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1. Description of the Test Site

1.1 Test Site L ocation:

Laboratory : TDK South China EMC Center
SAE Technologies Development (Dongguan) Co.,
Ltd. Changan Branch

Address : Zhenan Hi-tech Industrial Park, Dongguang City,
Guangdong Province, China

Phone no. : (86)-769-8564-4678

Fax no. : (86)-769-8564-4499

Email :  emc@cn.tdk.com

1.2 SiteRegistration

VCCI (November, 2011) : Reg. No. R-3733,C-4184
FCC site registration (August, 2011) : Reg. No. 732901
IC registration : Reg. No. 7993
CNAS(August, 2010) : Reg. No. L4677

1.3 Test Scope

EMC and RF testing according to national / international standards
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2. Description of the Tested Samples

2.1 Customer Information

Customer :  Beam Communications Pty Ltd.

Address : 5/8 Anzed court Mulgrave, Victoria, Australia 3170
Phone no. © NIL

Fax no. ' NIL

2.2 ldentification of EUT

Trademark © None
Model(s) : 0C800
Serial No. :  None

2.3 Spec of EUT (for Bluetooth)

Description of Antenna . fixed, built-in antenna, 1.0dBi
Power Supply . 15V DC, 4A
Description of adaptor . Trademark: UNIFIVE

Model: UEC360-1540
Input: AC 100-240V, 50/60Hz, 1.5A
Output: DC 15V 4A

Operation Frequency - 2402 MHz ~ 2480 MHz
Number of Channels 79

Spread Spectrum - FHSS

Type of Modulation . GFSK with 1Mbps

2.4 Test Standards List

FCC Part 15 (2011)
American national standard for methods of measurement of radio noise emissions from
low-voltage electrical and electronic equipment in the range of 9KHz to 40GHz.

FCC PUBLIC NOTICE DA 00-705
Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems
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3. Test Specifications
3.1 Standard(s) Used

FCC Rules Description Of Test Result
15.203/15.247(b) Antenna Requirement Pass
15.207 Conducted Emission Pass
15.247(a)(1) Hopping Channel Bandwidth Pass
15.247(a)(1) Hopping Channel Separation Pass
15.247(a)(1) Number of ngiiing Frequency Pass
15.247(a)(1)(iii) Dwell Time of Each Frequency Pass
15.247(b)(1) Maximum Peak Output Power Pass
15.247(d) Band Edges Emission Pass
15.247(d) Spurious Radiated Emission Pass

3.2 Deviationsfrom the Test Specification

N/A

3.3 Test mode

The EUT has been tested under operating condition.
Software used to control the EUT for staying in continuous transmitting mode is

programmed.

Channel 1(2402MHz), Channel 40(2441MHz), Channel 79(2480MHz) are chosen for the

final testing.

TDK South China EMC Center
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4. Test Result

4.1 Antenna Requirement
4.1.1 Standard Applicable
Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be replaced
by the user, but the use of a standard antenna jack or electrical connector is prohibited.

Section 15.247(b):
If transmitting antennas of directional gain greater than 6 dBi are used, the peak output

power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

4.1.2 Antenna Connected Construction
The antenna connector is designed with permanent attachment and no consideration of

replacement.
Transmitter antenna of directional gain is 1.0dBi.
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4.2 Conducted Emission (mains)
4.2.1 Test Summary

Test Room : Shielded Room

Power Source : AC 120V /60Hz

Standards: . FCCPartl5 B:2011

EUT Type :  Table Top

EUT configuration :  EUT’s highest possible emission level

4.2.2 Block diagram of test setup

e

Adapter

Telephone

LISN

AC mains gl

4.2.3 Measurement method

The EUT along with its peripherals were placed on a 1.0m (W) x 1.5m(L) and 0.8m in
height wooden table and the EUT was adjusted to maintain a 0.4m space from a vertical
reference plane. The EUT was connected to power mains through a Artificial Mains
Network(AMN), which provided 50 ohm coupling impedance for measuring instrument

and the chassis ground was bounded to the horizontal ground plane of shielded room.

The excess power cable between the EUT and the AMN was bundled. All connecting

cables of EUT and peripherals were moved to find the maximum emission.
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4.2.4. Result
PASS
Conducted Emission
TDK South China EMC Centre
Date - 2011-0503 17:13:41
Company Name : Document No. §
Model Name . OC800 Power Supply AC120V/60Hz
Product Name . Oceana 800 TempMHumi . 2bdeg/ 52%RH
Test condition . Normal Operator . PAN
Memo

LIMIT : FCC Part 15B QP
FCCPart 15B AV

[dBuV] PHASE L1 [QP/AV)

:: \ A}Hﬂ'urvri “'ﬂw- 1 MI '

ASM 2M wm MM M M M M M 10M 20M  30M

Frequency[Hz]
[dBuV] PHASE = L2 [QP/AV]

50 "“.- \
40 Al T i Wﬁm
\ 1 | "f\‘ 1A N L r
5 | q\ .‘J)U [ (1l 'm‘ '!”4'11 "",I'I.ﬂ"wl \ M w
v Wi ! I T NPT T
20
10
AsM 2M M M M M M M M 7™M 10M 20M  30M
Frequenoy[Hz)
TOK South China EMC Centre  Tell 0769-8564 4678  Fax 0769-8564-4499
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Conducted Emission

TDK South China EMC Centre
Date - 2011-05-03 17:13:41

Company Name : Document No. :

Model Name - 0OCB00 Power Supply - AC120V/60Hz
Product Name - QOceana 800 Temp/Humi - 2hdeg/ 52%RH
Test condition : MNormal Operator o PANG

Memo

LIMIT : FCC Part 15 B QP
FCC Part 156 B AV

NO FREQ READING CFACTOR RESULT LIMIT MARGIN  PHASE
QP AV QP AV QP AV QP AV
[MHz] [dBuV] [dBuv] [dB] [dBuV] [dBuV][dBuV] [dBuV] [dBuV] [dBuV]

1 020000 344 109 10.0 444 209 63.6 536 19.2 27 U
2 047000 297 10.7 99 396 20.6 56.5 46.5 16.9 260 L1
3 2400000 378 362 94 472 4586 60.0 500 12.8 44 L1
4 018900 388 17.7 10.0 466 277 641 541 17.5 284 L2
5 047400 303 143 99 402 242 56.4 464 16.2 222 L2
6 24.00000 383 36.7 94 477 461 60.0  50.0 12.3 39 L2

TDK South China EMC Centre  Tell:0769-8564-4878  Fax:0769-8564-4499
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4.3 Hopping Channel Bandwidth
4.3.1 Applicable Standard

Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier

frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater.

4.2.2 Block diagram of test setup

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.2.3 Measurement method
1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 300KHz.
3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.
4. Measure spectrum width with level more than 20dB below the peak level.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.
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4.2.4. Result

Report No.: TR-1202-067-01

EUT: Oceana 800
M/N: OC800
Operation Condition: Tx Mode

Temperature ( ) :22~23

Humidity (%RH ): 50~54

Barometric Pressure ( mbar ): 950~1000
Test data: Apr 19, 2012

Test engineer: Phenix

Channel No. Frequency 20dB Bandwidth Min. Limit
(MH2) (kH2) (kH2)
LOW 2402 920 >25
MID 2442 925 >25
HIG 2480 920 >25
Channel LOW
i Agilent B T | Wiarker
Mki2 & 450 kHz |
Es;f dBm Atten 15 dB -20.05 dB [
Py 1 2 3 4
Log - h . - = -
10
dB/ Nyv \QL MWarker Trace
Offst ~ Auta 1 2 3
2 by A e
LD Readout |
Freguency
Function
off
Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms ({401 pts) Marker Table
hdareer Trace Type X Pz Amplitude @ ﬂf
1R (4] Freq 2401995 GH=z 0747 dBm
14 (1 Fraq 470 kHz 2076 dB
ZR (4] Fre 2401995 GH=z 0747 dBm
24 (1 Fre: 450 kHz 2006 dB Marker All Off
More
2of2
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Channel MID
i Agilent R T | Mlarker
1

Mkr2 & -450 kHz
Ref5 dB Atten 15 dB -20.73 dB
¢ m en Select Marker
Peak fL ] 5 E 4
Log A - - -
10 .
5}-\,’- '.L\_\Q
g';’;t ) Mormal
2 T
dB S Ky
Delta
Delta Fair
(Tracking Ref)
Ref Delta
Center 2.441 GHz Span 2 MHz _
#Res BW 30 kHz #VBW 100 kHz #Sweep 100 ms (401 pts) Span Pair
hdarker Trace Type K Pz Amplitude SFJan m
1R 1) Freq 2440090 GHz -1.83 dBm
14 1) Freq 475 kHz .20.58 dB
2R 1) Freq 2440090 GHz -1.83 dBm Off
24 1) Freq 450 kHz 20,73 dB
Mare
10f2

Channe HIG
i Agilent R T | Wiarker
Mkrl & 465 kHz |
Ref5 dB Atten 15 dB -20.81 dB
Pzak n en = Select Marlaer
1'] 3 u_/-r\' 1
Lo &
td)Ef; Mormal
L
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.48 GHz Span 2 MHz _
#Res BW 30 kHz #WBW 100 kHz #Sweep 100 ms (401 pts) Span Pair
harker Trace Type X Pz Amplitude Span m
1R 1) Freq 2 470005 GHz -4.204 dBm
14 ) Freq 485 kHz 2081 4B
2R 1) Fraq 2470005 GHz -4.201 4Bm Off
24 <) Freq -458 kHz 2022 4B
Mare
1 of2
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4.4 Hopping Channel Separation

4.4.1 Applicable Standard
Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping
channel, whichever is greater.

4.4.2 Block diagram of test setup

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.4.3 Measurement method
1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 300KHz.
3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The Hopping Channel Separation is defined as the separation between 2 neighboring
hopping frequencies.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.
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4.4.4. Result
Temperature ( ):22~23 EUT: Oceana 800
Humidity (%RH ): 50~54 M/N: OC800
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Apr 19, 2012 Test engineer: Phenix
Channel No. Frequency Channel 20dB
(MH2) Separation Bandwidth
(kHz) (kH2)
LOW(channel 1) 2402 990 920
MID(channel 40) 2442 997.5 925
HIG(channel 79) 2480 1000 920
Channel Low
i Agilent R T [ wveker
Mkl 4 9900 kHz |
Ref5 dBm Atten 15 dB -0.047 4B
Select Marker
Lo R, el |E02 3 4
10 i b
td)Ef; ﬂm/ﬂy \R.T nr/'r/ b, Mormal
2 /|
- N /{F Delta
i
\WMW Delta Pair
(Tracking Ref)
Ref Delta
M1 S2 _
S3 FC Span Pair
An Span  Center
Off
Center 2.402 GHz Span 3 MHz More
#Res BW 100 kHz #VBW 300 kHz #Sweep 10 ms (401 pts) i
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Channel MID
i Agilent BT IW
Mkrl & 5975 kHz
Ref5 dB Atten 15 dB 0.507 dB
F'gak - = = 3 Select Marker
1 2 3 4
Log e, ey, et R
10 ‘\& A N ﬁ/v \
dB/ N h
ofist | il ', i~ Mormal
2
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
M1 s2 _
S3 FC Span Pair
AR Span Center
Off
Center 2.442 GHz Span 3 MHz 1“”?59
#Res BW 100 kHz #VBW 300 kHz #Sweep 10 ms (401 pts) .

Channel HIG
i Agilent R T | Wiarker
Mkr1 4 -1.0000 MHz )
Eefﬁ dBm Atten 15 dB -0.5358 dB Seloct Marker
eak
ik 1 2 3 4
Log
VRN FARNFIN
dB/ Mormal
o [N,
dB |
Delta
\.«m Cielta Pair
W lnw}/ {Tracking Ref)
Ref Delta
M1 s2 _
%3 EC Span Pair
AA Span Center
Off
Center 2.48 GHz Span 5 MHz 1’“?59
#Res BW 100 kHz #VBW 300 kHz #Sweep 10 ms (401 pts) .
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4.5 Number of Hopping Frequency

4.5.1 Applicable Standard
Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5
MHz band employing at least 15 non-overlapping hopping channels. Frequency hopping
system which use fewer than 75 hopping frequencies may employ intelligent hopping
techniques to avoid interference to other transmissions. Frequency hopping system may
avoid or suppress transmissions on a particular hopping frequency provided that a
minimum of 15 non-overlapping channels are used.

4.5.2 Block diagram of test setup

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.5.3 Measurement method

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 300KHz.
3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. Observe frequency hopping in 2400MHz~2483.5MHz, there are 20 non-overlapping

channels.
4.5.4. Result
Temperature ( ):22~23 EUT: Oceana 800
Humidity (%RH ): 50~54 M/N: OC800
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Apr 19, 2012 Test engineer: Phenix
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Frequency Number of Hopping Min. Limit
(MH2) Channel (Channels)
2400~2483 79 >15
Test Plot:
i Agilent E T | Wiarker
1
Ref5 dBm Atten 15 dB
Peak 1Sele§t Maarker .
Log WWWWN 'n[ W L
10 ,
g';’;t | LR RS R Normal
2
dB
Delta
Delta Pair
|||11| (Tracking Ref)
Ref Delta
M1 52 :
S3 FC Span Pair
AA Span Center
Off
Start 2.4 GHz Stop 2.483 GHz 1M?59
#Res BW 100 kHz #VBW 300 kHz #Sweep 10 ms (401 pts) .
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4.6 Dwell Time of Each Frequency

4.6.1 Applicable Standard
Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5
MHz band. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4seconds multiplied by the number of hopping channels
employed.

4.6.2 Block diagram of test setup

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.6.3 Measurement method

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 1MHz and VBW to 3MHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is more than once pulse
time.

4. Set the center frequency on any frequency would be measure and set the frequency
span to zero span.

5. Measure the maximum time duration of one single pulse.
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4.6.4. Result

Temperature (

) : 22~23

EUT: Oceana 800

Humidity (%RH ): 50~54

M/N: OC800

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

Test data: Mar 29, 2012

Test engineer: Phenix

Calculate:

The Dwell Time = (time of Pulse/ Pulse Cycle) x 0.4(second) x 79(channels)

Channel Time of Pulse | Pulse Cycle Dwell Time Limit Result
(ms) (ms) (ms) (ms)

LOW 0.35 37.69 293 400 Pass

MID 0.35 40.41 274 400 Pass

HIG 0.35 37.5 295 400 Pass

The maximum time of occupancy for a particular channel is 295 ms, which is less than the 400

ms allowed by the rules; therefore, it meets the requirements of this section.

SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch

TDK South China EMC Center
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Test Plot:
Channel LOW
“i Agilent R T | e
Mkrl & 350 ps !
Ref5 dB Atten 15 dB -31.64 dB
F,e m en Select Marker
eak 1 2 3 4
Log n",k - = = -
10 '
dB/ Mormal
Offst
2 1F
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
W1 S2 JJM _
3 FCli s borabth ol ol VORI FERE PP FYOo| WO BT Span Pair
an o R P SR R | Span Center
Off
Center 2.402 GHz Span 0 Hz 1"”?59
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms 401 pts) .

“i Agilent E T IW
Mkrla 37E9ms |
Ref5 dB Atten 15 dB -0.071 dB
pe = = Select Marker
eak [+] [+]
1 1 2 3 14
Log
10
db/ MNormal
Offst
2
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
W1 S2 _
S3 FC MWMMWWM WmmMNﬂw&vw ! Span Pair
AA Span Center
Off
Center 2.402 GHz Span 0 Hz 1"/1?59
Res BW 100 kHz #VBW 300 kHz Sweep 75 ms (#01 pts) .

TDK South China EMC Center
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Channel MID
i Agilent R T | Y —
Mkrl &2 350 ps !
Ref 5 dB Atten 15 dB -26.91 dB
N m en Select Warler
Peak
1 2 3 4
Log
dB/ Mormal
Offst
2
dB F
Delta
Delta Pair
(Tracking Ref)
Ref Delta
W1 S2 r ﬂ, s Pai
53 FC o f ool o Ll | Aoy pan =air
A gl u"pwww i Pire WL‘L.H; m{w:v vﬂ"‘v'f\ﬂw APy { T | Span Centar
Off
Center 2.441 GHz Span 0 Hz 1“”?59
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) .

i Agilent R T | Wiarker
Mkl 4 4041ms |
Ref5 dB Atten 15 dB 0.061 dB
Pgak L S = S Select Marker
- P o = 1L 2 3 4
10
dB/ Mormal
Offst
2
dB
Delta
Delta Pair
( (Tracking Ref)
Ref Delta
n s o |
53 FCMMJ\ I P T JWWMW Span Pair
AA Span Center
Off
Center 2.441 GHz Span 0 Hz 1’“?59
Res BUW 100 kHz #VBW 300 kHz Sweep 73.48 ms (101 pts) .
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Channel HIG
i Agilent R T | Wiarker
Mkrl & 350 o5 !
Ref5 dB Atten 15 dB -31.06 dB
Pzak m en Select Marker
1 2 3 4
Log
10
Ll . Normal
Offst
2
dB L
Delta
Delta Pair
(Tracking Ref)
Ref Delta
W1 §2 S Pai
S3 FClfy bd b s oL et AT T pan rair
MMW LAk . ﬂl” IJW'? “t W N WIS Saan Center
Off
Center 2.48 GHz Span 0 Hz 1M?ge
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts) .

< Agilent E T | Marker
Mkrla 375ms |
Ref5 dB Atten 15 dB -0.0358 dB
¢ L = Select Marker
Peak
Loy 1k 1 1 2 3 4
10
- Normal
Offst
2
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
V1 82 L»w :
S3 EC N O |y Part I I WY SR | WL [ W) Span Pair
AA Span Center
Off
Center 2.48 GHz Span 0 Hz 1M?ge
Res BUW 100 kHz #VBW 300 kHz Sweep 75 ms (401 pts) .
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4.7 Maximum Peak Output Power

4.7.1

Applicable Standard

Section 15.247(b)(1): For frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 non-overlapping hopping channels and The maximum peak
output power shall not exceed 1 watt. For all other frequency hopping systems in this
frequency band, The maximum peak output power shall not exceed 0.125 watt.

4.7.2

4.7.3

1.

2.

5.

Block diagram of test setup

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

Measurement method

Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

Position the EUT as shown in above figure without connection to measurement
instrument. Turn on the EUT and connect its antenna terminal to measurement
instrument via a low loss cable. Then set it to any one measured frequency within its

operating range and make sure the instrument is operated in its linear range.

. Use the following spectrum analyzer settings:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the

peak of the emission. The indicated level is the peak output power. Plot the result on

the screen of spectrum analyzer.
Repeat above procedures until all frequencies measured were complete.
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4.7.4. Result
Temperature ( ):22~23 EUT: Oceana 800
Humidity (%RH ): 50~54 M/N: OC800
Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Tx Mode
Test data: Mar 29, 2012 Test engineer: Phenix
Channel No. Frequency Output Power Limits
(MH2) (dBm) (dBm)
LOW 2402 -1.77 30
MID 2441 -4.93 30
HIG 2480 -6.30 30
Channel LOW
S Aglent R_T IlFrequhannel
Ch Freq 2402 GHz Trig  Free Center Freq
hannel Power 240200000 GHz
Start Freq
2.39600000 GHz
Ref 12 dBm Atten 20 dB
ipeak Stop Freq
m"g 240500000 GHz
dB/ - CF Step
Offst ™ o= 1.20000000 MHz
p Auto Man
dB —
Freq Offset
Center 2.402 GHz Span 12 MHz  0.00000000 Hz
#Res BYW 1 MHz #WBWW 3 MHz Sweep 4 ms (401 pts
Channel Power Power Spectral Density On8|gnal Trac&f
-1.77 dBm /8.0000 MHz -70.79 dBm/Hz
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Channe MID
i Agilent

R_T |MeasSetup

Ch Freq 2,441 GHz Trig  Free Ay Mumber
hannel Power 10
Off
Avg Mode
Exp Repeat
Ref 12 dBm Atten 20 dB
ipeak Integ B
09 8.00000 MHz
10
dB/
Offst . Chan Pwr Span
2 RS R | P4 112, 0000000 kMHz
dB
Center 2.441 GHz Span 12 MHz
#Res BYW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts]
. Optimize
Channel Power Power Spectral Density Ref Lavel
-4.93 dBm /8.0000 MHz -73.96 dBm/Hz
Mare
1of2

Channd HIG
i Agilent

R_T |FrquChannel

2.48 GHz

Ch Freg

hannel Power

1
Trig  Free

e Center Freq
248000000 GHz

-6.30 dBm /8.0000 MHz

Start Freqg
247400000 GHz
Ref12 dBm Atten 20 dB
’Epeak Stop Freg
04 2 48600000 GHz
10 F
dB/ CF Step
Offst | e | 120000000 MHz
2 Auto Man
dB
Freq Offset
Center 2.48 GHz Span 12 MHz  0.00000000 Hz
#Res BYW 1 MHz #WBWW 3 MHz Sweep 4 ms (401 pts
. Signal Track
Channel Power Fower Spectral Density on ¢ Of

-75.33 dBm/Hz
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4.8 Band Edges Emission

4.8.1 Applicable Standard
Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. In addition, radiated
emissions that fall in the restricted bands, as defined in Section 15.205, must also comply
with the radiated emission limits specified in Section 15.209.

4.8.2 Block diagram of test setup

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.8.3 Measurement method

1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable and cable loss
is used as the offset of the spectrum analyzer.

3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency
span including 10MHz bandwidth from lower band edge. Then detector set to peak and
max hold this trace.

4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.
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4.8.4. Result

Temperature ( ) :22~23

EUT: Oceana 800

Humidity (%RH ): 50~54

M/N: OC800

Barometric Pressure ( mbar ): 950~1000

Operation Condition: Tx Mode

Test data: Feb 24,2012 and Mar 29,2012

Test engineer: Phenix

Conducted:
Frequency Read Delta Limits Margin
(MHz) (dB) (dB) (dB)
2400 -37.11 -20 17.11
2483.5 -55.18 -20 35.18

TDK South China EMC Center
SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch
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Channel LOW
i Agilent R T | Wiarker
Mki3 2.399550 GHz |
Ref5 dB Atten 15 dB 382 dB
¢ m en m Select Marker
Peak ;8 R J I All 5 5 4
Log et % =
10 # W WI'W
|
dB/ : r Mormal
Offst
2 ol M
4B w o
figteg ot Iﬂ-'u Delta
1] I I P o
-19.8
dBm Cielta Pair
(Tracking Ref)
Ref Delta
Center 2.4 GHz Span 10 MHz _
#Res BW 100 kHz #WBW 300 kHz Sweep 4 ms (401 pts) Span Pair
harker Trace Type F Pz Amplitude Span m
1 (1 Freq 2401850 GHz 0272 dBm
2 (1 Freq 2.400000 GHz -36.84 dBm
3 (1 Freq 2.399550 GHz -38.2 dBm Oﬁ:
Mare
1of2

Channd HIG
i Agilent R T | Wiarker
Mki2 2.483500 GHz |
Ref5 dB Atten 15 dB £0.86 dB
PZak rln L = Select Marker
& 1 2 3 4
Log = = -
el WitY)
dB/ Marker Trace
Offst l Ao 1 2 3
2 Vo —————
LD ! Readout |
DI ([ AT SR PNV DR AT A Frequency
25.6
dBm )
Function
Off
Center 2.483 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts) Marker Table
harker Trace Type X Pz Amplitude @ @
1 1 Freq 2478200 GH=z -5.682 dBm
2 1 Freq 24833500 GH=z -60.25 dBm
Marker All Off
Mare
20of2
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Radiated:
CH LOW:

2012/02/24 10:51:50

RADIATED EMISSION

Beam
OCa00
COceana 800
BT (2402M)

Trade Marme
hodel Mame
Product Name
Test Condition

hEmMD

LIWIT : FCC Part1s Ctransmitter spurious abovel Gilaverage)

dBuv/m

Document Mo,
P ower Supply
TempiHumi
Operator

Date : 2012/02/24 10:51:41

AC 120vV6B0HZ
27/55RH %
Phenix

100

— Limit

a0

— Horizantal
\ Horzontal

a0

70

B0

50 -

40 T
| e 5
A R ST Y E b S Iyttt

Il“\"m

i, IR Y P

30

20

2.395G

dBuv/m

2.405G
Frequency[Hz]

100

— Limit

a0

— Vertical
A yeical

a0

70

B0

a0

2t iy g P "
TR i T TS P P i T

)
",
P
J"".I'r\“\a"‘\';..,—._lu\,.'\'ll)‘,rv" =

30

20

2.395G

2405G
Frequency[Hz]
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2012/02/24 10:51:50

RADIATED EMISSION

Date : 2012/02/24 10:51:41

Trade Marme Bieam Document Mo,

raodel Marme Qzgoo Power Supaply A1 2007E0HZ

Product Name Dceana 800 Temp/HuUmi 2T/EERHY

Test Condition BT (24020 Operatar Phenix

Memo

LIMIT: FCC Part15 Ctransmitter spurious abovel Giaverage)
Frequency | Meter | Ant Detector| Antenna | Total Lewel Angle Heght |FPola. | Limit Mar gin
[Miz] | (PK) | Tope Faeor | Lox | (5F) | [deged (0] [dBuVia] | [dE]

[dBuV] [dBfm] |[dB]  |[dBu¥im]

2393344 41.5 | HEN PE 314 -34.0 389 83 1.00 | Hor. 4.0 151
2399.404 40.6 | HEN PE 314 -34.0 35.0 52 1.00 | Vert. 54.0 140

TDK South China EMC Center

SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch
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CH HIG:

201202/24 11:26:09

RADIATED EMISSION

Trade Mame Beam Locument Mo,
Model N ame acano FPower Supply
Froduct Hame Oeana 200 TempsHumi
Test Condition BT (242300 Operatar

hdemo

LIMIT : FCC Fart15 C transmitter = purious abow el G average)

100 dBusm

Crate : 201202524 11: 2602

AL 120WEDHZ
ZTMEERH%
Fhent:

=]

— Lmit

&0 —

— Honzontal

70 -

Horiz ontal

Gl j !

a0 +

a0 |t "

Py

20

"y 0 - A
w*‘&'ﬂquhﬂwmw;ﬂ“‘““-hwwf}*

20

10

u]

247356

100 dBusm

243255
Frequency[Hz]

=] T

— Limit

&0 —

— ‘WJertical
* “hertical

70 | 1

il - :

. 5
a0 7

s .
A —- A L

b Y
30

sy ,.,,_.JJ,HJ.FMWW.M“J“

20

10

u]

247356

243255
Frequency[Hz]
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201202024 11:26:09

RADIATED EMISSION

Date : 201202249 11:26:02

Trade Mame Beam L ocument Mo,

Model Mame acana Paower Supply AC 1Z200E0HZ

FProduct Mame Oeeana 200 TempfHumi 2TIEER HY%

Test Condition BT (242300 Operatar Pheni:

hlemo

LIMIT : FCC Pat1S C transmitter s purious abowed G average)
Frquency | Meter Ant. Detector| Anterma | Total Level ngle Heizht |Pola. | Linut Marg

HU?HZ] (FE) Type actor Less (PEZ) [deziee] [r]rﬁ [dBu Vi) [ﬁn
[dEuV] [dE iy [4E] [dBnV fm]

B3I RES 320 | HEN FE 31.2 -338 354 226 1.00 | Ve, 540 186
2483585 403 | HEN FE 31.2 =358 3.7 180 200 | Hon. 54.0 183
2486007 323 | HEH FE 31.2 =338 387 155 200 | Hon, 540 17.3
MABADLT 37.5| HEHN FE 312 =338 549 230 100 Ve 540 191
24587535 423 | HEH FE 31.2 =338 40.3 2 200 | Hon. 540 13.7
2488330 40.5 | HEN FE 312 -33.8 319 X 1.00] Wen. 54.0 151

TDK South China EMC Center
SAE Technologies Development (Dongguan) Co., Ltd. Changan Branch
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4.9 Spurious Radiated Emission

4.9.1 Applicable Standard
Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement. In addition, radiated
emissions that fall in the restricted bands, as defined in Section 15.205, must also comply
with the radiated emission limits specified in Section 15.209.

4.9.2 Block diagram of test setup

Radiated Measurement Setup:

EUT

\

Turn
Table

Antenna Tower

eeemis 3m .;..i........ Search
v { // Antenna
4m /
RF Test
J? = | Receiver
T b s
0.8m I Im
A i fal HH
; I:' OO

Ground Plane J/

Figure 1 : Frequencies measured below 1 GHz configuration

TDK South China EMC Center
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v o |
i Antenna Tower
..... = 3m ,:_.i__..____ Hom Antenna
: . -

EUT v

Spectrum

N j\ Analvzer
[ e 4 | H e
|

Turn 0.8m
Table A

\ — ==
Amplifier _\_|;| =

Figure 2 : Frequencies measured above | GHz configuration

Conducted Measurement Setup:

EUT

Spectrum

Connection method: delete the antenna of EUT and connect receiver with a cable. The
connector of cable is N type. The Zc of the cable is 50 OHM. The other side of cable
solder on the antenna terminal. Because the impedance of antennal terminal is 50
OHM,and the impedance of receiver is also 50 OHM, so this connection is matching.

4.9.3 Measurement method
Radiated M easurement
1. Configure the EUT according to ANSI C63.4 (2003).

2. The EUT was placed on the top of the turntable 0.8 meter above ground.

3. The phase center of the receiving antenna mounted on the top of a height-variable
antenna tower was placed 3 meters far away from the turntable.

4. Power on the EUT and all the supporting units.
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5.

The turntable was rotated by 360 degrees to determine the position of the highest
radiation.

. The height of the broadband receiving antenna was varied between one meter and four

meters above ground to find the maximum emission field strength of both horizontal and
vertical polarization.

. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M) and then

the turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading.

. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified

bandwidth under Maximum Hold Mode.

Conducted M easur ement

1.
2.

3.

For emission above 1GHz, conducted measurement method is used.
The transmitter is set to the lowest channel.

The transmitter output was connected to the spectrum analyzer via a cable and cable loss
is used as the offset of the spectrum analyzer.

. Set RBW to 100KHz and VBW to 300 KHz, Then detector set to peak and max hold this

trace.

. The lowest band edges emission was measured and recorded.

. The transmitter set to the highest channel and repeated 2~4.
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4.9.4. Result
PASS

Radiated:

Below 30MHz:

No further spurious emissions found between lowest internal used or generated frequency and

30 MHz.

30M- 1GHz:

201 2/0224

10:36:01

Trade Mame

model

MName

Product Mame
Test Condition

Memo

Beam

QCcaon
Oceana 800 TempHumi
BT OM

RADIATED EMISSION

Daocurment Mo.
P ower Supply

Operator

LIMIT : FCC Part15 Class B(3m )y USA

dBuv/m

Date . 2012/02/24 10:35:.48

AC 120v/B0HZ

27/55RH%
pang

90

80

70

&0

20

40

30

20

|
Il 4y |! i
| '."-" A\l ‘I"\.‘ ,l. In .-FJ ll' e T

\
Tl
> A

30

S0

dBuY/m

7O

100 200m 300mM a0

oM 700M 1G
Freqguency[Hz]

80

X

70

&0

a0

40

a0k

=

| ._M""ML‘W

\w'u""ﬂ‘l

20

(W e s

30

S0M

7O

100 200m 300mM S00M 700M 1G

Freqguency[Hz]

— Limit

— Horizontal

Horizontal

= Limit

— Wertical

Wertical

TDK South China EMC Center
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2012/02724 10:36:01

RADIATED EMISSION

Date : 2012/02/24 10:32:48

Trade Name . Beam Docurnent Mo. :

hodel Name . QCcaoo Power Supply ©AC 120W/B0HZ
Product Name . Oceana 800 TermpsHurmi o 27/85RH%
Test Condition . BTON Operator . pang

Memo

LIMIT : FCC Part13 Class B(3m)/USA

Moo FREQ  READING ANT LOSS GAIN  RESULT LIMIT MARGIMN AMNTEMMA TABLE COMMENT
FEAK FACTOR

MHz]  [dBu] [dB] [dB] [dB] [dBuvim] [dBuvim]  [dE] [err] [DEG]

----- Harizontal -=----

1 53327 47 6 10.8 7.0 338 40 6.2 400 G

2119419 513 10.6 7.6 KAl 39 435 5.6 400 322

3 288837 414 132 8.6 421 46 3.9 100 249
----- Yertical -

4 30.000 45.2 1.4 6.7 . 322 40 7.8 400 a0

g 53327 a0.4 108 7.a e 36.6 40 3.4 400 el

6119419 432 10.6 7.6 MK 29.8 435 137 400 78
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Above 1GHz:
CH LOW:

2012/0224 11:03:18

RADIATED EMISSION

Date | 2012/02/24 11:03:11

Trade Mame . Beam Document Mo. ;

Model Mame . QC800 P ower Supply ©AC 120WME0HE
Product Mame . Oceana 800 TempHumi o 2T/55RHY%
Test Condition C BT (24027 Operatar . Phenix

temo

LIMIT : FCC Part15 C transmitter spurious abovel G(peak)
FCC Part15 C transmitter spurious abovel Glaverage)

100 dBut/m

— Limit

a0

~ Horzontal
a0 ' Horzontal

70

60

a0

ot uminn|
41 Ly N "

'Il 1 JEw
N Ao | [t
|\ A N L L

30

20

0
1G 2G 3G G TG 10G 186G
Freguency[Hz]

dBuY/m

100 — Limit

20

Yertical

B0 X vetical

70

&0

a0

e i T
40 ’JJII

o
¢ : " PN Pay
3 ﬂ{ K Ak w,a_‘\_,,f""* e
' il e v prd
30 — WA A

20

0
1G 2G 3G 5G G 10G 168G
Frequency[Hz]

No further spurious emissions found between highest frequency in the table and 25GHz.
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2012/02/24 11:03:18

RADIATED EMISSION

Date : 2012/02/24 11:03 11

Trade Mame . Beam Document Mo.
Model Mame . QCB00 Power Supply AC 1200WIG0HZ
Product Name . Oceana 800 TempHumi 27/EERHY%
Test Condition COBT (24020 Operatar Phenix
Memn
LIMIT : FCC Part1d Ctransmitter spurious above! Gipeak)
FCC Part1s Ctransmitter spurious abowe! Glaverage)
Frequency | Meter | Ant Detector| Antenna | Total Lewel Angle Height |Pola | Limit Margin
[ ] (PK) Type Factor Logs [ng) [degree] [m% [dBuVim] | [dB
[dBuv] [dB/m] [dE] [dBuvim]
1198.397 446 | HEN PK 283 -36.7 36.2 27 2.00 | Vert. 740 378
1456.975 49.1 | HEM PK 289 -35.9 42.1 328 2.00 | Hor. 740 319
1486.975 42.2 | HEN PK 289 -35.9 352 352 3.00 | Vert. 740 388
1991.987 44 5| HEN FK 300 2346 39.9 359 2.00 | Hori. 74.0 341
2388782 331 | HRN FK 314 -34.0 36.5 148 2.00 | Vert. 74.0 375

TDK South China EMC Center
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CH MID:

2012/0224 11:11:49

RADIATED EMISSION

Date | 2012/02/24 11:11:41

Trade Mame . Beam Document Mo. j

Madel Mame . QCB00 Power Supply o AC 120v/E0HZ
Product Mame . Oceana 800 Termp/Humi . 27/5E8RH%
Test Condition C BT (24410 Operator . Phenix

Memo

LIMIT : FCC Part15 Ctransmitter spurious abovel Gipeak)
FCC Part15 Ctransmitter spurious abovelGlaverage)

100 dBuv/m

. [ttt

a0

— Horizontal
an g Harzantal

|

1]

a0

awl— 9 s /""‘"-‘“‘"""‘“"'MM

. A w}.‘k-__‘.aﬁﬂ\
oot e A

30 A

20

0
1G 26 G 5G G 10G 168G
Frequency[HZ]

- dBuv/m

— Lt

a0

T Wetical

&0 A vettical

70

60

a0

po e ot
A gl bl e

IR}
\ i s pd
a0 o =

20

0
1G 2G 3G aG TG 10G 18G
Frequency[Hz]

No further spurious emissions found between highest frequency in the table and 25GHz.
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201270224 11:11:49

RADIATED EMISSION

Date © 201202724 11:11:41

Trade Mame . Beam Document Ma. :

Model Mame o DCBao Power Supply COAC 120WAE0HZ
Product Mame o Oceana 300 TempHumi o 2TAEERHY%
Test Caondition © BT (2441M) Operator . Phenix

Merma

LIMIT : FCC Part15 Ctransmitter spurious abovel G(peak)
FCC Part15 C transmitter spurious abovel Gaverage)

Ffe uer]lcy Meter | Ant Dretector| Antenna | Total Level Angle Hmﬁht Fola. | Larmt N[Iargjin

(PED) Type Factor Loss FE) [degree] [m [dBuVim] | [dE
[dBuV] [dBfm] [dE] [rgBqum]

1198397 44 5 | HEM PE 283 -36.7 38.1 19 1.99 | Vert. T4.0 374
1198397 46.4 | HEM PE 283 -38.7 38.0 45 2.00 | Hor. 740 6.0
1456.975 49.9 | HRN PE 289 -35.9 42.9 305 2.00 | Hon. 74.0 31.1
2442 890 38.6 | HRN PE 313 -33.8 36.1 175 1.00 | Vert. 74.0 379
3200408 39.5 | HEN PE 333 -32.7 40.1 354 1.00 | Hom. 74.0 339
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CH HIG:

20120224 1

(1988

RADIATED EMISSION

Trade Mame . Beam

wodel Ma

me . 0C300

FProduct Mame . Dceana 800
Test Condition o BT (24800

hWemo

LIMIT : FCC Part1d Ctransmitter spurious abovel Gipeak)

FCC Part1g Ctransmitter spurious abovel Giaverage)

dBuv/m

100

Document Mo,
Power Supply
Temp/Humi
Operator

Date : 2012/02/24 11:19.48

AL 12NIB0HZ
27/55RH%
Phenix

a0

g0

7a

g0

a0

4an

il I P

A a
{1 il '\.u\"'.-' ot _Jh_‘__ﬂ.-’aw_.f Ol

L e

20

i M

2G 3G

dBuv/m

3G

G 10G

18G

Frequency[Hz]

100

a0

g0

*

Ta

60

a0

40

L e R

f,
e

| ey

30 R

20

i T

25 3G

oG

G 10G

185

Frequency[Hz]

— Limit

Harizontal

Harizaontal

= Limig

Yerical

Yerical

No further spurious emissions found between highest frequency in the table and 25GHz.
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RADIATED EMISSION

Date : 2012/02/24 11:13.49

Trade Marme Beam Document Mo.
Model Mame ocs0a Power Supply AC 1 20v/G0HT
Product Narme Oceana 800 Temp/Hurmi 27/95RH%
Test Condition BT (24800) Operator Phenix
Wemo
LIMIT: FCC Part15 Ctransmitter spuious above1Gipeak)
FCC Part1s Ctransmitter spurious abowelSaverage)
Frequency | Meter At Detector| Antenna | Total Lewel Lngle Height |Pola. | Litnit Margin
[ ] (PK) Type Factor Loss EEPK) [degree] [t [dBuVim] | [dE
[dBuW] [dBim] [dB] [dBu¥im]
1198.397 453 | HRN PK 283 -36.7 36.9 29 2.00 | Homi. 74.0 371
1198.397 43.2 | HRM PK 28.3 -36.7 348 150 1.00 | Vert. 740 392
1486.975 50.6 | HREN PK 289 -35.9 43.6 348 3.00 | Horw 74.0 04
1991.987 43.5 | HRN PK 300 <346 389 350 2.00 | Hori. 74.0 351
3182.372 41.0 | HRM PK 332 -32.8 41.4 32 1.00 | Hon. 740 36
6951.923 35.2 | HRN PK 40.9 -29.7 46.4 267 3.00 | Vert. 74.0 274
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Conducted:
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Channdl MID
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5.FCCID Labd

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions :(1)this device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired
operation.

Mark L ocation:

40.0

a

Oceana 800 |

/ - \D» Model: OC800
BEAM Designed by Beam in Australia

Assembled in China RoHS
Input: 10-32VDC 4-1A === ‘&

30 | CE @ FE L

1C: 9218A-INM80OPHONE  FCC ID: YPIINMBOOPHONE

IMEI: 00440151001221
(code128 Barcode of S/N)

\ s/N: MFL12345

or

40.0

I~ N

Terra 800
( : ) Model: TR800

B EAM Designed by Beam in Australia

Assembled in China RoHS
Input: 10-32VDC 4-1A === "o

30 | CE @ FE &

1C: 9218A-INMBOOPHONE ~ FCC ID: YPIINMBOOPHONE

IMEI:_00440151001221
(code128 Barcode of S/N)

\ siN: MFL12345
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6. Test Setup
6.1 Ancillary and Accessory Equipment Used
No. | Description Specification Quantity
1. |pc DELL, M/N:OPTIPLEX 380, 1
S/N: FDXQW2X
2| Monitor SHARP/AQUOS, 1
M/N:LCD-19A35-BK,
S/N:806915210
3. | Keyboard Logitech, M/N:Y-BP62a, 1
P/N: 820-000260
4. | Mouse Logitech, M/N:M-UAS144, 1
P/N: 810-00728
5. | Telephone Panasonic, Model:KX-T2371MXW, | 1
S/N:9ABKB073080
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6.2 Photographs of the Test Configuration
6.2.1 Radiated emission
Below 1GHz:

Above 1GHz:
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6.2.2  Conducted emission
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6.3 Photographsof the EUT
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Enclosure of EUT
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Internal Photo
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Photo of adapter
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7. Equipment List

No. | Equipment Manufacturer | Model Serial No. Calibration
Date

1 Precision Biconical | TDK Co. PBA-2030 | 090500 2011-09-18
Antenna

2 Precision Log TDK Co. PLP-3003 061001 2011-09-18
Periodic Antenna

3 Hybrid Log TDK HLP-3003C | 130174 2011-09-18
Periodic Antenna

4 Horn antenna TDK HRN-0118 | 130186 2012-04-07

5 Attenuator 6 dB Agilent 8491B MY39260147 2011-09-18

6 Preamplifier TDK Sonoma 310 242803 2012-04-07

7 Preamplifier ELENA EAU-3718 | A070701 2012-04-07

GXA
8 EMI Receiver Rohde & ESIB26 100234 2012-04-07
Schwarz
9 EMI Receiver Rohde & ESCS30 100350 2012-04-07
Schwarz

10 | Spectrum Analyzer | Agilent E4403B MY44210199 2012-04-07

11 | Art. Mains Network | EMCO 3816/2 00044921 2012-04-07

12 | Transient Agilent 11947A 3107A03736 2012-04-07
Limiter(10 dB)

13 | Personal Computer | HP DX2000MT | MXD4250FZM | N/A

14 | Personal Computer | HP DX2000MT | MXD4130B2N | N/A

15 | Semi-Anechoic TDK Co. N/A N/A 2012-04-07
Chamber

16 | Shielded Room TDK Co. N/A N/A N/A

17 | Loop Antenna EMCO 6502 9107-2440 2012-04-07
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8. Test Uncertainty

Test Range Confidence | Calculated
Level Uncertainty

Radiated emission(3m) 30-1000MHz 95% 4.3dB

Radiated emission(3m) 1-18GHz 95% 5.2dB

Conducted emission 0.15-30MHz 95% 3.3dB
9. Appendix
9.1 Confirmation of Compliance within the Limits
9.1.1 Method of calculating measurement result

Radiated Emission

For example the point of 30MHz, vertical, Page 37.

Reading + Antenna  + Cable -  Gain = Result
factor loss
Example  45.2 + 11.9 + 6.7 - 316 = 322

Conducted Emission

For example the point of 0.200MHz, L1 QP, Page 9.

Reading

Example  34.4

+ C.FACTOR

+ 10.0

= Result

= 44.4
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9.2 Compliance Statements

Subclause 15.247 (a) — Equal Hopping Frequency Use

Requirement: Each of the transmitter’s hopping channels is used equally on average.

The Transmitter operates by selecting a palette (or group) of random channels out of the total
79. Any channels with poor transmission rates are replaced with better channels from the

remaining unused channels. The switching pattern from channel to channel is a random pattern.

Subclause 15.247 (a) — Receiver 1nput Bandwidth

Requirement: The associated receiver(s) complies with the requirement that its input

bandwidth matches the bandwidth of the transmitted signal.

The hopping frequency range is 79MHz and channel bandwidth is <IMHz for both transmitter
and receiver.

When the receiver receives a good data packet from a transmitter, the receiver sends an
acknowledgment back to the transmitter. Once the receiver has responded to the transmitter,
then both the transmitter and receiver units each hop to the next frequency channel and the

process is repeated

Subclause 15.247 (a) — Receiver Hopping Capability

Requirement: The associated receiver has the ability to shift frequencies in synchronisation

with the transmitted signals.

The RF section uses a complete integrated circuit as the RF transceiver. The receiver is a dual
conversion heterodyne, with a low IF frequency. All IF and base band filters are contained
within the integrated circuit. The 3dB IF filter BW is 1.405MHz. This matches the
transmission BW and provides a functional radio.

The receiver is a dual conversion heterodyne receiver. Changing the receiver channel is
achieved by changing the frequency of the PLL controlled local oscillator. The signal from the
local oscillator is fed to two mixers which convert the received signal to the IF frequency. The

incoming signal is then filtered and demodulated.
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Upon startup the receiver searches for a transmitter on all 79 channels. When the receiver
captures a packet sent by the transmitter, it extracts the current hopping channels and matches
the hopping sequence. At this point the transmitter and receiver have a connection and are now
synchronized to the hopping time. Before the hopping sequence adapts, the change request is
sent by the transmitter to the receiver on several channels. The hop set change does not occur
until the receiver has acknowledged the change. This way the transceivers within the system

maintain synchronization.

Subclause 15.247 (a) — Hopping Sequence

Requirement: The hopping sequence is generated and provided with an example.

This product firmware operates by selecting a palette (or group) of random channels out of the
total 79. Upon startup, a pre-defined sequence is a pseudo random ordered list of the 79
channels, which is 79 elements long. During operation, the performance of a given channel is
monitored. If the performance is deemed poor, the channel is removed from the hopping list
and is replaced by another channel from the palette. The new channel is then entered into the
pseudo-random ordered list of 18 unused channels. The initial ordered list of channel numbers
are: 5,9,1,2,12,7, 10, 17, 20, 27, 30, 25, 35, 36, 24, 33, 29, 23, 31, 13.

In addition, each customer is assigned a "License ID" number. Upon accepting the Software
License Agreement, each customer agrees to incorporate their license ID number into their Tx
and Rx firmware versions. Once the ID is imbedded in the firmware, then only Rx products

with the customer's specific license ID can receive and decode the digitized audio.
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