Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
20 dBm 0.08 dB VBW 100 kHz
2 dBm 11.60000000 MHz SWT 5 ms Unit dBm
20
22 dB| Offset Y2 [[T1] -2.57 dB| g
2.43188p00 GHz
10 2 TTT] [ 05 B
1 |1.60000p00 MHz
0 2 4 J\WN’\;JM NN Ny L1711 2 391 dBm
[ 01 -2 l489 4 /"‘”\"’ \/ \'\“\ e ——
-10 ) N \W\
-20
30/
_40
-50
-60
70
-80

Center 2.437 GHz 2 MHz/

Title: 6dB Bandwidth
Comment A: Channel 06 at 802.11b mode
Date: 06.JUN.2006 17:31:24

Span 20 MHz
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 0.10 dB VBW 100 kHz
2 dBm 13.12000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset vo|rT1] -2(.90 dB| g
2.45540000 GHz
10 2 TTT] O T0 B
1
1|3.12000p00 MHz
0 5 A Amﬁrvﬂk/vﬂwfvx [N fn 1711 o 3130 dBnm
L D1 2'iiiﬂg©m /ﬁ”b/ [/ Vw\ &*ii&{fag S
-10 \ J \\
-20
BD/ \
-40
-50
-60
-70
-80
Center 2.4B2 GHz 2 MHz~ Span 20 MHz
Title: 6dB Bandwidth

Comment A: Channel 11 at 802.11b mode
Date: 06.JUN.2006 17:27:40
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Test Mode: 802.11g(OFDM M odulation) operating mode
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz  RF Att 10 dB
20 dBm ~0.26 dB VBW 100 kHz
2 dBm 16.52000000 MHz SWT 5 ms Unit dBm
20
22 dB| Offset Yo [[T1] -7.78 dBm
2.40372P00 GHz
10 2 ITT] .75 B
5. 52000p00 MHz
. 1 vi|[11] ~1| 60 dBn
N\wwwww%/wu\mw e S o e s
L D1 —5?6 dBm ﬁ
~10

L

s

-30

40

-50

-60

-70

-80

Center 2.412 GHz 2 MHz/

Title: 6dB Bandwidth
Comment A: Channel 01 at 802.11g mode
Date: 06.JUN.2006 17:35:05

Span 20 MHz



Nlde=d ETL SEMKO

FCCID. : QISHG520C1 Report No.: EME-060530
Page 13 of 46

Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm -0.09 dB VBW 100 kHz
2 dBm 16.56000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset vo|rT1] -8.01 dB| g
2.42868000 GHz
10 2 TTT] —O[. 09 dB
1|6 . 56000000 MHz
0 1 Vi |T111 -11.67 dBm
301 GHz
5 MmﬂUnww&prMA/wMAJUJ\MW&MAW quN4RAf*VUmwhAukmAAﬁ&AWG&EQ@
L D1 -¥.675 dBm T
-10 W
S Y
-30
-40
-50
-60
-70
-80
Center 2.437 GHz 2 MHz~ Span 20 MHz
Title: 6dB Bandwidth

Comment A: Channel 0B at 802.11g mode
Date: 06.JUN.2006 17:39:46
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Max/Ref Lvl Delta 2 [T1] RBW 100 kHz RF Att 10 dB
20 dBm 1.17 dB VBW 100 kHz
2 dBm 16.52000000 MHz SWT 5 ms Unit dBm
20
22 dB|Offset Yo lIT1] -8|. 76 dB| g
2.45368000 GHz
10 2 TTT] [ T7 B
1|6 .52000p00 MHz
0 1 V1|IT11 -1].99 dBm
N\/VWAI\/UMMW\«AU’\W MM%MWWMWM GHz
= 7%?988 dBm N x
-30
-40
-50
-60
-70
-80
Center 2.4B2 GHz 2 MHz~ Span 20 MHz
Title: 6dB Bandwidth

Comment A: Channel 11 at 802.11g mode
Date: 06.JUN.2006 17:42:45
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4. Maximum Output Power test
4.1 Operating environment
Temperature: 25

Relative Humidity: 5 %
Atmospheric Pressure:. 1023  hPa

4.2 Test setup & procedure

ETL SEMKO
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The power output per FCC §15.247(b) was measured on the EUT using a 50 ohm SMA cable
connected to peak power meter via power sensor. Power was read directly and cable loss
correction (2dB) was added to the reading to obtain power at the EUT antenna terminals. The
test was performed at 3 channels (lowest, middle and highest channel).

4.3 Measured data of Maximum Output Power test results
802.11b(DSSS M odulation) operating mode

_ Conducted Peak Output o
Cramel | | @ | ey o (@B
(dBm) (mW)
1 (lowest) 2412 16.50 18.50 70.79 30
6 (middle) 2437 16.44 18.44 69.82 30
11 (highest) 2462 16.25 18.25 66.83 30
802.11g(OFDM M odulation) operating mode
. Conducted Peak Output o
came |\ | @ | e o (@B
(dBm) (mw)
1 (lowest) 2412 17.77 19.77 94.84 30
6 (middle) 2437 2 17.75 19.75 94.41 30
11 (highest) 2462 17.61 19.61 91.41 30

Remark:

Conducted Peak Output Power = Reading + C.L.
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5. Radiated Emission test

5.1 Operating environment

Temperature: 25
Relative Humidity: 55 %
Atmospheric Pressure: 1023  hPa

5.2 Test setup & procedure

ETL SEMKO
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The Diagram below shows the test setup, which is utilized to make these measurements.

A Antenna
Tower
1.0-4.0m
}4 q Receiver
3m Antenna
EUT & I+
Peripherals
0.8m
Ground Plane
[
O
Peripherals X
[ \ ]

]

-

RF Test
Receiver

Radiated emissions were invested cover the frequency range from 30MHz to 1000MHz using
a receiver RBW of 120kHz record QP reading, and the frequency over 1GHz using a
spectrum analyzer RBW of 1IMHz and 10Hz VBW record Average reading. (15.209
paragraph), the Peak reading (IMHz RBW/VBW) recorded aso on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and the whole system. During the test, al cables
were arranged to produce worst-case emissions. The signal is maximized through rotation.
The height of antenna and polarization is changing constantly for exploring for maximum
signal level. The height of antenna can be up to 4 meters and down to 1 meter.
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The measurement for radiated emission will be done at the distance of three meters unless the
signal level istoo low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3 meter reading using inverse scaling with distance.

The EUT configuration please refer to the * Spurious set-up photo.pdf”.

5.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a).

Frequency Limits
(MH2) (dBuy V/m@3m)
30-88 40
88-216 435
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Uncertainty was calculated in accordance with NAMAS NIS 81.
Expanded uncertainty (k=2) of radiated emission measurement is 4.98 dB.
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5.4 Radiated spurious emission test data

Theradiated spurious emissions at
Frequency(MHZz)
49.40000

Nlde=d ETL SEMKO

Margin

-3.66
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of 46

are less than uncertainty. Thisiswithin the stated measurement uncertainty, this may
affect compliance determined in other test arrangements.

5.4.1 Measurement results. frequencies equal to or lessthan 1 GHz

The test was performed on EUT under 802.11b/g continuously transmitting mode. Channel 1,

6, 11 were verified. The worst case occurred at 802.11b Tx channel 1.

EUT : EchoLife HG520
Worst Case : 802.11b Tx at channel 1
Antenna Freq. |Receiver| Corr. |Reading|Corrected| Limit |Margin|Antenna _'rl':glr;
Polariz. Factor Level @3m high angle
(V/H) (MHz) |Detector| (dB/m) | (dBuV) |(dBuV/m){(dBuv/m)| (dB) (cm) | (degree)
\Y 49.40000 QP 12.84 | 2350 | 36.34 40.00 | -3.66 150 79
\Y 105.66000| QP 7.64 2528 | 32.92 4350 |-1058| 150 255
\Y 288.02000| QP 13.70 | 19.82 | 3352 46.00 |-1249| 150 146
\Y 373.38000| QP 15.06 | 22.74 | 37.80 46.00 | -8.20 150 157
\Y 499.48000| QP 18.43 | 16.10 | 34.53 46.00 | -11.48 | 150 254
\Y 623.64000| QP 20.75 | 15.88 | 36.63 46.00 | -9.37 150 211
H 125.00000| QP 11.62 | 2290 | 3452 4350 | -8.99 | -8.99 254
H 373.38000| QP 1548 | 24.08 | 39.56 46.00 | -6.45 | -6.45 123
H 398.60000| QP 16.74 | 20.38 | 37.12 46.00 | -8.88 | -8.88 98
H 627.52000| QP 2155 | 1853 | 40.08 46.00 | -5.93 | -5.93 56
H 670.20000| QP 2152 | 1749 | 39.01 46.00 | -7.00 | -7.00 188
H 862.26000| QP 2412 | 1552 | 39.64 46.00 | -6.36 | -6.36 210
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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5.4.2 M easurement results: frequency above 1GHz
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EUT : EchoLife HG520

Test Condition : 802.11b Tx at channel 1

Frequency |Spectrum| Antenna| Preamp. |Correction| Reading |Corrected| Limit [Margin| Ant. [Turn Table

Anayzer| Polariz. | Gain Factor Leve @3m high angle
(MHz) |Detector| (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) | (cm) | (degree)
43800.00 PK \% 36.07 37.77 53.31 55.01 74 -18.99| 150 146
43800.00 AV \% 36.07 37.77 51.58 53.28 54 -0.72 150 157
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. Harmonics spurious emission test results which are far under the limit are not

shown on the above table.

Noise floor level is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz; 28dBuV
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EUT : EchoLife HG520

Test Condition : 802.11b Tx at channel 6

Freguency |Spectrum| Antenna| Preamp. |Correction Reading |Corrected| Limit [Margin| Ant. [Turn Tablg

Analyzer| Polariz. | Gain Factor Level @3m high angle
(MHz) |Detector| (H/V) (dB) | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) | (cm) | (degree)
4860.00 PK \Y 36.07 | 37.77 5224 | 53.94 74 -20.06| 150 146
4860.00 AV \Y 36.07 | 37.77 50.26 | 51.96 54 -2.04 | 150 157
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. Harmonics spurious emission test results which are far under the limit are not
shown on the above table.

Noise floor levdl is:

For PK:

1GHz-3GHz: 20dBuV
3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV.

1GHz-3GHz: 10dBuV
3GHz-14GHz: 16dBuV
14GHz-26.5GHz: 28dBuV
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EUT : EchoLife HG520

Test Condition : 802.11b Tx at channel 11

Freguency |Spectrum| Antenna| Preamp. |Correction Reading |Corrected| Limit [Margin| Ant. [Turn Tablg

Analyzer| Polariz. | Gain Factor Level @3m high angle
(MHz) |Detector| (H/V) (dB) | (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) | (cm) | (degree)
4920.00 PK \Y 36.07 | 37.77 | 4961 | 5131 74 -22.69| 150 146
4920.00 AV \Y 36.07 | 37.77 | 46.95 | 48.65 54 -535| 150 157
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. Harmonics spurious emission test results which are far under the limit are not

shown on the above table.

Noise floor levdl is:

For PK:

1GHz-3GHz: 20dBuV

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuv
14GHz-26.5GHz: 28dBuVv
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EUT : EchoLife HG520

Test Condition : 802.11g Tx at channel 1

Frequency |Spectrum| Antenna| Preamp. |Correction| Reading |Corrected| Limit [Margin| Ant. [Turn Table

Anayzer| Polariz. | Gain Factor Leve @3m high angle
(MHz) |Detector| (H/V) (dB) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) | (cm) | (degree)
4800.00 PK \Y 36.07 | 37.77 | 50.64 | 52.34 74 |-21.66| 150 98
4800.00 AV \Y 36.07 | 37.77 384 40.1 54 -139 | 150 56
7230.00 PK \Y 36.18 | 4397 | 5254 | 60.33 74 |-13.67| 150 188
7230.00 AV \Y 36.18 | 4397 | 39.46 | 47.25 54 -6.75 | 150 210
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. Harmonics spurious emission test results which are far under the limit are not

shown on the above table.

Noise floor level is:

For

1GHz-3GHz: 20dBuV

PK:

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz; 28dBuV
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EUT : EchoLife HG520

Test Condition : 802.11g Tx at channel 6

Freguency |Spectrum| Antenna| Preamp. |Correction| Reading | Corrected |  Limit  [Margin| Ant. [Turn Tablg

Analyzer| Polariz. | Gain Factor Level @3m high| angle
(MHz) |Detector| (H/V) | (dB) | (dB/m) | (dBuV) |(dBuV/m) | (dBuV/m) | (dB) |(cm) | (degree)
4860.00 PK \Y 36.07 | 37.77 51.3 53 74 -21 | 150 98
4860.00 AV \Y 36.07 | 37.77 | 37.38 39.08 54 -14.92| 150 56
4860.00 PK \Y 36.18 | 4397 | 54.74 62.53 74 -11.47| 150 188
4860.00 AV \Y 36.18 | 4397 | 40.38 48.17 54 -5.83 | 150 210
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. Harmonics spurious emission test results which are far under the limit are not

shown on the above table.

Noise floor levd is:

For

1GHz-3GHz: 20dBuV

PK:

3GHz-14GHz: 27dBuV
14GHz-26.5GHz: 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuV
14GHz-26.5GHz; 28dBuV
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EUT : EchoLife HG520

Test Condition : 802.11g Tx at channel 11

Freguency |Spectrum| Antenna| Preamp. |Correction Reading |Corrected| Limit [Margin| Ant. [Turn Tablg

Analyzer| Polariz. | Gain Factor Level @3m high angle
(MHz) |Detector| (H/V) | (dB) | (dB/m) | (dBuV) (dBuV/m)/(dBuV/m)| (dB) | (cm) | (degree)
4920.00 PK \Y 36.07 | 37.77 | 4961 | 5131 74 -22.69| 150 98
4920.00 AV \Y 36.07 | 37.77 | 46.95 | 48.65 54 -535| 150 56
4920.00 PK \Y 36.07 | 37.77 | 49.05 | 50.75 74 -23.25| 150 188
4920.00 AV \Y 36.07 | 37.77 | 3578 | 37.48 54 -16.52| 150 210
7380.00 PK \Y 36.18 | 4397 | 52.87 | 60.66 74 -13.34| 150 98
7380.00 AV Vv 36.18 | 4397 | 3896 | 46.75 54 -7.25 | 150 56
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. Harmonics spurious emission test results which are far under the limit are not

shown on the above table.

Noise floor levdl is:

For

1GHz-3GHz: 20dBuV

PK:

3GHz-14GHz: 27dBuV
14GHz-26.5GHz; 39dBuV

For AV:

1GHz-3GHz: 10dBuV

3GHz-14GHz: 16dBuvV
14GHz-26.5GHz; 28dBuV
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6.1 Oper ating environment

Temperature: 24
Relative Humidity: 55 %
Atmospheric Pressure 1023  hPa

6.2 Test setup & procedure

The power spectrum density per FCC §15.247(e) was measured from the antenna port of the
EUT using a 50ohm spectrum analyzer with the resolution bandwidth set at 3kHz, the video
bandwidth set at 10kHz, a span of 300kHz, and the sweep time set at 100 seconds. Power
Density was read directly correction was added to the reading to obtain power at the EUT
antennaterminals. The test was performed at 3 channels (lowest, middle and highest channel).
The Power Spectral Density measured result isin the following table.

6.3 Measured data of Power Spectrum Density test results

Test Mode: 802.11b (DSSS M odulation) oper ating mode

crawa_| P P e |
1 (lowest) 2412 -14.29
6 (middle) 2437 1453
11 (highest) 2462 -14.74

Test Mode: 802.11g (OFDM M odulation) operating mode

cravs || T [ S ]
1 (lowest) 2412 -17.53
6 (middle) 2437 -17.32
11 (highest) 2462 117.96

Please see the plot below.
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Test Mode: 802.11b (DSSS M odulation) oper ating mode

Max,/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
<%%> 13 dBm -14.29 dBm VBW 10 kHz
2 dBm 2.41136363 GHz SWT 100 s Unit dBm
18 22 dRi(ffeet AR —-4—28—cBm
FD1 8 dBm . A
2.41136363 GHz
0
-10 T
AMMMARAANAAAAAAARAAARAA AR AR A AR
AT A AT TR TR AR AR AR AT
-30
-40
-50
-60
-70
-80
-87
Center 2.411458818 GHz 30 kHz~, Span 300 kHz
Title: Power Spectrum Density

Comment A: Channel 01 at 802.11b mode
Date: 06.JUN.2006 17:20:30
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -14.53 dBm VB 10 kHz
2 dBm 2.43B636242 GHz SWT 100 s Unit dBm
13
1ol il floel SENAREE — 4538
D1 8 dBm : A
2.43636R42 GHz

A AAA\AAA@AAﬂAAA

AN

AAANAAAA

A AN

VYWV VU VIV VYU VU

-30

UV

VUV

VU

-40

-50

-B60

-70

-80

-87

Center 2.436458818 GHz 30 kHz/

Title: Power Spectrum Density
Comment A: Channel 0B at 802.11b mode
Date: U6.JUN.2006 17:31:42

Span

300 kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -14.74 dBm VBW 10 kHz
2 dBm 2.46132275 BGHz SWT 100 s Unit dBm
13
10j—=22dBl Of faet . —
D1 8 dBm - A
2.46132R75 GHz

AAAAAAAARAAARAAAAAA

AN

AAAAAAN

AAAN

RTRYATAAY 'RV RVAVATR/RVATY

-30

IR

VUVYVVTY

VUV

-40

-50

-B60

-70

-80

-87

Center 2.461458818 GHz 30 kHz/

Title: Power Spectrum Density
Comment A: Channel 11 at 802.11b mode
Date: 06.JUN.2006 17:28:03

Span

300 kHz
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Test Mode: 802.11g (OFDM Modulation) operating mode

Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -17.53 dBm VBW 10 kHz
2 dBm 2.40728327 GHz SWT 100 s Unit dBm
13
1ol22_dRl nffset LZRELIR —
D1 8 dBm : A

2.40728[327 GHz

_20k~apar A /v\/\f\f\/\/\ NAY NN P AW

Y S A W

-30

-40

-50

-B60

-70

-80

-87

Center 2.407370741 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density
Comment A: Channel 01 at 802.11g mode
Date: U06.JUN.2006 17:35:24
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Max/Ref Lvl Marker 1 [T1] RBW
13 dBm -17.32 dBm VBW

2 dBm 2.438544899 GHz SWT

Nlde=d ETL SEMKO

Report No.: EME-060530
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3 kHz RF Att 10 dB
10 kHz
100 s Unit dBm

1ol22_cRl nffset

A &

H

N
[

1 20

FD1 8 dBm

T =TT < 1=

2.43854}488 GHz

_20 rn AN\

Y AT o e AVAVALV

-30

-40

-50

-B60

-70

-80

-87

Center 2.438462826 GHz 30 kHz/

Title: Power Spectrum Density
Comment A: Channel 0B at 802.11g mode
Date: U6.JUN.2006 17:40:06

Span 300 kHz
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Max/Ref Lvl Marker 1 [T1] RBW 3 kHz RF Att 10 dB
13 dBm -17.96 dBm VBW 10 kHz
2 dBm 2.45725802 GHz SWT 100 s Unit dBm
13
10p—=2—df (f faot — —
D1 8 dBm - A
2.45725B02 GHz
0
-10
1
20k apaca /X’\/\r\/ Na N AINA A . JaX
LS T A MAVAIIRAA AV IV N v AV
-30
40
-50
-B60
-70
-80
-87
Center 2.457370741 GHz 30 kHz~, Span 300 kHz

Title: Power Spectrum Density

Comment A:

Date:

Channel

U6.JUN.2006

11 at 802.11g mode
17:43:04
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7. Emission on the band edge
In any 100kHz bandwidth outside the frequency band in which the spread spectrum
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.

7.1 Operating environment

Temperature: 24

Relative Humidity: 53 %

Atmospheric Pressure 1023  hPa

7.2 Test setup & procedure

The output of EUT was connected to spectrum analyzer via a 50ohm cable.
The setting of spectrum analyzer is:

Peak: RBW 100kHz; VBW 100kHz
Average: RBW 1IMHz; VBW 10Hz
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7.3.1 Conducted Method

Test Mode: 802.11b(DSSS M odulation) operating mode
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Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -56.49 dB VBIW 100 kHz
12 dBm -21.81830180 MHz SWT 28 ms Unit dBm
12 — —
UbTUTToEl YTTOTT] 3].95 dBm A
P.41145830 GHz
0 Rulizh W nl (AR
-4 .8 9@]]‘8[] z
V2 10T1] 34].84 m
-10 ,.f&wwzuu b%i
l D1 —16l.045 B V3 [T11 -H2..53 dB
o D [A963p00 GH
-30 >
40 /huﬁl
-50 e \
m‘“ AL A A
-70
-80 -
F1
-88
Center 2.3B66 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A: Channel 01 at 802.11b mode
F1=2390MHz F2=2400MHz

Date: 06.JUN.2006

17:21:06

(Peak Detect)
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -59.17 dB VBW 10 Hz
12 dBm -22.82953519 MHz SWT 28 s Unit dBm
12
BB ==t YT (1T 1] 5[5 T aBm
2.41i}gKquin
0 L1717 591¥1 78
b efbsak g W\,
vo [1T11] -33[.77 a8
-10 D BI722B00 EH%
_Dl 714486 dB STUTrI] / -3J3].00 db
o0 b |38996R00 GH
-30 5
mf\u
-50
i
-60
-70
-80 -
=
88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A:

Date:

Chamnnel 01 at 802.11b mode
F1=23390MHz F2=2400MHz (Average Detect)
06.JUN.2006 17:22:07
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Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
%Ref Lvl _56.85 dB VBW 100 kHz
12 dBm 37.325146239 MHz SWT 12 ms Unit dBm
12 o = c L
o8 f=et YT TTT] 37T 5| g
L 2 46142F85 GHz
0 ﬂUA PV\Aw al [[T11 -o6l.A5 dB
U 37.32514F29 MHz
,”r\ /11\ v2 |[T1) -53|.44 dBm
-10 d ‘\ D Z9875P00 GHZ
1 -16(.595 dB
-20 \
-30
40 My

!

-50 { Vvﬁ -
-60
-70
-80
F1
-88
Center 2.476 GHz 4.8 MHz/ Span 48 MHz
Title: Band Edge

Comment A: Channel 11 at 802.11b mode
F1=2483.5MHz (Peak Detect)
Date: 06.JUN.200B 17:29:14
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Delta 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -59.03 dB VBW 10 Hz

12 dBm 22.31353106 MHz SWT 12 s Unit dBm
12

S AR YT {TTT] 2[7B9 dBm

fw/”F”x 2.46123447 GHz

0 VFW“A\v\ NEIRNE! =09 03 dB

42.31353|106 MHz

V2 [[T11] -54{. 14 dBm

-10 \ 7 AB354P00 GHzZ

1 -15.112 dB
-20
-30
AN
-40
\/ VY
-50 \M:E
-B60
-70
-80
F1

-88

Center 2.476 GHz 4.8 MHz/ Span 48 MHz

Title: Band Edge

Comment A: Channel 11 at 802.11b mode
F1=2483.5MHz (Average Detect)
Date: 06.JUN.200B6 17:30:089
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Test Mode: 802.11g(OFDM M odulation) operating mode

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
%Ref Lvl -49.02 dB VBUW 100 kHz
12 dBm -23.72738078 MHz SWT 28 ms Unit dBm
12 Py = s n
o[ UT Toe T YT [T7T] ~1[-28 dBm| g
D.41369639 GHz
0 Al [NT1T -49|. 02 dB
-AB. 7 z
Vo 0T -30[.M15 dBn
-10 0 B9993F00 GH
V3071 -50[.30 dB
20— P BAASERO0 GH
BF=71]. 282 dBMm I \
-30 m/

-40

-50
ft
7BDF ﬂM Al' o L '| . |"‘\,AWLA‘|"V\‘“A‘4-1-‘MAJ V

-70
-80 =
F1
-88
Center 2.366 GHz 11.2 MHz/ Span 112 MHz
Title: Band Edge

Comment A: Channel 01 at 802.11g mode
F1=2390MHz F2=2400MHz (Peak Detect)
Date: 06.JUN.2006 17:36:02
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Delta 1 [T1] RBW 1 MHz ~ RF Att 0 dB
%Ref Lvl -51.01 dB VBW 10 Hz
12 dBm -24.40073747 MHz SWT 28 s Unit dBm
12 5 = c c .
dB B fset YT [(TT] ~T[- 92 OBm| s
D. 41436874 GHz
0 LTI -511.0% 48
~Ju. 4807347 TRz
v2 |1T1] -32/.93 dB
-10 0 BO993F00 GH
v3|1T1] -51[.95 dB

2 1389906800 GH

yU[.94T dBm /

-30 7

-20

g
H

-40

-50 § 4

-60

-70

-80 -

-88

Center 2.366 GHz 11.2 MHz/ Span 112 MHz

Title: Band Edge
Comment A: Channel 01 at 802.11g mode

F1=23390MHz F2=2400MHz (Average Detect)
Date: 06.JUN.2006 17:37:02
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Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
%Ref Lvl ~49.80 dB VBW 100 kHz
12 dBm 26.20922645 MHz SWT 12 ms Unit dBm
12 o = c L

B Effset YTTTT] 2 T5 GB| gy

2.45738677 GHz

] w RiIssE _49/.80 dB

LN 46.20922F45 MHz

/,wrmm ’ \ 2 [tT13 -51].95 dBn

-10 D AB359500 GHZ

-20

pé-1722.149 dB

-30

-40

-50

-60

-70

-80

-88

F1

Center

Title:
Comment A:

Date:

2.476 GHz

Band Edge

4.8 MHz/

Channel 11 at 802.11g mode

F1=2483.5MHz
06.JUN.2006

(Peak Detect)
17:44:47

Span 48 MHz
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Delta 1 [T1] RBW 1 MHz  RF Att 0 dB
%Ref Lvl _52.81 dB VBW 10 Hz
12 dBm 19.23537475 MHz SWT 12 s Unit dBm
12 o = c L
B & f=et YTTTT] ~T[ 73 OBm| s
2.46431P63 GHz
. | 711 _521.81 dB
] 13.23537475 MHz
/ *"“\\ V2 [[T1] _54.54 dBm
-10 D 48352800 GHZ
-20

Hocip1]. 726 dBfn

-40

-50

e

-60

-70

-80

-88

F1

Center 2.476 GHz 4.8 MHz/

Title: Band Edge

Comment A: Channel 11 at 802.11g mode
F1=2483.5MHz (Average Detect)

Date: 06.JUN.2006 17:45:41

Span 48 MHz
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Radiated Conducted
Method Method The Max.
. Between Carrier Field -
Max. Field Max. Power and | Strength in Limit Margin
Strength of Restrict @3m 4B
Channel | Detector | £ ndamental | =°¢8 Max. et | dBuv/m) (dB)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 108.79 55.49 53.3 74 -20.7
1 (lowest)
AV 105.03 59.17 45.86 54 -8.14
] PK 110.37 56.85 53.52 74 -20.48
11 (highest)
AV 106.59 59.03 47.56 54 -6.44

Remark: 1. C=A-B

2.E=C-D
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Test Mode: 802.11g(OFDM M odulation) oper ating mode
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Radiated Conducted
Method Method The Max.
. Between Carrier Field .
Max. Field Max. Power and | Strengthin Limit Margin
Strength of Resii @3m 4B
Channel | Detector | £ ndamental | £0¢8 Max. estrict | yguv/m) | (98)
@3m Emissionin Band
(dBuV/m) Restrict Band | (dBuV/m)
(dBc)
A B C D E
PK 111.08 49.02 62.06 74 -11.94
1 (lowest)
AV 101.34 51.01 50.33 54 -3.67
, PK 108.12 49.8 58.32 74 -15.68
11 (highest)
AV 98.66 52.81 45.85 54 -8.15

Remark: 1. C=A-B

2.E=C-D
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8. Power Line Conducted Emission test §FCC 15.207

8.1 Oper ating environment
Temperature: 22

Relative Humidity: 55 %
Atmospheric Pressure 1023  hPa

8.2 Test setup & procedure

AC Power
— | LISN1 —p EUT |g—p| Peripherals —» LISN2 &—

EMI
Receiver

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a
500hm/50uH coupling impedance with 50ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “ Conducted set-up photo.pdf”.
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Freg. Conducted Limit (dBuV)
(MHz) QP Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

* Decreases with the logarithm of the frequency.

8.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is+2.6 dB.
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The test was performed the 802.11b and 802.11g normal operating modes, the worst case was
occurred at 802.11g normal operating mode.

Phase
EUT
Worst case
Adapter

Frequency
{MHz )

. le3
. EdE
.47l
204
.&la
.a0s

Remark:

Corr. Lewvel Limit Level Limit
Factor Qp Qp AW Ay

(dE} {dBuy) {dBuy) {dBuy) { dBul)
a_.oo 3E. 84 &5.01 la. 50 EE.0O1
a_.oo Z&.Z6 &1.90 L. g4 £1.20
a_.oo 3562 L& .50 35.4%9 dE5_ 50
a_.oo z3. 46 L&. 00 12.01 46 .00
.1z Z7.09 &0.00 z3.00 LEo.ono
0.14 29,41 &0. 00 zE_.EE LEo. oo

. Line

: EchoLife HG520

: Normal operating mode
: TEAC-47-121200U

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

Level {dBuy)

100

Margin
(dE}

Qp ik id
-22.17 -44_E£1
-35.64 -—-45_0&
-E0.88 -11.01
-3E.E84 -z5_.99
-3Z.91 -z7.00
-30.859 -z4_4F

Date: 2006-06-08 Time: 10:05:56

—_

[T%]

0.5 1 2 5
Frequency (MHz)

10 20 3o
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Phase : Neutral
EUT : EchoLife HG520
Worst case : Normal operating mode
Adapter : TEAC-47-121200U
Carr. Lewvel Limit Level Limit Margin
Frecquency Factor Op Qp AT ik (dE)

(MH=z ) (dE ) | dEaw) | dEaW) (dBuW) [ dEaT) Qp A
0.1&9 o.ao 35.61 6501 1073 EE_0OL1 -z3.40 -—-44_ Z8
0.z242 o.ano k. 8E BE.03 .24 Ez.03 -, 21 -—-4&5.19
0.470 0.an 21.18 E&_EZ 21.01 45 _ B2 -z5.34 -1E5_E1
1,206 o.ao 17.89 E&._00 1576 4500 -38.11 -30.Z4

15.6159 0.1z Z3.87 &0._00 193 _5& s0_0a -36.13 -3Z0.44
zo.g0g 0.14 z7.80 &0.00 Z3.87 L el -ZZ.E0 -Z&.13
Remark:

1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

100 Lewvel {dBuY) Date; 2006-06-08 Time; 09:58:05

50\ |

—_
[N}
—

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)



