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1. Contact Information

Company Name: Cyan Technology

Address: Buckingway Business Park
Swavesey

Cambridge

CB24 4UQ

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference:

47CFR15.109

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 15 Subpart B (Unintentional Radiators) — Section 15.109

Specification Reference:

47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2009:
Part 15 Subpart C (Intentional Radiators) — Section 15.209

Specification Reference:

RSS-GEN Issue 2 June 2007

Specification Title:

General Requirements and Information for the Certification of
Radiocommunication Equipment

Specification Reference:

RSS-210 Issue 7 June 2007

Specification Title:

Low-power Licence-exempt Radiocommunication Devices
(All Frequency Bands): Category | Equipment.

Site Registration:

FCC: 209735; Industry Canada: 3245B-2

Location of Testing:

RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates:

18 June 2010 to 14 July 2010

2.2. Summary of Test Results

FCC Reference (47CFR) IC Reference Measurement Resu It
Part 15.107(a) RSS-Gen 7.2.2 Receiver/ldle Mode AC Conducted Emissions ")
Part 15.109 RSS-Gen 4.10/6 Reqeu_/erlldle Mode Radiated Spurious 7
Emissions
Part 15.207 RSS-Gen 7.2.2 Transmitter AC Conducted Emissions Q
RSS-Gen 4.6.1 . .
Part 15.247(a)(1) RSS-210 A8.1(a) Transmitter 20 dB Bandwidth ")
Part 15.247(a)(1) RSS-210 A8.1(b) Transmitter Carrier Frequency Separation ")
. ) Transmitter Number of Hopping Frequencies
Part 15.247(a)(1)(i) RSS-210 A8.1(c) and Average Time of Occupancy 7]
RSS-Gen 4.8 . :
Part 15.247(b)(2) RSS-210 A8.4(1) Transmitter Maximum Peak Output Power ")
RSS-Gen 4.9 . . o
Part 15.247(d) & 15.209(a) RSS-210 A8 5 Transmitter Radiated Emissions ")
RSS-Gen 4.9 . . o
Part 15.247(d) RSS-210 A8 5 Transmitter Band Edge Radiated Emissions ")

Key to Results

@ - Complied

L Did not comply

RFI Global Services Ltd
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz.

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Hunter M2c RF Module

Model Name or Number: MCOG-RF-1X-M2c-915

Serial Number: 11 (radiated sample)
13 (conducted sample)

Hardware Version Number: Rev E

Software Version Number: 2.3.0.20100505160026

FCC ID Number: YHZM1XM2C915

IC Certification Number: 9063A-M1XM2C915

3.2. Description of EUT

The equipment under test was a 915MHz ISM band radio module mounted on a development board.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Tested Technology:

Frequency Hopping Spread Spectrum device operating in the ISM
band with a 20 dB bandwidth of greater than 250 kHz and hopping
on at least 25 frequencies

Power Supply Requirement: 5 VDC Nominal
Type of Unit; Transceiver
Modulation: 2FSK

Data Rate 19.2 kbps
Maximum Transmit ERP: 3.7 dBm

Transmit Frequency Range:

902 MHz to 928 MHz

Transmit Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 1 904.296296
Middle 13 915.200000
Top 25 926.060606
Receive Frequency Range: 902 MHz to 928 MHz
Receive Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 1 904.296296
Middle 13 915.200000
Top 25 926.060606

3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description:

Development Board

Brand Name:

Cyan Technology

Model Name or Number:

1X-RF-Carrier-A

Serial Number: Not stated
Description: AC Adapter
Brand Name: Stontronics
Model Name or Number: 3A-181WPO05
Serial Number: Not stated
Description: Laptop PC
Brand Name: Dell

Model Name or Number: D600

Serial Number: PC343NT
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):
e Constantly transmitting at maximum power in either static mode or frequency hopping as required.

* Receive / idle mode.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

* Mounted on the development board which was powered by a 120V AC adapter. The supplied
antenna was connected to the EUT via a supplied 10 cm RF cable. The antenna was an ANT-916-
CW-HWR, manufactured by Antenna Factor.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6. Measurement
Uncertainty for details.
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5.2. Test Results

5.2.1. Idle Mode AC Conducted Spurious Emissions

Test Summary:

FCC Part:

15.107(a)

Test Method Used:

As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (C):

28

Relative Humidity (%):

23

Results: Quasi Peak Detector Measurements

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
Note 1 Complied
Results: Average Detector Measurements
Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
Note 1 Complied
Note(s):

1. All emissions were investigated and found to be at least 20 dB below the specified limit.

2. EUT serial number 11 was used for testing.

5
:
.

:

P
Frequency in Hz

RFI Global Services Ltd
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5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

FCC Part: 15.109

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4

Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (C): 28

Relative Humidity (%): 31

Results: Quasi Peak Detector Measurements

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpVv/m) (dB)
50.671 Vertical 175 40.0 22.5 Complied
Note(s):

1. All other emissions were >20 dB below the applicable limits or below the level of the measurement
system noise floor.

2. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

3. EUT serial number 11 was used for testing.

Marker 1 [T1] RBW 100 kHz  RF ALL 0 dB
Ref Ll 23.56 dBYV  VBW 300 kHz
70 dBYV 49.43887776 Mz SWI 300 ns Wit dBYV
70
Y111 23.56 dBy
4o. 43887776 M|
60 V2 [T 28.74 dBy
9d2. 22444890
50
40lFec
30 2
7 ,\WWM
k \ e
PR LT
1
-1
Start 30 Mz 97 M/ Stop 1 Gz

Dat e 14.JUL. 2010 14:28:43
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Receiver/ldle Mode Radiated Spurious Emissions (con tinued)

Test Summary:

FCC Part: 15.109

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6

referencing ANSI C63.4

Frequency Range: 1GHzto 4.7 GHz

Environmental Conditions:

Temperature (C): 30
Relative Humidity (%): 22
Results:
Frequency Antenna Peak Average Margin Result
(MHz) Polarity Level Limit (dB)
(dBuv/m) (dBuv/m)
3921.844 Vertical 42.6 54.0 11.4 Complied

Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.

2. EUT serial number 11 was used for testing.

Marker 1 [T1] RBW 1 Mz RF At 0 dB Marker 1 [T1] RBW 1 Mz RF AL 0 dB

Ref Lvl 42.55 dBYV  VBW 3 ME Ref Lvl 40.45 dBYV  VBW 3 M

70 dBWV 3.92184360 Gz SWI 7.5 ms Wi t dByv 70 dBYY 4.08557114 Gz SWK 5 s Wi t By
7 7
60| 60

DL 54 |dByV. DL 54 |dBNV.
50 50

»\M’i‘f %

)l WM/WWW e A s L AAMAIAF ]

peoray o

20

-3
Start 4 Gz 70 MHz/ Stop 4.7 Gz

Start 1 Gz 300 MHz/ Stop 4 Gz

Title:
IDat e: 14.JUL. 2010 _14: 36: 29 IDat e:

1 GHz to 4 GHz

76581JD06
14.JUL. 2010 16:32: 14

4 GHz to 4.7 GHz
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5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

FCC Part:

15.207

Test Method Used:

As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (C):

28

Relative Humidity (%):

23

Results: Quasi Peak Detector Measurements

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
Note 1 Complied
Results: Average Detector Measurements
Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuV) (dB)
0.433500 Live 29.1 47.2 18.1 Complied
Note(s):

1. All other emissions were investigated and found to be at least 20 dB below the specified limit

2. EUT serial number 11 was used for testing.
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5.2.4. Transmitter 20 dB Bandwidth
Test Summary:

FCC Part: 15.247(a)(1)(i)

Test Method Used: As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (C): 30
Relative Humidity (%): 28
Results:
Channel Transmitter 20 dB Bandwidth Limit
(kHz) (kHz)
Bottom 274.6 500
Middle 299.9 500
Top 282.6 500
Note(s):

1. EUT serial number 13 was used for testing.
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Transmitter 20 dB Bandwidth (continued)

[—b2 B4.3 dBuv.

Whadtaafl

. / |

B i

Mw kAl

Delta 1 LTL] RBH 3 kHz  RF Att 20 dB Delta L L[T1] RBW 3 kHz  RF Att 20 dB
Ref Lvl 1.04 dB VBH 3 kHz Ref Lvl -0.29 dB VBW 3 kHz
130 dBuv 274.54309820 kHz ~ SWT 280 ms Unit dBuv 130 dBuv 299.89979360 kHz ~ SWT 280 ms Unit dBuv
130 130
20 dB|Offset vi|T 93.]99 dBpV| 20 dB|Offset YT 94.09 dBuV| gy
904 16703748 MHz] 915.05671343 MHz]
120 RELLES] 1704 a8 120 RELLES! Y e
|01 11427 dByf I 4454305820 kH |01 11427 dByf b
110} 110} / \
100 f

|52 B4.3 aBpv }/ Vlﬂu J\Jﬂvl‘\u/ \1 !

A’j\mﬁ

Wi " kR

50 50
4 40
0 0
Center 3904.296236 MHz 100 kHz/ Span 1 MHz Center 915.2 MHz 100 kHz/ Span 1 MHz
ritle: 76581JD01 ritle: 76581JD01
[omment A: TX 20 DB BANDWIDTH BOT CHANNEL Fomment A: TX 20 DB BANDWIDTH MID CHANNEL
ate: 17.JUN.2010 16:36.08 ate: 17.JUN.2010 16:30:07
Bottom Channel Centre Channel
Delta 1 [TL] RBUW 3 kHz RF Att 20 dB
Ref Lvl -0.34 dB VBUW 3 kHz
130 dBuV 2B2.56513026 kHz SWT 280 ms Unit dBuV
130
20 dB|Offset vi|T 94.67 dBu
945.92333145 MHz
120 2T [TTTT [ 37 a8
D1 114]47 By A A E2.BE513026 kH
110} / )\
100) .
b2 B4.47 dBuv J wﬂ‘vh)‘J Uhur\/ \‘%
o / BT

. J

o I "
[yt LT

40
0
Center 926.060606 MHz 100 kHz/ Span 1 MHz
litle: 76581JD01
LComment A: TX 20 DB BANDWIDTH TOP CHANNEL
ate: 17.JUN.2010 16:52:58

Top Channel
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5.2.5. Transmitter Carrier Frequency Separation

Test Summary:

FCC Part: 15.247(a)(1)

Test Method Used: As detailed in ANSI C63.10 Section 7.7.2

Environmental Conditions:

Temperature (C): 25
Relative Humidity (%): 30
Results:
Transmitter Carrier - :
; Limit Margin
Frequency Separation (kHz) (kHz) Result
(kHz)
966.5 >299.9 666.6 Complied
® Delta 1 [T1] RBW 20 kHz RF Att 30 dB
" con 5. TNEELT ke ST 125 n  Unil
* 20 dB|Dffset 5
-20 f AF \
Lo I
AL A
MY iy Wil
=70
-aol
Center 514.7 MHz 200 kHz/ Span 2 MHz
[Fitle: 76581JD01
LComment A: CARRIER FREQUENCY SEPERATION
ate: 20.JUN.2010 10:22:13
Note(s):

1. *The limit is a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

2. The hopping function of the EUT was enabled. Markers were placed on the peaks of two adjacent
channels and the frequency delta recorded.

3. EUT serial number 13 was used for testing.
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5.2.6. Transmitter Number of Hopping Frequencies and Aver age Time of Occupancy

Test Summary:

FCC Part: 15.247(a)(1)(i)

Test Method Used: As detailed in ANSI C63.10 Section 7.7.4

Environmental Conditions:

Temperature (C): 29

Relative Humidity (%): 28

Results: Number of Hopping Frequencies:

Number of Hops Limit (Hops) Note Result

25 225 1 Complied

Results: Average Time of Occupancy

Emission Average Time Limit Margin
! of Occupancy* 9 Note Result
Width (ms) (s) (s) (s)
31.6 0.1896 0.4 0.2104 2 Complied
Note(s):

For a hopping channel 20 dB bandwidth of equal to or more than 250 kHz
2. *In a 10 second period

The EUT transmits 6 times in succession within a period of approximately 300 ms every 10 seconds. 6 x
burst length of 31.6 ms = 189.6 ms. Therefore total on-time within 10 seconds is 189.6 ms.

4. EUT serial number 13 was used for testing.

The peaks shown on the TX on time in 10 second period plot (aside from the measured transmission
slot) are not related to the EUT and are the residual noise of the spectrum analyser for the given sweep
time.

Limit:

If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25
hopping frequencies and the average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 10 second period.
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Transmitter Number of Hopping Frequencies and Avera

ge Time of Occupancy (continued)

Delta 1 L0 RBW 100 kHz  RF Att 20 dB Marker L LT1) RBW 100 kHz  RF Att 20 dB
Ref Lvl 3.50 B VBW 300 kHz Ref Lvl 1.22 dBn  VBW 300 kHz
30 dBm 31.610922 ms SUT S0 ms  Unit dBm 30 dBm -1.803507 ms SUT 1s  Unit dBm
30, 30,
20 dB|Offeet Vil a1 dor] 20 dB|Offeet vilir1] 22 o8] g
-37.775651 us -1.803607 ns
20 RELLES] S0 dB 20 ~TTTTT 033 08
31.610822 ns 306.61326 ns
10) - 10)
-10 -10
-20] -20]
~30] ~30]
-40 -40]
-50] 4 ’w -50]
|
T T
-70 -70
Center 915.2 MHz 5 ms/ Center 915.2 MHz 100 ms/
ritle: 76561JD01 ritle: 76561JD01
Fonment A: TX ON PERIOD Fonment A: TX ON TIME IN 1 SECOND PERIOD
ate: 17.JUN.2010 15:12:29 ate: 25.JUN.2010  12:15:43

TX on period

TX on time in 1 Second period

Marker L LT1) RBW 100 kHz  RF Att 20 dB RBW 100 kHz  RF Att 10 dB
Ref Lvl 8.38 dBn  VBW 300 kHz Ref Lvl VBW 300 kHz
30 dBm -41.88376B ms SWT 10 s Unit dBm 20 dBm SUT 7.5 ms Unit dBm
30, 20,
20 dB|Offeet Vil q.38 dbr] . 20 dB|Of feet .
-41.883768 ms
20 ~T{TTTT 53 a8 10
10 1 0
-10 -20
LAk AL
-20 -30]
~30] ~40]
-40] -50] u
-50] -60}
-60] -70]
T
_70l -80
Center 915.2 MHz 1s/ Start 300 Mz 3 MHz/ Stop 930 MHz
ritle: 76561JD01 ritle: 76561JD01
Fonment A: TX ON TIME IN 10 SECOND PERIOD Fonment A: NUMBER OF CHANNELS
ate: 25.JUN.2010  12:19:29 ate: 17.JUN.2010 13:13:50

TX on time in 10 second period

Number Of Hopping Channels

RFI Global Services Ltd
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5.2.7. Transmitter Maximum Peak Output Power (ERP)

Test Summary:

FCC Part: 15.247(b)(2)

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.5

referencing ANSI C63.4 (see note 2 below)

Environmental Conditions:

Temperature (C): 28
Relative Humidity (%): 31
Results:
ERP Limit Margin
Channel (dBm) (dBm) (dB) Note Result
1 3.7 24.0 20.3 1 Complied
13 3.2 24.0 20.8 1 Complied
25 1.6 24.0 22.4 1 Complied
Note(s):

1. For frequency hopping systems employing less than 50 hopping channels

2. These tests were performed radiated; therefore the EUT antenna gain is encompassed in the final result

and not measurable.

3. Tests were performed using the test methods described in ANSI C63.10 Sections 6.3 and 6.6 in lieu of
the test method for a conducted measurement described in ANSI C63.10 Section 6.10.1.

4. EUT serial number 11 was used for testing.
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Transmitter Maximum Peak Output Power (continued)

10,

® Ref Lvl

Marker 1 [T1]

3.72 dBm  VBW 100 kHz

10 dBm

I

v

N

RBW 100 kHz RF ALt 20 dB

904. 28477295 Miz SwWi 5 s Uni t dBm

[Dat e

-9
Center 904.296296 Mz

50 kHz/
14.JUL. 2010 13:57:27

Span 500 kHz

® Ref Lvi

RBW 100 kHz RF ALt 20 dB
VBW 100 kHz

Marker 1 [T1]
3.18 dBm

10 dBm 915. 18446894 Mz SWK 5 s Wi t dBm
10
1

] /—L
10 /
,zo/ \
-30
-7
iy

Center 915.2 M 50 kHz/ Span 500 kHz

Dat 14.JUL. 2010 13:55:41

ERP / Bottom Channel

@

10,

Marker 1 [T1]

Ref Lvl 1.62 dBm  VBW 100 kHz

10 dBm

PaERNG

e

RBW 100 kHz RF ALt 20 dB

926. 05108696 Miz SwWr 5 s Uni t dBm

[Dat e

Center 926. 060606 Mz 50 kHz/

14.JUL. 2010 14:00: 06

Span 500 kHz

ERP / Top Channel

ERP / Middle Channel

RFI Global Services Ltd
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5.2.8. Transmitter Radiated Emissions

Test Summary:

FCC Part: 15.247(d) & 15.209(a)

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (C): 29

Relative Humidity (%): 23

Results: Top Channel

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuv/m) (dB)
970.842 Vertical 29.7 54.0 24.3 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss

2. The carrier is shown on the pre-scan plot at approximately 926 MHz.

3. The preliminary scans showed similar emission levels below 1 GHz, for top, middle and bottom channel
of operation. Therefore final radiated emissions measurements were performed with the EUT set to the
top channel only.

4. All emissions were investigated and found to be at least 20 dB below the specified limit; therefore the
highest emission level was recorded as shown in the table above.

5. EUT serial number 11 was used for testing.
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Transmitter Radiated Emissions (continued)

40

30,

Marker 1 [T1] RBW 100 kHz  RF At 0 dB.
Ref Lvl 23.83 dBNV  VBW 300 kHz
70 dBWV 51.38276553 Mz SWI 300 ns Wni t 5 dBYV
70,
Y111 23.8% dBy
1.38276543 Mz
60 V2 [T 98. 0§ dBy
976. 13226443
50 V3 [T1] 29.7¢ dBy
970. 84168347 Mz

Dat e

-30
Start 30 MHz

14.JUL. 2010 14:23: 32

97 MHz/

Stop 1 Gz

RFI Global Services Ltd
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5.2.9. Transmitter Radiated Emissions

Test Summary:

FCC Part: 15.247(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6
referencing ANSI C63.4
Frequency Range 1 GHz t0 9.30 GHz
Environmental Conditions:
Temperature (C): 28
Relative Humidity (%): 31
Results: Highest Peak Level. Bottom Channel
Frequency Antenna 'T_(g\l;:ll Limit Margin Result
(MHz) Polarity (dB pv/m) (dBuv/m) (dB)
1808.416 Horizontal 49.3 *81.1 31.8 Complied
Results: Highest Peak Level. Middle Channel
Frequency Antenna AI‘_(::/J;I Limit Margin Result
(MHz) Polarity (dB v/m) (dBuv/m) (dB)
1830.454 Horizontal 50.5 *80.6 30.1 Complied
Results: Highest Peak Level. Top Channel
Frequency Antenna '?‘_‘:3;' Limit Margin Result
(MHz) Polarity (dBv/m) (dB uVv/m) (dB)
1852.047 Horizontal 52.0 *79.0 27.0 Complied
Results: Highest Peak Level. Hopping Mode
Frequency Antenna :T_Cet\L/Jsf Limit Margin Result
(MHz) Polarity (dBv/m) (dB uv/m) (dB)
1850.164 Horizontal 51.3 *79.0 27.7 Complied
Note(s):

1. *-20 dBc limit

2. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss

3. All other emissions were >20 dB below the applicable limits or below the noise floor of the measurement
system.

4. EUT serial number 11 was used for testing.
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] REW T ME R AT 10 dB Marker 1 [T1] REW T e R AT 10 dB

Ref Lvl 56.56 dBYV  VBW 3 M Ref Lvl 44.47 dBWV  VBW 3 M

80 dBYV 1.85370741 GHz SWr 7.5 ns Uni t dByv 80 dByV 1.85370741 GHz SWr 7.5 ns Uni t dByv
80 80

|01 74 |uBy
70| 70|
60 1 60

I D1 54 |dBYV.
WW :

40 WMLMW 40

M me

20|

Start 4 Giz 400 MHz/

Start 1 Giz 300 MHz/ Stop 4 GHz Start 1 Giz 300 MHz/ Stop 4 GHz
Titie: 76581JD06 Titie: 76581JD06
Conment A: RADI ATED SPURI QUS EM SSI ONS TX MODE TGP CHANNEL Conment A: RADI ATED SPURI QUS EM SSI ONS TX MODE TGP CHANNEL
Dat e: 14.JUL. 2010 15: 49: 03 Dat e: 14.JUL. 2010 15: 50: 53
Marker 1 [T1] REW 1 M RF Att 0 dB Marker 1 [T1] REW 1 M RF Att 0 dB
Ref Lvl 47.39 dBYV VBW 3 Mz Ref Lvl 36.97 dBYV VBW 3 Mz
80 dBYV 6.97394790 Gz swr 23 ms Uni t dByV 80 dByV 6.99799599 GHz swr 23 ms Uni t dByV
80, 80,
o1 74 [dBy
70} 70}
60| 60|
D2 54 [dBYV.
1
WMW ) 1

20|

Start 4 Giz 400 MHz/

Stop 8 Gz Stop 8 Gz
ritie: 765813006 ritie: 765813006

Comrent A: RADI ATED SPURI QUS EM SSI ONS TX MODE TGP CHANNEL Comrent A: RADI ATED SPURI QUS EM SSI ONS TX MODE TQP CHANNEL

Dat e: 14.JUL. 2010 _16: 20: 51 Dat e: 14.JUL. 2010 _16: 23: 00

Peak Detector

Average Detector

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying

tables.
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] REW 1 M R ALL 0 dB Marker 1 [T1] REW 1 M R ALL 0 dB

Ref Lvl 49.06 dBYV VBW 3 Mz Ref Lvl 35.96 dBYV VBW 3 Mz

80 dBYV 8.58096192 Gz SWr 7.5 ms Uni t dByV 80 dByV 8.77895792 Gz SWr 200 ms Uni t dByvV
80, 80,

o1 74 [dBy
70} 70}
60| 60|

D2 (54 dBYV

40| 40|
(S A
NN S i |

30| 30|

20| 20|

of of

10| 10|

Start 8 Gz 130 MHz/ Stop 9.3 Gz ’ Start 8 Gz 130 MHz/ Stop 9.3 Gz
Title: 76581JD06 Title: 76581JD06
[Comment  A: RADI ATED SPURI QUS EM SSI ONS TX MODE TOP CHANNEL [Comment A: RADI ATED SPURI QUS EM SSI ONS TX MODE TOP CHANNEL
[Dat e: 14.JUL. 2010 16: 25: 44 [Dat e: 14.JUL. 2010 16:27: 16
Peak Detector Average Detector

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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5.2.10. Transmitter Band Edge Radiated Emissions

Test Summary:

FCC Part:

15.247(d)

Test Method Used:

As detailed in ANSI C63.10 Section 6.9.2

Environmental Conditions:

Temperature (C): 27
Relative Humidity (%): 25
Results: Peak Power Level Static Mode
Emission Level -20 dBc Limit Margin
Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
902.000 61.9 81.1 19.2 Complied
928.000 61.0 79.0 18.0 Complied
Results: Peak Power Level Hopping Mode
Emission Level -20 dBc Limit Margin
Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
902.000 61.9 81.1 19.2 Complied
928.000 46.4 79.0 32.6 Complied
929.302 58.7 79.0 20.3 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

2. EUT serial number 11 was used for testing.
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Transmitter Band Edge Radiated Emissions (continued )

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 61.94 dBNV  VBW 300 kHz Ref Lvl 61.01 dBNV  VBW 300 kHz
110 dBWV 902. 00000000 MHz SW 12.5 ns Uni t dByv 105 dBWV 928. 00000000 MHz SW 12.5 ns Uni t dByv
11 101
4.6 dB Ofsel Yi1[T1] 61.94 dBy 1o 2.4 dF Ofse Yi1[T1] 61.01 dBy
902. 00000000 Mz DI 997108y 978. 00000000 MHz
100l-DL 101 1 dBy
90|
9
89 D2 (79 dBY
80| D2 [81.1 dBNV
7
70|
60]
o ] \\
50|
” W"""’ \N
4o Al VPV IR
MW b
40|
30|
3
20|
20|
AL L F
1
Center 902 Mz 5 MHz/ Span 50 Mz Center 928 Miz 5 MHz/ Span 50 Mz
Ti tle: 76581JD06 Title: 765813006
Comrent A: LOWER BAND EDGE/ STATI C Comrent A UPPER BAND EDGE/ STATI C
Dat e: 14.JUL. 2010 17:43:52 Dat e: 14.JUL. 2010 17:58: 21
Marker 1 [T1] RBW 100 ki RF AL 10 dB Marker 1 [T1] RBW 100 kHz RF At 10 dB
Ref Lvl 61.88 dBYV  VBW 300 ki Ref Lvl 46.40 dBNV  VBW 300 kHz
110 dBWV 902. 00000000 Mz SW 12.5 ms Uni t dBwV 110 dBWV 928. 00000000 MHz SW 12.5 ns Uni t dByv
11 11
4.6 dB Ofse Vi) 61.188 dBy 4.6 dF Ofse vi[T1] 46.140 dBy
902. 00000000 M+z| 928. 00000000 Mz,
1|
100 DL 1011 dBy 100 T Vo [T 58.70 dBy
979. 30260521 Mz
9 9
50 D2 [81.1 dENV 80 H
70| 70|
6 ] 6 z
50| 50|
AOMM ” 49
3 3
20| 20|
AL s
1 1
Center 902 Miz 5 Mz/ Span 50 Mz Center 928 Miz 5 M/ Span 50 Mz
Ti t1e: 765813006 mitle: 76581JD06
[Coment A© LOWER BAND EDGE/ HOPPI NG (Comment A: UPPER BAND EDGE/ HOPPI NG
Dat e: 14.JUL. 2010 18:29: 57 Dat e: 14.JUL. 2010 18:18: 05

Lower Band Edge / Hopping

Upper Band Edge / Hopping
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence CaIcuIa.ted

Level (%) Uncertainty

Transmitter Maximum Peak Output Power N/A 95% +2.94 dB

Transmitter Carrier Frequency Separation N/A 95% +0.92 ppm
Transmitter Average Time of Occupancy N/A 95% +0.3 ns

20 dB Bandwidth N/A 95% +0.92 ppm
Radiated Spurious Emissions 30 MHz t0 9.3 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

RFI Instrument Manufacturer Type No.  Serial No. Date Cal.
No. Calibration Interval
Due
AO57 High Pass Filter Aerial Facilities HP-950- 4389B Calibrated -
5N before use
A1069 | LISN Rohde & Schwarz ESH3-75 837469/012 13 Apr 2011 12
A1393 | Attenuator Huber + Suhner 757456 6820.17.B Calibrated -
before use
A1396 | Attenuator Huber + Suhner 757987 6810.17.B Calibrated -
before use
A1398 | Attenuator Weinschel WA46-20 Al129 Calibrated -
before use
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | Calibrated -
before use
A1818 | Antenna EMCO 3115 00075692 27 Nov 2010 12
A1830 | Pulse Limiter Rhode & Schwarz ESH3-72 100668 01 Mar 2011 12
A1932 | High Pass Filter AtlanTecRF AFH- 20r-JFBDO4- | Calibrated -
02000 002 before use
A1974 | High Pass Filter AtlanTecRF AFH- 090000283 Calibrated -
01000 before use
A1975 | High Pass Filter AtlanTecRF AFH- 090424010 Calibrated -
03000 before use
A288 Antenna Chase CBL6111A | 1589 16 Mar 2011 12
A296 Attenuator Narda 766-20 167 Calibrated -
before use
K0001 | 5m Semi-Anechoic | Rainford EMC N/A N/A 25 Apr 2011 12
Chamber
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 01 Sep 2010 | 12
M1124 | Test Receiver Rohde & Schwarz ESI26 100046K 22 Apr 2011 12
M1242 | Spectrum Analyser | Rohde & Schwarz FSEM30 845986/022 18 Mar 2011 | 12
M1263 | Test Receiver Rohde & Schwarz ESIB7 100265 28 Jun 2011 12
M1273 | Test Receiver Rhode & Schwarz ESIB 26 100275 08 Apr 2011 12

NB In accordance with UKAS requirements all the measurement equipment is on a calibration schedule.
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