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1 Certificate of Conformity

Product: Wireless keyboard
Brand: Microsoft®
Test Model: 1729
Sample Status: Engineering sample
Applicant: MICROSOFT CORPORATION
Test Date: Jun. 23 ~ Jul. 17, 2015

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.249)
ANSI C63.10: 2013

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

."f-’. ;I (_HF
( Tl {\
Prepared by : I\/g/{/\‘ N A , Date:  Jul. 22, 2015

( Celia Chen / Senior Specialist )

2:{ "
N jﬁ“ . Date:  Jul. 22, 2015

( Rex Lai / Assistant Manager )

Approved by :
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2  Summary of Test Results
47 CFR FCC Part 15, Subpart C (SECTION 15.249)
FCC
Test Item Result Remarks
Clause
15.207 AC Power Conducted Emission N/A Power supply is 3.0Vdc from batteries
Radiated Emission Test
Band Edge Measurement
15.209 Limit: 5038 less than the peak value Meet the requirement of limit.
15.249 ' P PASS Minimum passing margin is -8.6dB
15.249 (d) of fundamental frequency or meet at 2483.50MHz.
radiated emission limit in section
15.209

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2:

Measurement Frequency Expenc:ESZL)J?f)e rainty
Radiated Emissions up to 1 GHz 30MHz ~ 1000MHz 4.00 dB
Radiated Emissions above 1 GHz Above 1GHz 3.36 dB

2.2 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product Wireless keyboard
Brand Microsoft®
Test Model 1729
Status of EUT Engineering sample
Power Supply Rating 3Vdc from batteries
Modulation Type GFSK
Operating Freguency 2403MHz ~ 2480MHz
Number of Channel 24
Antenna Type PCB antenna with 1.6dBi gain
Antenna Connector N/A
Accessory Device N/A
Data Cable Supplied N/A

Note:

1. The EUT is a Wireless keyboard.
2. The EUT has serial samples, which are defined as their serial numbers as follows:

Model No. Serial No.

1729 0103603781015, 0103603781037, 0103603781038, 0103603781019

3. The above EUT information is declared by manufacturer and for more detailed features description,

please refer to the manufacturer's specifications or user's manual.
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3.2 Description of Test Modes

24 channels are provided to this EUT:

Channel Frequency Channel Frequency
Group izl (MHz) Group Channel (MHz)
0 2403 12 2405
1 2419 13 2425
Subset A Subset D
2 2478 14 2444
3 2468 15 2452
4 2429 16 2423
5 2450 17 2446
Subset B Subset E
6 2470 18 2456
7 2480 19 2474
8 2421 20 2417
9 2431 21 2427
Subset C Subset F
10 2472 22 2448
11 2454 23 2476
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3.2.1 Test Mode Applicability and Tested Channel Detail
EUT APPLICABLE TO DESCRIPTION
CONFIGURE
MODE RE31G | RE<1G PLC FT
- N Note N -
e - —
Where RE? 1G: Radiated Emission above 1GHz & RE<1G: Radiated Emission below 1GHz

Bandedge Measurement

PLC: Power Line Conducted Emission
FT: Frequency Tolerance

APCM: Antenna Port Conducted Measurement

NOTE: No need to concern of Conducted Emission due to the EUT is powered by batteries.

Radiated Emission Test (Above 1GHz):

XI 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).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
CONFIGURE AVAILABLE TESTED MODULATION SERIAL NO
CHANNEL CHANNEL TYPE ’
MODE
- 0to23 0,14,7 GFSK 0103603781015
- 0to23 0,14,7 GFSK 0103603781037
- 0to23 0,14,7 GFSK 0103603781038

Radiated Emission Test (Below 1GHz):

XI 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).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
CONFIGURE AVAILABLE TESTED MODULATION SERIAL NO
CHANNEL CHANNEL TYPE ’
MODE
- 0to 23 0 GFSK 0103603781015
- 0to23 0 GFSK 0103603781037
- 0to23 0 GFSK 0103603781038

Frequency Tolerance:

XI 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).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
CONFIGURE AVAILABLE TESTED MODULATION SERIAL NO
CHANNEL CHANNEL TYPE ’
MODE
- 0to23 0,14,7 GFSK 0103603781019
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Test Condition:

APPLICABLE TO ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
RE3 1G 28deg. C, 61%RH 3Vvdc Aaron You
RE<1G 28deg. C, 61%RH 3Vvdc Aaron You

FT 24deg. C, 75%RH 3Vdc Saxon Lee
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3.3

Description of Support Units

The EUT has been tested as an independent unit together without any necessary accessory or support unit.

1D Product Brand Model No. Serial No. FCC ID Remarks
0103603781037,
A. EUT Microsoft® 1729 0103603781019, - .
0103603781038,
0103603781015
3.3.1 Configuration of System under Test

58

EUT A

(Powered from batteries)
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General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC Part 15, Subpart C (15.249)

ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.
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4 Test Types and Results

4.1 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

The field strength of emissions from intentional radiators operated within these frequency bands shall comply

with the following

Field Strength of

Cundemena Furdamertal | it stengthof armoric
(millivolts/meter)
902 ~ 928 MHz 50 500
2400 ~ 2483.5 MHz 50 500
5725 ~ 5875 MHz 50 500
24 ~ 24.25 GHz 250 2500

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by
at least 50 dB below the level of the fundamental or to the general radiated emission limits as below table,

whichever is the lesser attenuation

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20dB under any condition of modulation.
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4.1.2 Test Instruments
DESCRIPTION & CALIBRATED CALIBRATED
MANUFACTURER MODEL NO. SERIAL NO. DATE UNTIL
HP Preamplifier 8447D 2432A03504 Feb. 26, 2015 Feb. 25, 2016
HP Preamplifier 8449B 3008A01201 Feb. 26, 2015 Feb. 25, 2016
AMF-6F-260400-
MITEQ Preamplifier 6 8I§0 00-33 892164 Mar. 01, 2015 Feb. 28, 2016
Agilent Spectrum E4446A MY51100050 Oct. 24, 2014 Oct. 23, 2015
Agilent
N A MY5121012 Jan. 20, 2015 Jan. 19, 2016
TEST RECEIVER 9038 51210129
Schwarzbeck Antenna VULB 9168 139 Feb. 04, 2015 Feb. 03, 2016
Schwarzbeck Antenna VHBA 9123 480 May 29, 2015 May 28, 2017
Schwarzbeck Horn BBHA-9170 212 Feb. 09, 2015 Feb. 08, 2016
Antenna
h k H
Schwarzbeck Horn BBHA 9120-D1 D130 Feb. 10, 2015 Feb. 09, 2016
Antenna
ADT. Turn Table TT100 0306 NA NA
ADT. Tower AT100 0306 NA NA
ADT_Radiated V7.
- - NA NA NA
Software 6.15.9.4
SUHNER RF cable SF104 CABLE-CH6 Aug. 15, 2014 Aug. 14, 2015
SUHNER RF cable SF102 Cable-CH8-3.6m Aug. 15, 2014 Aug. 14, 2015
EMCO Horn Antenna 3115 00028257 Feb. 05, 2015 Feb. 04, 2016
ng_hpags filter WHK SN 8 NA NA
Wainwright Instruments 3.1/18G-10SS
ROHDE HWARZ
© &sc FSV40 101042 Sep. 29, 2014 Sep. 28, 2015
Spectrum Analyzer
Anritsu MA2411B 0738404 Apr. 21, 2015 Apr. 20, 2016
Power Sensor
Anri
nritsu ML2495A 0842014 Apr. 21, 2015 Apr. 20, 2016
Power Meter
NOTE: 1. The calibration interval of the above test instruments is 12/24 months. And the calibrations

are traceable to NML/ROC and NIST/USA.
2. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement
of emission frequency above 1GHz if tested.
3. The test was performed in Chamber No. 6.
4. The Industry Canada Reference No. IC 7450E-6.
5. The FCC Site Registration No. is 447212.
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4.1.3 Test Procedures

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f.  The test-receiver system was set to peak and average detect function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is 3MHz
for RMS Average (Duty cycle < 98%) for Average detection (AV) at frequency above 1GHz, then the
measurement results was added to a correction factor (10 log(1/duty cycle)).

4. The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and the video bandwidth is 10Hz
(Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.

4.1.4 Deviation from Test Standard

No deviation.

Report No.: RF150717D12 Page No. 14 / 33 Report Format Version: 6.1.1
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4.1.5 Test Set Up

<Frequency Range below 1GHz>

Ant. Tower 1-4m
Variable
EUT& - 3m —
Support Unjts ' !
\ Turn Table
B
80cm
+L
Ground Plane
Test Receiver
[ | —
O O 0o0Oo
/o © 0 0 oy
<Frequency Range above 1GHz>
Ant. Tower 1-4m

\ Turn Table Absorber D_Ej
A:'—./
1500m] AAMAAA —

Ground Plane

Variable
EUT& 3m
Support Units | -

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.1.6 EUT Operating Conditions

Set the EUT under transmission condition continuously at specific channel frequency.
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4.1.7 Test Results
Above 1GHz Data (For Fundamental, Harmonics) :
CHANNEL TX Channel 0 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FAE e Average (AV)
SERIAL NO. 0103603781015
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo | e [SIEEN | wwr | wmara SRR (e | valve | eeron
MH2) 1 gBuvimy | @BUVIM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | *2403.00 92.9 PK 114.0 -21.1 1.46 H 123 97.17 -4.25
2 | *2403.00 60.4 AV 94.0 -33.6 1.46 H 123 64.67 -4.25
3 4806.00 44.6 PK 74.0 -29.4 1.98 H 139 41.72 2.90
4 4806.00 12.1 AV 54.0 -41.9 1.98 H 139 9.22 2.90
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA TABLE RAW |CORRECTION
NO. F,\F;ES' LEVEL d;'l'j/'v'/Tm) M'?:;'N HEIGHT ANGLE VALUE FACTOR
( ) (dBuV/m) ( (m) (Degree) (dBuV) (dB/m)
1 | *2403.00 87.8 PK 114.0 -26.2 2.45V 285 92.06 -4.25
2 | *2403.00 55.3 AV 94.0 -38.7 2.45V 285 59.56 -4.25
3 4806.00 43.5 PK 74.0 -30.5 1.71V 270 40.58 2.90
4 4806.00 11.0 AV 54.0 -43.0 1.71V 270 8.08 2.90
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. The average value of fundamental frequency is: Average = Peak value + 20 log(Duty cycle) Where the duty

factor is calculated from following formula:

20 log (Duty cycle) = 20 log (0.188 ms / 7.942 ms) = -32.5 dB
Please see page 19 for plotted duty.

Report No.: RF150717D12

Page No. 16 / 33

Report Format Version: 6.1.1




BU R

,fu_v%
)
by 47
vAIS
e
_’f\_?}.\

factor is calculated from following formula:

20 log (Duty cycle) = 20 log (0.188 ms / 7.942 ms) = -32.5 dB
Please see page 19 for plotted duty.

CHANNEL TX Channel 14 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781015
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW RRECTION
wo| RE | See | | waren | S| aee | vaiue | eacron
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | *2444.00 94.7 PK 114.0 -19.4 1.42 H 97 98.70 -4.05
2 | *2444.00 62.2 AV 94.0 -31.9 1.42 H 97 66.20 -4.05
3 4888.00 45.0 PK 74.0 -29.0 1.62 H 102 41.93 3.09
4 4888.00 12.5 AV 54.0 -41.5 1.62 H 102 9.43 3.09
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
ANTENNA TABLE RAW RRECTION
wo| RE | Fiee | | weren | S| aee | vace | Facror
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | *2444.00 84.5 PK 114.0 -29.5 2.46 V 284 88.57 -4.05
2 | *2444.00 52.0 AV 94.0 -42.0 2.46 V 284 56.07 -4.05
3 4888.00 42.7 PK 74.0 -31.3 1.83V 353 39.61 3.09
4 4888.00 10.2 AV 54.0 -43.8 1.83V 353 7.11 3.09
REMARKS:
1. Emission Level(dBuVv/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. The average value of fundamental frequency is: Average = Peak value + 20 log(Duty cycle) Where the duty
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factor is calculated from following formula:
20 log (Duty cycle) = 20 log (0.188 ms / 7.942 ms) = -32.5 dB
Please see page 19 for plotted duty.

CHANNEL TX Channel 7 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781015
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW  |CORRECTION
NO. ':,\F;ES) LES\/SEE) (d;'yv'/Tm) M'?:;'N HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | *2480.00 92.2 PK 114.0 -21.8 1.65 H 20 96.11 -3.88
2 | *2480.00 59.7 AV 94.0 -34.3 1.65 H 20 63.61 -3.88
3 4960.00 45.2 PK 74.0 -28.8 1.82 H 112 41.86 3.33
4 4960.00 12.7 AV 54.0 -41.3 1.82 H 112 9.36 3.33
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
RAW RRECTION
vo| e | FlRe | r [ wearen | SECEE ] NGl | vacoe | pecroR
MH2) 1 gBuvimy | @BUVIM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | *2480.00 84.3 PK 114.0 -29.7 2.46 V 288 88.15 -3.88
2 | *2480.00 51.8 AV 94.0 -42.2 2.46 V 288 55.65 -3.88
3 4960.00 43.6 PK 74.0 -30.4 1.85V 296 40.26 3.33
4 4960.00 11.1 AV 54.0 -42.9 1.85V 296 7.76 3.33
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. The average value of fundamental frequency is: Average = Peak value + 20 log(Duty cycle) Where the duty
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Spectrum J#
Ref Level 10,50 dBm Offset 0.50 dB & RBW 100 kHz
Att 20 de & SWT 10 ms & VBW 100 kHz

SGL

@ 1Pk View

D3[1] -0.02 dB
M1, 7.8420 ms
0 dém er M1[1] fl'lﬁ;'ll dBm
sunrdiam E 1.3768 ms
-20 dBm
-30 dBm
-40 dBm T
-50 dBm ‘
-60 dBm J‘
Y il
T LU NG I LI LA [ LI B ”

GF 2.403 GHz 691 pts 1.0 msyf

Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result |
M1 1 1.3768 ms -0.79 dBm
o2 M1 1 188.4 ps -0.58 dg
03 M1 1 7.942 ms -0.02 dB

J1 ] )

20 log (Duty cycle) = 20 log (0.188 ms / 7.942 ms) = -32.5 dB
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ABOVE 1GHz DATA (For Spurious Emission)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

SERIAL NO. 0103603781015

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
I R =
(MHz) (@Buv/m) | @BUVM (d8) (m) (Degree) | (dBuv) (dB/m)
1 | 239000 | 549PK 74.0 19.1 1.46 H 123 59.28 434
> | 239000 | 37.4Av 54.0 116.6 1.46 H 123 41.78 434
3 | 240000 | 486PK 74.0 25.4 1.46 H 123 52.91 427
4 | 2400.00 16.1 AV 54.0 37.9 1.46 H 123 20.41 427
5 | 274800 | 41.7PK 74.0 32.3 143 H 257 44.26 259
6 | 274800 | 28.0AV 54.0 -26.0 143 H 257 30.56 2.5
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R =
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)

1 | 239000 | 5L2PK 74.0 22.8 254V 285 55.56 434
> | 239000 | 35.7AV 54.0 183 254V 285 40.06 434
3 | 240000 | 49.8PK 74.0 24.2 254V 285 54.07 427
4 | 240000 17.3AV 54.0 36.7 254V 285 21.57 427
5 | 274800 | 40.7PK 74.0 333 1.00 V 201 43.27 259
6 | 274800 | 27.4Av 54.0 26,6 1.00 V 201 30.02 259

REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781015
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO MHz) LEVEL (dBuV/m) (dB) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
2795.00 42.4 PK 74.0 -31.7 1.45H 142 44.85 -2.50
2 2795.00 28.8 AV 54.0 -25.2 1.45H 142 31.27 -2.50
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
R E AR
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 279500 | 405PK 74.0 335 1.06 V 280 43.02 250
2 | 2795.00 27.8 AV 54.0 226.2 1.06 V 280 30.27 2250
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781015
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
I R =
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 248350 | 65.4PK 74.0 8.6 1.65 H 20 69.24 3.85
2 | 248350 32.9 AV 54.0 211 1.65 H 20 36.74 3.85
3 | 283600 | 425PK 74.0 315 1.45 H 196 44.88 237
4 | 2836.00 28.7 AV 54.0 253 1.45 H 106 31.05 237
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R =
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 248350 | 58.6PK 74.0 154 2.46 V 288 62.47 3.85
2 | 248350 26.1 AV 54.0 27.9 2.46 V 288 29.97 3.85
3 2836.00 41.3 PK 74.0 -32.7 1.94V 273 43.68 -2.37
4 | 2836.00 28.2 AV 54.0 25.8 1.94V 273 30.59 237
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781037
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
FREQ. EMISSION LIMIT MARGIN | ANTENNA TABLE RAW |CORRECTION
NO. MH?) LEVEL (dBuV/m) (d8) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
2748.00 40.8 PK 74.0 -33.2 1.26 H 100 43.39 -2.59
2 2748.00 28.1 AV 54.0 -25.9 1.26 H 100 30.67 -2.59
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
of e [EISO | L | o | ATEIA| L | fcomeco
MHZ) 1 dBuwim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 2748.00 39.6 PK 74.0 -34.4 1.84V 269 4217 -2.59
2 2748.00 27.4 AV 54.0 -26.6 1.84V 269 30.02 -2.59
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
CHANNEL TX Channel 14 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781037
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
of e [EISO | L | o | ATEIA | L | fcomeco
(MHz) @Buv/m) | @BuV/M) (d8) (m) (Degree) | (dBuv) (dB/m)
2795.00 41.4 PK 74.0 -32.6 1.00H 152 43.90 -2.50
2 2795.00 28.2 AV 54.0 -25.8 1.00H 152 30.74 -2.50
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
of e [EISO | L | o | ATEIA | L | fcomeco
(MHz) @Buv/m) | @BuV/M (d8) (m) (Degree) | (dBuv) (dB/m)
1 2795.00 39.9 PK 74.0 -34.1 1.98V 270 42.36 -2.50
2 2795.00 27.8 AV 54.0 -26.2 1.98V 270 30.27 -2.50
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781037
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
I ER RS
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
2836.00 41.9 PK 74.0 -32.1 1.27H 203 44.27 -2.37
2 | 2836.00 28.7 AV 54.0 253 1.27 H 203 31.06 237
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [P T r [ nan [ e e T e
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 283600 | 408PK 74.0 33.2 1.85V 323 43.17 237
2 | 2836.00 28.6 AV 54.0 254 1.85 V 323 30.96 237
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781038
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
FREQ. EMISSION LIMIT MARGIN | ANTENNA TABLE RAW |CORRECTION
NO. MH?) LEVEL (dBuV/m) (d8) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
2748.00 40.5 PK 74.0 -33.5 1.44H 270 43.08 -2.59
2 2748.00 27.9 AV 54.0 -26.1 1.44H 270 30.46 -2.59
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
of e [EISO | L | o | ATEIA| L | fcomeco
MHZ) 1 dBuwim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 2748.00 39.8 PK 74.0 -34.2 1.00V 162 42.35 -2.59
2 2748.00 27.5 AV 54.0 -26.5 1.00V 162 30.12 -2.59
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
CHANNEL TX Channel 14 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781038
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
of e [EISO | L | o | ATEIA | L | fcomeco
(MHz) @Buv/m) | @BuV/M) (d8) (m) (Degree) | (dBuv) (dB/m)
2795.00 41.0 PK 74.0 -33.0 1.69 H 134 43.53 -2.50
2 2795.00 28.2 AV 54.0 -25.8 1.69H 134 30.70 -2.50
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
of e [EISO | L | o | ATEIA | L | fcomeco
(MHz) @Buv/m) | @BuV/M (d8) (m) (Degree) | (dBuv) (dB/m)
1 2795.00 40.2 PK 74.0 -33.8 2.09V 263 42.66 -2.50
2 2795.00 27.8 AV 54.0 -26.2 2.09V 263 30.28 -2.50
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
SERIAL NO. 0103603781038
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
I R =
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
2836.00 41.6 PK 74.0 -32.4 1.20H 201 43.98 -2.37
2 | 2836.00 28.6 AV 54.0 25.4 1.20 H 201 31.00 237
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 2836.00 40.9 PK 74.0 -33.1 2.01V 274 43.29 -2.37
2 | 2836.00 28.5 AV 54.0 255 2.01V 274 30.84 237
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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BELOW 1GHz WORST-CASE DATA
CHANNEL TX Channel 0 SETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |30MHz ~ 1GHz
SERIAL NO. 0103603781015
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
RS
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 30.84 19.3QP 40.0 20.7 1.65 H 43 33.83 14.52
> | 256.01 23.3 QP 46.0 22.8 1.73H 300 37.21 [13.96
3 | 32003 22.4 QP 46.0 23.6 142 H 350 34.19 1175
4 | 479.98 24.7 QP 46.0 213 1.19 H 162 33.57 801
5 | 687.81 22.8 QP 46.0 23.2 1.35H 305 27.93 512
6 | 81247 26.8 QP 46.0 19.2 1.49 H 211 29.67 2.83
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R =
(MHz) (@Buv/m) | @BUVM (d8) (m) (Degree) | (dBuv) (dB/m)
1 55.95 22.3QP 40.0 17.7 142V 69 36.39 "14.06
2 | 117.98 18.5 QP 43.5 25.0 1.08V 19 34.91 16.44
3 | 2559 17.4 QP 46.0 28.6 1.64V 216 31.32 113.96
4 | 62132 22.6 QP 46.0 23.4 1.79V 344 28.72 6.08
5 | 784.04 25.5 QP 46.0 20.5 117V 360 28.76 3.22
6 | 869.97 26.5 QP 46.0 19.5 148V 190 28.55 2.07
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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CHANNEL TX Channel 0 SETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |30MHz ~ 1GHz
SERIAL NO. 0103603781037
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
RS
MHZ) 1 (gBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1| 4037 19.3QP 40.0 20.7 1.42 H 302 33.73 14.46
> | 19199 17.9QP 435 25.6 1.69 H 89 34.15 116.26
3 | 256.01 24.0 QP 46.0 22.0 1.55 H 325 37.95 [13.96
4 | 480.05 253 QP 46.0 20.7 134 H 150 34.20 8.91
5 | 67883 24.6 QP 46.0 21.4 1.71H 278 29.84 527
6 | 84282 26.6 QP 46.0 [19.4 1.04 H 23 29.07 2.44
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
IR RS
MHZ) 1 (gBuvim) [ ©@BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 56.09 23.3 QP 40.0 16,7 1.74V 264 37.33 14.07
2 | 117.88 20.6 QP 43.5 22.9 162V 360 37.09 116.46
3 | 37677 18.0 QP 46.0 28.0 158 V 44 28.85 110.84
4 | 53231 20.8 QP 46.0 25.2 1.93V 268 28.78 7.95
5 | e88.05 23.6 QP 46.0 22.4 177V 152 28.76 512
6 | 796.93 26.4 QP 46.0 19.6 127V 247 29.43 3.03
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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CHANNEL TX Channel 0 DETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |30MHz ~ 1GHz
SERIAL NO. 0103603781038
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| | Tpver | o | warew [ AT Reie | vacve | eacrom
(MH2) (@Buv/m) | @BUVM (dB) (m) (Degree) | (dBuv) (dB/m)
1 39.51 19.1 QP 40.0 -20.9 1.51 H 32 33.63 -14.55
2 131.56 23.3QP 43.5 -20.3 1.46 H 308 38.33 -15.08
3 256.07 23.8QP 46.0 22.2 1.32 H 336 37.75 -13.96
4 479.98 23.8QP 46.0 22.2 2.08 H 151 32.68 -8.91
5 689.94 23.6 QP 46.0 22.4 1.96 H 81 28.66 -5.10
6 812.35 26.8 QP 46.0 -19.2 1.27 H 278 29.62 -2.83
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o EMISSION LT vARGIN | ANTENNA | TABLE RAW |CORRECTION
NO. o LEVEL BT (dB) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 55.61 23.9QP 40.0 -16.1 1.54V 21 37.83 -13.97
2 117.88 20.3 QP 43.5 -23.2 1.79V 302 36.79 -16.46
3 459.03 20.5 QP 46.0 -25.5 217V 38 29.77 -9.26
4 629.36 22.9 QP 46.0 23.1 1.22V 328 28.74 -5.80
5 753.38 25.5 QP 46.0 -20.5 1.49V 19 29.36 -3.83
6 922.17 27.4 QP 46.0 -18.6 2.03V 246 28.51 -1.14
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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4.2 Frequency Tolerance Measurement

4.2.1 Limits of Frequency Tolerance Measurement

Limit : £0.001%

4.2.2 Test Setup

| SPECTRUM

EUT ANALYZER

ATTENUATION PAD

4.2.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.2.4 Test Procedure

The frequency tolerance of the carrier signal shall be maintained within £0.001% of the operating
frequency over a temperature variation of —20 degrees to +50 degrees C at normal supply voltage, and for
a variation in the primary supply voltage from 85% to 115% of the rated supply voltage at a temperature of
20 degrees C. For battery operated equipment, the equipment tests shall be performed using a new
battery.

4.2.5 Deviation from Test Standard
No deviation

4.2.6 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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4.2.7 Test Results
SERIAL NO.: 0103603781019
CHO
TEST CONDITION Carrier Frequency | Frequency | Frequency
(MHz) Drift (kHz) error (%)
Tnom(C) +20 Vnom(V) 2403.0271 0.00 0.00000%
o Vmin(V) 2403.0048 -22.30 -0.00093%
Tmin(C) -20
Vmax(V) 2403.0045 -22.60 -0.00094%
. Vmin(V) 2403.0263 -0.80 -0.00003%
Tmax(C) +55
Vmax(V) 2403.0265 -0.60 -0.00002%
Limit : £0.001%
CH 14
TEST CONDITION Carrier Frequency | Frequency | Frequency
(MHz) Drift (kHz) error (%)
Tnom(C) +20 Vnom(V) 2444.0271 0.00 0.00000%
o Vmin(V) 2444.0044 -22.70 -0.00093%
Tmin(C) -20
Vmax(V) 2444.0046 -22.50 -0.00092%
. Vmin(V) 2444.0267 -0.40 -0.00002%
Tmax(C) +55
Vmax(V) 2444.0268 -0.30 -0.00001%
Limit : £0.001%
CH7
TEST CONDITION Carrier Frequency | Frequency | Frequency
(MHz) Drift (kHz) error (%)
Tnom(C) +20 Vnom(V) 2480.0275 0.00 0.00000%
o Vmin(V) 2480.0044 -23.10 -0.00093%
Tmin(C) -20
Vmax(V) 2480.0048 -22.70 -0.00092%
. Vmin(V) 2480.0270 -0.50 -0.00002%
Tmax(C) +55
Vmax(V) 2480.0271 -0.40 -0.00002%
Limit : £0.001%
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to

provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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