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1. General Information

1.1 Testing Laboratory

Digital EMC Co., Ltd.
683-3, Yubang-Dong, Cheoin-Gu, Yongin-Si, Kyunggi-Do, 449-080, Korea

www.digitalemc.com
Telephone
FAX

+ 82-31-321-2664
+ 82-31-321-1664

1.2 Details of Applicant

Applicant
Address
Contact person
Phone No.

LG Electronics Inc.

60-39, Gasan-dong, Gumchon-gu, Seoul, 153-023, Korea
Hyeon Kyun, Kim

+82-2-2033-1113

1.3 Description of EUT

Product

Cellular/PCS GSM/EDGE Phone with BT and WLAN

Model Name

LG-C550, C550

Serial Number

Identical prototype

Power Supply

Lithium Battery: DC 3.7V

Frequency Range

2402 ~ 2480MHz

Modulation Technique GFSK, 1/4-DQPSK
Number of Channels 79
Antenna Type PIFA Antenna

Antenna Gain

AVG -4.41dBi

1.4. Declaration by the manufacturer

- N/A

TRF-RF-212(00)101214
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1.5. Information about the FHSS characteristics:

1.5.1. Pseudorandom Frequency Hopping Sequence

The channel is represented by a pseudo-random hopping sequence hopping through the 79 RF channels. The
hopping sequence is unique for the piconet and is determined by the Bluetooth device address of the master; the
phase in the hopping sequence is determined by the Bluetooth clock of the master. The channel is divided into time
slots where each slot corresponds to an RF hop frequency. Consecutive hops correspond to different RF hop
frequencies. The nominal hop rate is 1 600 hops/s.

1.5.2. Equal Hopping Frequency Use

All Bluetooth units participating in the piconet are time and hop-synchronized to the channel.

1.5.3. System Receiver Input Bandwidth

Each channel bandwidth is 1Mz

TRF-RF-212(00)101214 Page 4/ 36
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1.6. Test Equipment List

Meter

Type Manufacturer Model (iﬁld?mufﬁ/?/?/t)e N((a(;( é}%urﬁ})?;te S/IN
Spectrum Analyzer Agilent E4440A 30/09/10 30/09/11 MY45304199
Spectrum Analyzer Rohde Schwarz FSQ26 25/02/10 25/02/11 200445
Power Splitter Anritsu K241B 05/10/10 05/10/11 020611
Digital Multimeter H.P 34401A 12/03/10 12/03/11 3146A13475, US36122178
Signal Generator Rohde Schwarz SMR20 12/03/10 12/03/11 101251
Vector Signal Generator Rohde Schwarz SMJ100A 11/01/10 11/01/11 100148
Bluetooth Tester TESCOM TC-3000B 01/07/10 01/07/11 3000B000268
Thermo hygrometer BODYCOM BJ5478 28/01/10 28/01/11 090205-2
DC Power Supply HP 6622A 12/03/10 12/03/11 3448A03760
High-pass filter Wainwright WHNX3.0 N/A N/A 9
BICONICAL ANT. Schwarzbeck VHA 9103 06/10/09 06/10/11 91031946
LOG-PERIODIC ANT. Schwarzbeck UHALP9108A 07/07/10 07/07/11 590
HORN ANT ETS 3115 14/07/10 14/07/11 6419
HORN ANT A.H.Systems SAS-574 10/06/09 10/06/11 154
Amplifier (25dB) Agilent 8447D 12/03/10 12/03/11 2944A10144
Amplifier (30dB) Agilent 8449B 23/04/10 23/04/11 3008A01590
EMI TEST RECEIVER R&S ESU 29/01/10 29/01/11 100014
Spectrum Analyzer(CE) H.P 8591E 12/03/10 12/03/11 3649A05889
LISN Kyoritsu KNW-407 29/01/10 29/01/11 8-317-8
LISN Kyoritsu KNW-242 29/01/10 29/01/11 8-654-15
CVCF NF Electronic 4420 12/03/10 12/03/11 304935/337980
50 ohm Terminator HME CT-01 12/01/10 12/01/11 N/A
RFI/FIELD Intensity Kyoritsu KNM-2402 02/07/10 02/07/11 4N-170-3

TRF-RF-212(00)101214
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1.7. Summary of Test Results

Copyright © 2010, Digital EMC Co., Ltd.

FCC Part Limit Test Status
Section(s) PRI (Using in 2400 ~ 2483.5MHz) | Condition Note 1
15.247(a) 99% & 20 dB Bandwidth None C
. =< 1Watt , if CHs >= 75
15.247(b) Transmitter Output Power Others =<0 125W C
Conducted
The radiated emission to
Band-edge any 100 kHz of out-band c
15.247(d) shall be at least 20dB below
. . the highest in-band spectral
Conducted Spurious Emissions density. C
15.205 Radiated Emissions FCC 15.209 Limits Radiated C
15.209
15.207 AC Conducted Emissions EN 55022 AC Line C
Conducted
15.203 Antenna Requirements FCC 15.203 - C
Note 1: C=Comply  NC=Not Comply NT=Not Tested NA=Not Applicable
Note 2: The sample was tested according to the following specification:
ANSI C-63.4-2003, DA00-705
TRF-RF-212(00)101214 Page 6 / 36
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1.8 Conclusion of worst-case and operation mode

The EUT has three type of modulation (GFSK and /4DQPSK).

Therefore all applicable requirements were tested all the modulation.
The field strength of spurious emission was measured in three orthogonal EUT positions(x-axis, y-axis and z-axis).

Tested frequency information,

- Hopping Function: Enable

TX Frequency (MHz) RX Frequency (MHz)

Hopping Band 2402 ~ 2480 2402 ~ 2480

- Hopping Function: Disable

TX Frequency (MHz) RX Frequency (MHz)

Lowest Channel 2402 2402

Middle Channel 2441 2441

Highest Channel 2480 2480

1.9 Test report revision
Test Report No. Date Description

DRTFCC1012-0333

Dec. 14, 2010 | Draft Version

DRTFCC1012-0333

Dec. 15, 2010 | First version for approval

TRF-RF-212(00)101214
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2. Transmitter Radiated Spurious Emissions and Conducted Spurious Emission

2.1. Test Setup

2.1.1. Transmitter Radiated Spurious Emissions

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mz to 25 Gz
Emissions.

3 Meter

Receiving Antenna

1~4 Meter

Turn Table
0.8 Meter

Ground Screen

Refer to test setup photo.

2.1.2. Conducted Spurious Emissions
Bluetooth Tester

o0 o

Power Splitter

EUT

TRF-RF-212(00)101214 Page 8/36
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2.2. Limit

According to 815.247(d), in any 100 kiz 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 kiz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement , provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval , as permitted under paragraph(b)(3) of this section , the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in section §15.209(a) is not required. In addition, radiated emission which in the restricted band, as define in
section §15.205(a), must also comply the radiated emission limits specified in section §15.209(a) (see section
§15.205(c))

According to § 15.209(a), except as provided elsewhere in this Subpart, the emissions from an intentional radiator

shall not exceed the field strength levels specified in the following table

Frequency (MHz) Limit (uV/m) @ 3m
30 ~ 88 100 **
88 ~ 216 150 **
216 ~ 960 200 **
Above 960 500

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this Section

shall not be located in the frequency bands 54-72 MHz, 76-88MHz, 174-216MHz or 470-806MHz.

However,

operation within these frequency bands is permitted under other sections of this Part, e.g. 15.231 and 15.241.

According to § 15.205(a) and (b), only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 3600 ~ 4400 14.47 ~ 145
0.495 ~ 0.505 12.29 ~ 12.293 123 ~138 1435 ~ 1626.5 45~515 15.35 ~16.2
2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 5.35~5.46 17.7~21.4

4.125~4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 7.25~7.75 22.01 ~23.12
417725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~1722.2 8.025 ~ 8.5 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.0~9.2 31.2~31.8

6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 167.17 2310 ~ 2390 9.3~9.5 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.72 ~173.2 2483.5 ~ 2500 10.6 ~12.7 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 240 ~ 285 2655 ~ 2900 13.25~13.4

8.291 ~ 8.294 37.5~38.25 322 ~335.4 3260 ~ 3267

8.362 ~ 8.366 73 ~74.6 399.90 ~ 410 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 608 ~ 614 3345.8 ~ 3358

960 ~ 1240

The field strength of emissions appearing within these frequency bands shall not exceed the limits shown in §15.209.
At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the
emission limits in §15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in 815.35 apply to these measurements.

TRF-RF-212(00)101214 Page 9/ 36
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2.3. Test Procedures

Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2003
2.3.1. Test Procedures for Radiated Spurious Emissions

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic chamber test
site. The table was rotated 360 degrees to determine the position of the highest radiation.

2. During performing radiated emission below 1 (flz, the EUT was set 3 meters away from the interference receiving
antenna, which was mounted on the top of a variable-height antenna tower. During performing radiated emission
above 1 (Hz, the EUT was set 3 meter away from the interference-receiving antenna.

3. The antenna is a broadband antenna, and its height 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.

4. 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 table was turned from 0 degrees to 360 degrees to find the maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing could be
stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have 10 dB
margin would be re-tested one by one using peak, quasi-peak or average method as specified and then reported in
a data sheet.

NOTE ;

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

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1M for Peak detection and
frequency above 1 (ilz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 M: and the video bandwidth is 10 Hz for Average
detection (AV) at frequency above 1 (ffz.

2.3.2. Test Procedures for Conducted Spurious Emissions

1. The transmitter output was connected to the spectrum analyzer.
2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW=100 kifz,

VBW=100 K.

TRF-RF-212(00)101214 Page 10/ 36
Copyright © 2010, Digital EMC Co., Ltd.



FCCID: BEJC550

1011-01278 Report No.: DRTFCC1012-0333

2.4. Test Results

21 ~24°C
40 ~ 44%

Ambient temperature
Relative humidity

2.4.1. Radiated Emission

30MHz ~ 1GHz Data(Modulation: GESK)
= Lowest Channel

Frequency ANT e WS GERE Reading(dBuV) TE Result(dBuV/m) | Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position oP (dB/m) oP oP oP
158.650 H Z Axis 33.08 -9.07 24.01 43.50 19.49
160.593 v X Axis 32.98 -8.93 24.05 43.50 19.45

= Middle Channel
Frequency ANT T (T GEEE Reading(dBuV) TE Result(dBuV/m) | Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position oP (dB/m) oP oP oP
156.180 H Y Axis 33.86 -9.21 24.65 43.50 18.85
163.377 H X Axis 32.60 -8.74 23.86 43.50 19.64
= Highest Channel
Frequency ANT T (T GEEE Reading(dBuV) TE Result(dBuV/m) | Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position oP (dB/m) oP oP oP
148.655 v Z Axis 33.89 -9.68 24.21 43.50 19.29
156.128 H Y Axis 32.98 -9.21 23.77 43.50 19.73
158.622 H Z Axis 34.00 -9.07 24.93 43.50 18.57
163.992 H X Axis 34.07 -8.70 25.37 43.50 18.13
Note.
1. No other spurious and harmonic emissions were detected at a level greater than 20dB below limit.
2. Above listed point data is the worst case data.
3. Sample Calculation.

Margin = Limit — Result /
Where, T.F = Total Factor, AF = Antenna Factor,

Result = Reading + T.F / TF=AF +CL-AG
CL = Cable Loss, AG = Amplifier Gain,

TRF-RF-212(00)101214 Page 11/ 36
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1GHz ~ 25GHz Data(Modulation: GESK)
= Lowest Channel

Frequency | ANT ) O SR Reading(dBuV) TE . Result(dBuV/m) Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position PK AV (dB/m) PK AV PK AV PK AV
2388.270 H X Axis 54.18 40.56 -2.87 N/A 51.31 37.69 74.00 54.00 22.69 16.31
2389.200 \Y Z Axis 53.13 40.26 -2.87 N/A 50.26 37.39 74.00 54.00 23.74 16.61
4804.083 H Z Axis 49.20 41.93 5.14 N/A 54.34 | 47.07 74.00 54.00 19.66 6.93
4804.367 \Y Y Axis 49.47 4211 5.14 N/A 54.61 47.25 74.00 54.00 19.39 6.75
= Middle Channel
Frequency | ANT ) O SR Reading(dBuV) TE . Result(dBuV/m) Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position PK AV (dB/m) PK AV PK AV PK AV
4881.733 H Z Axis 49.11 41.72 5.32 N/A 54.43 47.04 74.00 54.00 19.57 6.96
4881.817 \Y Y Axis 48.79 40.53 5.32 N/A 54.11 45.85 74.00 54.00 19.89 8.15
= Highest Channel
Frequency | ANT ) O SR Reading(dBuV) TE . Result(dBuV/m) Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position PK AV (dB/m) PK AV PK AV PK AV
2483.885 H Y Axis 57.51 42.97 -2.47 N/A 54.64 | 40.10 74.00 54.00 19.36 13.90
2484.023 \Y Z Axis 55.71 42.03 -2.47 N/A 52.84 | 39.16 74.00 54.00 21.16 14.84
4959.633 H Z Axis 48.06 39.36 5.90 N/A 53.96 45.26 74.00 54.00 20.04 8.74
4959.717 \Y Y Axis 47.51 37.87 5.90 N/A 53.41 43.77 74.00 54.00 20.59 10.23
Note.
1. No other spurious and harmonic emissions were detected at a level greater than 20dB below limit.
2. Above listed point data is the worst case data.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F / TF=AF+CL-AG +D.C.F
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
D.C.F = Duty cycle Correction Factor
TRF-RF-212(00)101214 Page 12/ 36
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30MHz ~ 1GHz Data(Modulation: w/4 DOQPSK)
= Lowest Channel

Frequency ANT e WS GERE Reading(dBuV) TE Result(dBuV/m) | Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position oP (dB/m) oP oP oP
148.824 v Z Axis 33.45 -9.67 23.78 43.50 19.72
156.010 H Y Axis 33.61 -9.22 24.39 43.50 19.11
158.523 H Z Axis 32.70 -9.07 23.63 43.50 19.87
160.988 v X Axis 33.44 -8.91 24.53 43.50 18.97

= Middle Channel
Frequency ANT T (T GEEE Reading(dBuV) TE Result(dBuV/m) | Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position oP (dB/m) oP opP oP
148.881 v Z Axis 33.75 -9.66 24.09 43.50 19.41
156.008 H Y Axis 32.76 -9.22 23.54 43.50 19.96
160.858 v Z Axis 32.88 -8.92 23.96 43.50 19.54
163.483 H X Axis 32.48 -8.74 23.74 43.50 19.76
= Highest Channel
Frequency ANT T (T GEEE Reading(dBuV) TE Result(dBuV/m) | Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position oP (dB/m) oP opP oP
156.486 H Y 33.24 -9.19 24.05 43.50 19.45
161.775 v X 33.48 -8.86 24.62 43.50 18.88
Note.
1. No other spurious and harmonic emissions were detected at a level greater than 20dB below limit.
2. Above listed point data is the worst case data.
3. Sample Calculation.

Margin = Limit — Result /

Where, T.F = Total Factor,

TRF-RF-212(00)101214

Result = Reading + T.F /

AF = Antenna Factor, CL = Cable Loss,

TF=AF + CL-AG

Copyright © 2010, Digital EMC Co., Ltd.

AG = Amplifier Gain,

Page 13/ 36




1011-01278

FCCID:

BEJC550
Report No.: DRTFCC1012-0333

1GHz ~ 25GHz Data(Modulation: /4 DOPSK)
= Lowest Channel

Frequency | ANT ) O SR Reading(dBuV) TE . Result(dBuV/m) Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position PK AV (dB/m) PK AV PK AV PK AV
2387.330 H Y 54.16 40.03 -2.87 N/A 51.29 37.16 74.00 54.00 22.71 16.84
2386.670 \Y z 54.24 40.37 -2.87 N/A 51.37 37.50 74.00 54.00 22.63 16.50
4804.467 H Z Axis 50.40 40.65 5.14 N/A 55.54 | 45.79 74.00 54.00 18.46 8.21
4803.833 \Y Y Axis 50.49 40.81 5.14 N/A 55.63 45.95 74.00 54.00 18.37 8.05
= Middle Channel
Frequency | ANT ) O SR Reading(dBuV) TE . Result(dBuV/m) Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position PK AV (dB/m) PK AV PK AV PK AV
4882.267 H Z Axis 50.17 40.34 5.32 N/A 55.49 45.66 74.00 54.00 18.51 8.34
4881.883 \Y Y Axis 49.10 39.24 5.32 N/A 54.42 44.56 74.00 54.00 19.58 9.44
= Highest Channel
Frequency | ANT ) O SR Reading(dBuV) TE . Result(dBuV/m) Limit(dBuV/m) Margin(dB)
(MHz) Pol EUT Position PK AV (dB/m) PK AV PK AV PK AV
2483.638 H Y 57.72 43.73 -2.47 N/A 54.85 40.86 74.00 54.00 19.15 13.14
2483.500 \Y z 57.91 42.78 -2.47 N/A 55.04 | 39.91 74.00 54.00 18.96 14.09
4960.008 H Z Axis 47.59 37.96 5.90 N/A 53.49 43.86 74.00 54.00 20.51 10.14
4960.167 \Y Y Axis 46.49 36.66 5.90 N/A 52.39 42.56 74.00 54.00 21.61 11.44
Note.
1. No other spurious and harmonic emissions were detected at a level greater than 20dB below limit.
2. Above listed point data is the worst case data.
3. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F / TF=AF+CL-AG +D.C.F
Where, T.F = Total Factor, AF =Antenna Factor, CL = Cable Loss, AG = Amplifier Gain,
D.C.F = Duty cycle Correction Factor
TRF-RF-212(00)101214 Page 14/ 36
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2.4.2. Conducted Spurious Emissions

Low Band-edge Lowest Channel & Modulation: GESK
% Agilent R T |Freg/Channel

Center Freq
2.40000808 GHz

Start Freq
2.39500808 GHz

Stop Freq
2.48500008 GHz

CF Step
1.000006008 MHz
Auto Man

Freq Offset

B.AAEEAREE Hz
dBm
a1

Signal Track
On Off

Copyright 2000-2888 Agilent Technologies

Low Band-edge Hopping mode & Modulation: GESK
2 Agilent R T |Freg/Channel

Center Freq
| 240080086 GHz

Start Freq
2.39500808 GHz

Stop Freq
240500008 GHz

CF Step
1.000086088 MHz
Auto Man

Freq Offset
B.eEEREAAR Hz

-56.96 dBm

Signal Track
On 0ff

Copyright 2000-208088 Agilent Technologies

TRF-RF-212(00)101214
Copyright © 2010, Digital EMC Co., Ltd.

Page 15/ 36



1011-01278

FCCID:

BEJC550

Report No.: DRTFCC1012-0333

Conducted Spurious Emissions

&

Lowest Channel

& Modulation: GESK

Ref 10 dBEm
—
—-10
—-20
30
- _4p ey, |
s j; . A ,_.L,MR-MMVU‘-WL-“’ [~
WIMWW A Hnnead
)
F-60
—-70
SPUEM L _s0
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop REW Freq PwrAbs ALimit
[Hz] [H=z] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 & 100.00 k 24 740000 M -46.60 -200.00
1.000 G 2,000 o 100.00 k JEOS000 G 45 .47 200.00
= 100.00 Kk 2.309000 G -44 .85 =200.00
= 1o0.00 k 2.402004 = B ( =200.00
» 100.00 k ? . 965653 G 200,00
100,00 )k =Z200.00
= 100.00 k -200.00
100.00 k 200.00
100.00 Jk =200._.00
= 1o0.00 k =200.00
> 100.00 k 200.00
TRF-RF-212(00)101214 Page 16 / 36
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Reference for limit Middle Channel & Modulation: GESK
d Agilent R T |Freg/Channel

Center Freq
2.44100808 GHz

Start Freq
2.43600008 GHz

5top Freq
2.44600008 GHz

CF Step
25.0000008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff

Copyright 2000-20888 Agilent Technologies

Conducted Spurious Emissions Middle Channel & Modulation: GESK

£ 10 dBEm
0
-
L _ 40 AT
WW I RIUIT M SISIP StV - TSPV R
-6l
-0
SPUEM 50
enter 12 1% GHz 2 97 GHz Span 24.9 sHez
Start Stop REW ALimit
[Hz] [Hz] [Hz] [dB]
30.000 M O = 10 10 -200.00
o000 o 2,000 G 100.00 k 200.0
2.000 = 2.400 3 100,00 Kk =200.00
2.483 & 100.00 k -200.00
3.000 G 100,00 k 200.0
5.000 S 100,00 k =200.00
9.000 < 100.00 k -200.00
12.000 ¢ 100.00 k 200.0
1z 5.000 3 100.00 k =200_0
15.000 & 20.000 & 100.00 k -200.00
20.000 & 25.000 G 100.00 k Z00.0
TRF-RF-212(00)101214 Page 17 / 36
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High Band-edge Highest Channel & Modulation: GESK

5 Agilent R T |Freg/Channel

Center Freq
2.48350008 GHz

Start Freq

5top Freq
2.48850008 GHz

CF Step
1.006006088 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff

Copyright 2000-20888 Agilent Technologies

High Band-edge Hopping mode & Modulation: GESK
3 Agilent R T |Freg/Channel

Center Freq
2.48350008 GHz

Start Freq
2. 47650008 GHz

Stop Freq
2. 48850080 GHz

CF Step
1.00000088 MHz
Auto Man

Freq Offset
B.eEEREAAA Hz

Amplitud
-E5.58 dBm

Signal Track
On 0ff

Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
Copyright © 2010, Digital EMC Co., Ltd.
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Conducted Spurious Emissions

&

Ref 10 dBm

Highest Channel

& Modulation: GESK

-0

—--70

SPUEM | .o

Center 12.515 GHz

Start Stop

[Hz] [Hz]
30.000 M 1.000

1.000 G 2.000

2. 400

2 .483

9.000

15000

0.000

25.000

3.000

12.000 ¢

REW
[Hz]

lo0.
100.

100,

00
0d
00

2.497

Freq

[Hz]

3.530000 G

GHz/

200

—Z200.

200

—Z200.

200.

-43 .18 =200.

200

ALimit
[dBm] [dB]

o0

00

(a]a]

200.00

.00

(a]a]
o0
[o]0]

a0

200.00

.00

Span 24.97 GHz

TRF-RF-212(00)101214

Copyright © 2010, Digital EMC Co., Ltd.
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Low Band-edge Lowest Channel & Modulation: /4 DOPSK

5 Agilent R T |Freg/Channel

Center Freq
2.40000808 GHz

Start Freq
2.39500808 GHz

5top Freq
. > 40500006 GHz

CF Step
25.0000008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff

Copyright 2000-20888 Agilent Technologies

Low Band-edge Hopping mode & Modulation: m/4 DOPSK

4 Agilent R T |Freq/Channel

. Center Freq
g 2.40080000 GHz

Start Freq
239500008 GHz

Stop Freq
2. 40500880 GHz

CF Step
25.0000088 MHz
Auto Man

Freq Offset
B.eEEREAAA Hz

Signal Track
On 0ff

Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
Copyright © 2010, Digital EMC Co., Ltd.
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Conducted Spurious Emissions Lowest Channel & Modulation: /4 DOPSK

&

Ref 10 dBm

1
—-10
—-20
--30
—-40 \_r'vwl' Al.ﬁd‘
W o5 ﬁ.q,q_hhMmemeMW
F-60
—-70
SPUEM | .
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop REW ALimit
[Hz] [Hz] [Hz] [aB]
30.000 M 1.000 & 1l0o0.00 k 72 -200.00
1.000 G 2,000 o 100.00 k 200.00
= 100.00 Kk =200.00
100.00 k -200.00
100.00 k 200.00
100,00 k =200.00
100.00 k -200.00
100.00 k 200.00
100.00 Jk =200.00
100.00 k -200.00
100.00 k 200.00
TRF-RF-212(00)101214 Page 21/ 36
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Reference for limit Middle Channel & Modulation: /4 DOPSK

i Agilent R T |Freg/Channel

Center Freq

Htten 26 2.44106668 GHz

Start Freq
2.43600000 GHz
5top Freq
2.44680000 GHz
CF Step
Zh.0BARGAE MHz
Auto Man
Freq Offset
B.AARARGAR Hz
Signal Track
On 0ff
Copyright 2000-200¢ Agilent Technologies
Conducted Spurious Emissions Middle Channel & Modulation: /4 DOPSK
f 1 cBr
~-10
a2 I ]
;:;MMM_M,MWMW st d A AL ML AS A ] a
SPUEM :::
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start Stop REW PwrAbs ALimit
[Hz] [Hz] [Hz] [dBm] [dB]
30.000 M 1.000 & 100.0C -46.70 =-200.0¢C
I.'.'I 1 ] I"‘. |: |j f -43 =
15.000 20.000 & 100.00 -41.3 -2

TRF-RF-212(00)101214
Copyright © 2010, Digital EMC Co., Ltd.
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High Band-edge Highest Channel & Modulation: m/4 DOPSK

5 Agilent R T |Freg/Channel

Center Freq
2.48350008 GHz

Start Freq

5top Freq
2.48850008 GHz

n

o 0 L W SR S

CF Step
25.0000008 MHz
Auto Man

Freq Offset
B.00aRe0AA Hz

Signal Track
On 0ff

Copyright 2000-20888 Agilent Technologies

High Band-edge Hopping mode & Modulation: m/4 DOPSK

4 Agilent R T |Freq/Channel

Center Freq
2.48350008 GHz

Start Freq

Stop Freq
_ 2. 48850080 GHz

CF Step
25.0000088 MHz
Auto Man

Freq Offset
B.eEEREAAA Hz

Amplitud
dBm

Signal Track
On 0ff

Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
Copyright © 2010, Digital EMC Co., Ltd.
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Conducted Spurious Emissions Highest Channel & Modulation: m/4 DOPSK

&

Ref 10 dBm

1
- 10
L _-¢
=30
--40 A ]
w% \ "~ WMMM,WM
-0
—-70
SPUEM | .o
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Start ALimit
[Hz] [aB]
30.000 ™M =200.00
1.000 & 2.000 & 100.00 k L931000 G 1 33 200.00
= 100 .00 2.139320 ~ 4c gc =200.00
5 -200.00
200.00
=200.00
-200.00
200.00
=200.00
-200.00
200.00
TRF-RF-212(00)101214 Page 24 / 36
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3.99 % & 20dBc BW

3.1. Test Setup

Bluetooth Tester

Spectrum Analyzer =
oo E
a

o
HEEE g
ooog
o3 [=1:]=:] =]
FI=0=1=I"1-]] ooo
o2 oooo [=f=]=]=]=]=]

000

=
o
=1
=1

o

Power Splitter

7

EUT

3.2. Limit
Limit: Not Applicable

3.3. Test Procedure

1. The 99% and 20dBc bandwidth were measured with a spectrum analyzer connected to RF antenna
connector(conducted measurement) while EUT was operating in transmit mode. The analyzer center frequency was
set to the EUT carrier frequency, using the analyzer.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW =10 kiIz,
VBW =100 kiz, Span =5 M.

3.4. Test Results

Ambient temperature . 22°C
Relative humidity : 40%
Modulation Tested Channel Q?Islei;N ZO?S:'Z?W
Lowest 0.891 0.958
GFSK Middle 0.893 0.929
Highest 0.895 0.929
Lowest 1.189 1.344
/4 DOPSK Middle 1.189 1.337
Highest 1.197 1.348
Note 1: See next pages for actual measured spectrum plots.
TRF-RF-212(00)101214 Page 25/ 36
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99% & 20dB Bandwidth Lowest Channel & Modulation: GESK

3= Agilent R T |[Freq/Channel
Ch Freq 2.462 Gz Trig Free 2_552"@?@%5 red

Occupied Bandwidth
Start Freq
2.39950808 GHz
Stop Freq
240450868 GHz
CF Step
Sa0.000000 kHz
O | 0 Man
Freq Offset
000000068 Hz

VBH 168 kHz
. . . Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff
891.1158 kHz ®dB -
Transmit Freq Error 1
¥ dB Bandwuidth
99% & 20dB Bandwidth Middle Channel & Modulation: GESK

3 Agilent R T |Freg/Channel

A
Ch Freq 2.441 GHz Trig Fres

Occupied Bandwidth B

Center Freq
244108808 GHz

Start Freq
2. 43850808 GHz

Stop Freq
244350800 GHz

CF Step
CRe.000080 kHz
e ||l Man
Freq Offset
e 0.00000000 Hz

: - — Signal Track
Occupied Bandwidth Occ BH 7 Pur On 0ff

892.5975 kHz % dB

Transmit Freq Error z

% dB Bandwidth Hz

Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214

Copyright © 2010, Digital EMC Co., Ltd.
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99% & 20dB Bandwidth Highest Channel & Modulation: GESK

3= Agilent R T |[Freq/Channel
Ch Freq 2.43 GHz Trig Free 2_58"5‘@?@%5_ red

Occupied Bandwidth
Start Freq
2A7750608 GHz
Stop Freq
2A8250008 GHz
CF Step
Sa0.000000 kHz
| Auto Man
Freq Offset
A.PARRAREA Hz

WEKW 188 kHz
- - - Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff
895.4253 kHz ®dB -
Transmit Freq Error 141
¥ JdB Bandwuidth
99% & 20dB Bandwidth Lowest Channel & Modulation: /4 DOPSK

3 Agilent R T |Freg/Channel

A
Ch Freq 2.462 GHz Trig Fres

Occupied Bandwidth B

Center Freq
240200800 GHz

Start Freq
2.39958808 GHz

Stop Freq
240450800 GHz

CF Step
250600088 MHz
Nl Auto Man

Freq Offset
000080608 Hz

; ] Signal Track
Occupied Bandwidth On 0ff

1.1891 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
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99% & 20dB Bandwidth Middle Channel & Modulation: m/4 DOQPSK
3= Agilent R T |[Freq/Channel

Center Freq

Ch Freq 2.441 GH=z Trig Free > 44100088 GHz

Occupied Bandwidth

Start Freq
243850000 GHz

Stop Freq
2. 44350080 GHz

CF Step
25.0000808 MHz
TS| | || Man

Freq Offset
B.AARARGAR Hz

. . . Signal Track
Occupied Bandwidth Occ BH % Pwr On 0ff

1.1887 MHz % dB -

Transmit Freq Error
¥ JdB Bandwuidth

Copyright 2000-2008 Agilent Technologies

99% & 20dB Bandwidth Highest Channel & Modulation: m/4 DOPSK
3 Agilent R T |Freg/Channel

A
Ch Freq 2.48 GHz Trig Fres

Occupied Bandwidth B

Center Freq
2. 48000800 GHz

Start Freq
247758808 GHz

Stop Freq
248250800 GHz

CF Step
N 25.0000808 MHz
R el ey | H uto m

Freq Offset
000080608 Hz

- - - Signal Track
Occupied Bandwidth Occ BH 7 Pur On 0ff

1.1965 MHz % dB

Transmit Freq Error
% dB Bandwidth 5 M

Copyright 2000-2008 Agilent Technologies
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5. Maximum Peak Output Power Measurement

5.1. Test Setup

Bluetooth Tester

Spectrum Analyzer

[-¥=]

[ =N-T-1-1
E==]=] oE5oog
00 OOgoo “l:lEEE
CI==1-1-1] o8
=R l=1-1=] )
o= SoBa Oooooo

EEE

Power Splitter

EUT

5.2. Limit

The maximum peak output power of the intentional radiator shall not exceed the following :

1. 815.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kilz or the 20 dB bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 nW.

2. 815.247(b)(1), For frequency hopping systems operating in the 2 400 — 2 483.5 Ml employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5 725 — 5 805 M band: 1 Watt.

5.3. Test Procedure

1. The RF power output was measured with a Spectrum analyzer connected to the RF Antenna connector (conducted
measurement) while EUT was operating in transmit mode at the appropriate center frequency, A spectrum analyzer
was used to record the shape of the transmit signal.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using ;
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW = 20dB BW
VBW 2= RBW
Sweep = auto
Detector function = peak
Trace = max hold

TRF-RF-212(00)101214 Page 29/ 36
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5.4. Test Results

Ambient temperature 22°C
Relative humidity 40%
Peak Output Power
Modulation Tested Channel
dBm mwW
Lowest 7.05 5.070
GFSK Middle 7.80 6.026
Highest 8.53 7.129
Lowest 9.76 9.462
/4 DOPSK Middle 10.38 10.914
Highest 11.02 12.647

Note 1: See next pages for actual measured spectrum plots.

TRF-RF-212(00)101214
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Peak Output Power Lowest Channel & Modulation: GESK

3% Agilent R T |[Freq/Channel
Mkrl 2.4 7

Center Freq

Rtten 240200800 GHz

Start Freq
2.39950880 GHz

Stop Freq
248450808 GHz

CF Step
250000000 MHz
Auto Man

Freq Offset
B.AABARGAEG Hz

Signal Track
On 0ff

Peak Output Power Middle Channel & Modulation: GESK

— R T |Freg/Channel
Mkrl 2.4 Ll

Center Freq
244100880 GHz

Start Freq
243850880 GHz

Stop Freq
2. 44350680 GHz

CF Step
| 25.00a00600 MHz
Rutn Man

Freq Offset
B.00000000 Hz

Signal Track
On 0ff

II_IIE:H E: MHE

Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
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Peak Output Power Highest Channel & Modulation: GESK
3= Agilent R T |[Freq/Channel

Center Freq
2.43000808 GHz

Atten

Start Freq
247750880 GHz

Stop Freq
245250008 GHz

CF Step
B 25.0000000 MHz
Auto Man

Freq Offset
B.AABARGAEG Hz

Signal Track
On 0ff

T . He cep ts)
Copyright 2000-2008 Agilent Technologies

Peak Output Power Lowest Channel & Modulation: /4 DOPSK

3 Agilent R T |Freg/Channel

Center Freq
248200880 GHz

Start Freq
2.39700880 GHz

Stop Freq
240700680 GHz

CF Step
2h.0eeRa80 MHz
Rutn Man

Freq Offset
B.00000000 Hz

Signal Track
On 0ff

W2 Mz UBH 6 MHz o
Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
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Peak Output Power Middle Channel & Modulation: /4 DOPSK
3= Agilent R T |[Freq/Channel

Center Freq
2.44100808 GHz

Atten

Start Freq
243600800 GHz

Stop Freq
2. 44600880 GHz

CF Step
250000000 MHz
Auto Man

Freq Offset
B.AABARGAEG Hz

Signal Track
On 0ff

z VBH Hz ts)
Copyright 2000-2008 Agilent Technologies

Peak Output Power Highest Channel & Modulation: m/4 DOPSK

3 Agilent R T |Freg/Channel

Center Freq
2. 45000880 GHz

Start Freq
247500880 GHz

Stop Freq
2485006080 GHz

CF Step
| 25.00006600 MHz
Rutn Man

Freq Offset
B.00000000 Hz

Signal Track
On 0ff

W2 MMz UBH 6 MHz o
Copyright 2000-2008 Agilent Technologies

TRF-RF-212(00)101214
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6. Transmitter AC Power Line Conducted Emission

6.1. Test Setup

Refer to test setup photo.

6.2. Limit

According to 815.207(a) for an intentional radiator that is designed to be connected to the public utility (AC) power line,
the radio frequency voltage that is conducted back onto the AC power line on any frequency or frequencies, within the
band 150 kiz to 30 Mk, shall not exceed the limits in the following table, as measured using a 50 uH/50 ohm line
impedance stabilization network(LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage between each
power line and ground at the power terminal. The lower applies at the boundary between the frequency ranges.

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

6.3. Test Procedures

Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2003

1. The test procedure is performed in a 6.5 m x 3.5 m x 3.5 m (L x W x H) shielded room. The EUT along with its
peripherals were placed on a 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT was adjusted to
maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which provides 50
ohm coupling impedance for measuring instrument and the chassis ground was bounded to the horizontal ground
plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal ground
plane of shielded room.

4. The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals were

unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.

TRF-RF-212(00)101214 Page 34 /36
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6.4. Test Results
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AC Line Conducted Emissions (List)

LI LR LR L L T T L T Y A AR R R AR R R IR SRR R R R R R e

<< ON>>

Standard : EN55022

Ty

P T L e T P T U L L e P U S L S e PR ar Lre

Final Result

Reading L szl ) Limir Margin Margin Remark
AV
[dB {nV
ik
.6
.
|
.8
-4

[ R - MRS

Reading Reading c.E Result Result
{ AV P AV
[dB{pV
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