
REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010 
FCC ID: Q87-M20 IC: 3839A-M20

Page 101 of 141
COMPLIANCE CERTIFICATION SERVICES  FORM NO: CCSUP4031B 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of CCS.

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, AVG, VERT 

HIGH CHANNEL RESTRICTED, PEAK, VERT 
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HARMONICS AND SPURIOUS EMISSIONS
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8.2.3. 802.11n HT20 MIMO MODE 
CHANNEL 1, 2412MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ 

LOW CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT 

LOW CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2, 2417MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ 

LOW CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT 

LOW CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 10, 2457 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ 

HIGH CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT 

HIGH CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 11, 2462 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ 

HIGH CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, AVG, VERT 

HIGH CHANNEL RESTRICTED, PEAK, VERT 
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HARMONICS AND SPURIOUS EMISSIONS
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8.2.4. 802.11n HT40 MIMO MODE 
MCS0

CHANNEL 2422 MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ 

LOW CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT 

LOW CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2427 MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ 

LOW CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT 

LOW CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2447 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ 

HIGH CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT 

HIGH CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2452 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ 

HIGH CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT 

HIGH CHANNEL RESTRICTED, AVG, VERT 
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MCS12

CHANNEL 2422 MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ 

LOW CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT 

LOW CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2427 MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ 

LOW CHANNEL RESTRICTED, AVG, HORIZ 



REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010 
FCC ID: Q87-M20 IC: 3839A-M20

Page 123 of 141
COMPLIANCE CERTIFICATION SERVICES  FORM NO: CCSUP4031B 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of CCS.

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT 

LOW CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2447 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ 

HIGH CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT 

HIGH CHANNEL RESTRICTED, AVG, VERT 
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CHANNEL 2452 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ 

HIGH CHANNEL RESTRICTED, AVG, HORIZ 
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT 

HIGH CHANNEL RESTRICTED, AVG, VERT 
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HARMONICS AND SPURIOUS EMISSIONS � WORST CASE MCS 0
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8.3. RECEIVER ABOVE 1 GHz 

8.3.1. 20 MHz BANDWIDTH IN THE 2.4 GHz BAND 
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8.3.2. 40 MHz BANDWIDTH IN THE 2.4 GHz BAND 
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8.4. WORST-CASE BELOW 1 GHz 

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

The Radiated Emission 30 � 1000MHz test is not to be performed by CCS. 

Please see WRT310N v2 FCC 15C TX Low band emission test report 03_30_2009 from 
ADT lab.
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9. AC POWER LINE CONDUCTED EMISSIONS 

LIMITS

FCC §15.207 (a) 

RSS-Gen 7.2.2

TEST PROCEDURE

ANSI C63.4 

RESULTS

6 WORST EMISSIONS
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LINE 1 RESULTS
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LINE 2 RESULTS



REPORT NO: 10U13030-1 DATE: JANUARY 15, 2010 
FCC ID: Q87-M20 IC: 3839A-M20

Page 135 of 141
COMPLIANCE CERTIFICATION SERVICES  FORM NO: CCSUP4031B 
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888 

This report shall not be reproduced except in full, without the written approval of CCS.

10. MAXIMUM PERMISSIBLE EXPOSURE 

FCC RULES

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of 
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case 
of portable devices which shall be evaluated according to the provisions of §2.1093 of this 
chapter.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker 
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of 
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when 
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of 
Table 5, when averaged spatially and over time. 
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CALCULATIONS

Given
E  =  (30 * P * G) / d 

and
S = E ^ 2 / 3770 

where
E = Field Strength in Volts/meter 
P = Power in Watts 
G = Numeric antenna gain 
d = Distance in meters 
S = Power Density in milliwatts/square centimeter 

Combining equations, rearranging the terms to express the distance as a function of the 
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the 
logarithmic form of power and gain yields: 
 d = 0.282 * 10 ^ ((P + G) / 20) /  S     
where   

d = MPE distance in cm 
 P = Power in dBm 
 G = Antenna Gain in dBi 

S = Power Density Limit in mW/cm^2 

Rearranging terms to calculate the power density at a specific distance yields 

 S = 0.0795 * 10 ^ ((P + G) / 10) / (d^2) 

The power density in units of mW/cm^2 is converted to units of W/m^2 by multiplying by a factor 
of 10. 
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LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm^2 

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m^2 

RESULTS

(MPE distance equals 20 cm) 

Mode Band MPE Output Antenna FCC Power IC Power
Distance Power Gain Density Density

(cm) (dBm) (dBi) (mW/cm^2) (W/m^2)

WLAN 2.4 GHz 20.0 26.65 4.51 0.26 2.60




