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TEST REPORT

1. Applicant
Name : Ericsson-LG Co.,Ltd.
Address : 508, Nonhyen-ro, Gangnam-gu, Seoul, REPUBLIC OF KOREA
2. Products
Type of Product . Wireless Handy Telephone
Model/Type : GDC-500H
Manufacturer : Ericsson-LG Co.,Ltd.
3. Test Standard : FCC CFR 47 Part 15, Subpart C section 15.247 / RSS-210
4. Test Method : ANSI C63.4-2009
5. Test Result . Positive
6. Date of Application : October 5, 2012
7. Date of Issue : December 6, 2012
Tested by Approved by
Sung-kyu Cho Jeong-min Kim
Telecommunication Center Telecommunication Center
Senior Engineer Manager

The test results contained apply only to the test sample(s) supplied by the applicant, and this test report shall not be
reproduced in full or in part without approval of the KTL in advance.

Korea Testing Laboratory

723 Haean-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910, KOREA Tel. : +82-31-5000-133

http://iww.ktl.re.kr Fax. : +82-31-5000-149
FP-204-03-01



k‘tl SRMATIEA Y Report No.: 12-056909-01-3
Worea Testing Laboratory Page 2 of 42 Pages

TABLE OF CONTENTS

1. GENERAL INFORMATIONS ...ttt et et e e et e et e et e et s e e et e e e et e e e aaneeees 4
O A o] o1 o= o | A (@3 1= o | ) TSR 4
R et LU 1T o1 1= oL o (= 1) PRSP 4
R R =TS o Yo =T o T Y =L (0 Y2 PR 5
1.4. Channel NUMDBErS anNd FrEQUENCIES .....uuuiiiieee sttt e e e e s et e e e e e e e s e e e e e e e s s bt e e e e e e e e s s snnaeeeeeeesannrnneneeens 5
2. SUMMARY OF TEST RESULTS ...t e e e e e aanes 6
3. MEASUREMENT & RESULT S ...t e e e e e e e e e eaa s 7
70 {0 o | 3 = ¥= 1 T .Y/ o | o [P PUTTT PR 7
B Tt Pt T 1Y Ao T =Y (0 oI = 1Yo 1 | PRSPPI 7
3.1.2. Test Condition & LIMit .......ooiiiiii ettt bt et 7
R I T [T O =T U | PO P U PP P PP PP UPPPRTRPI 7
3.2, MAXIMUM PEAK POWEN .....oeiiiiiiiiiiieitie ittt ettt ettt s et ss e e s m et e s s e e s n et e sm e e e sme e e reeane e e nnre e e nnneen 11
K B 11 7= (F o B = Yo TU L PSRRI 11
3.2.2.  Test CoNAItioN & LMt ........ooiiiiiiie et e e et e e e et e e e e nb e e e e e nbe e e s enbee e e eneeas 11
R T 1= =TTV | PP PP PRP 11

3.3. 100 KHz Bandwidth of Frequency Band EAQES ..o 15
B R I [T~ 1= (F] o B = 1Yo 1U | S PP PPP O PPP 15
3.3.2.  Test Condition & LIMit .......ooiiiiiiie ettt rbb e e b e bt sbe e e b e nan e eanes 15

R G T [T =TT || T P PP PP PP OTPPPR 15

3.4, HoOPPIiNg Channel SEPAIraAtiON ... .....eiiiii ittt e e e e e e e et e e e e e e e e s s anbbereeeaaeeaeannbeseeaaaaeaaann 18
it B 1Yy A T =Y (0 o3 = 1Yo 1 | APPSR 18
3.4.2.  Test Condition & LMt .......ooiiiiie et 18
KR I T [T 8 (=N | PP P PSSO PP PP OP PP PPPON 18

3.5.  Number of HOPPING ChaNNEIS ....ooiii oot s e e e e e e s s et e e e e e e s s e snnaneeeeaeeesannnnes 20
TR I 1= 1= (H o J = Yo TH L SRR PRR 20
3.5.2.  Test CoNdItioN & LMt ........ooiiiiiiii et b e e e et e e e e st e e e e e rbe e e e ennbeeeeeannes 20
TR T 1= =TTV | PP PP EP T OTPRP 20
http://mww.ktl.re.kr Fax. : +82-31-5000-149

FP-204-03-01




ktl SRMATIEA Y Report No.: 12-056909-01-3
Worea Testing Laboratory Page 3 of 42 Pages

3.6.

3.7.

3.8.

3.9.

[T T = PSPPSRSO 23
G R I 1= 1= (F o J = Yo 11 PSR PRR 23
3.6.2.  Test CoNAItiON & LMt ........oiiiiiiiiie e et e e e et e e e e nb e e e e e sbe e e e e nbeeeeennneas 23
KGR T 1= B =T | PRSPPI 23

CONAUCTED SPUMIOUS EMISSION..ciiitiiiiiiiiiii ettt ettt ettt s bt e e s bt e e s st e e e s anb b e e e e anbe e s annbe e e e enneas 27
R A I [T S T= 1 (F] o B = Yo TU | S PP PPP O PRP 27
3.7.2.  Test CoNAItION & LML ........eiiiiiiiie et e e e b e e e e e bt e e e e nbe e e e e nnes 27
R A0 T 1= =TT || T PP PP PP PP OTPPPR 27

Radiated SPUFIOUS EMISSIONS ..coiiiiiiiiiiiiiii ettt e e e ettt e e e e e e e s b b be e e e e e e e e s anbbeaeeaeeeeaaannbeneaeas 31
R R I [ o (o1t =To [ U] (= ST PSP PPPPPPPPR P 31
KR T N 1o 11 O T SO PSP P PP OPPP PPN 32
TS T T - 10 4] o) [N 0= (o1 U1 =1 i o] o PSPPI 33
3.8.4.  Measurement CONfIQUIALION...........ooiiiiiiiiiiie e e e e e e e e e e e e e e e e e s e ersaneeeaaeeean 33
3.8.5. Restricted Band-€dge Graph ...t 34
3.8.6.  Spurious EmIssion TESt RESUILS .........coiiiiiiiii e e 38

AC CONAUCTEA EMISSIONS ...eeiiiiieiieie sttt s e e s e et s e e st e ss e e e ne e e sm e e e nn et e sare e e reesneeennrenennneenes 39
R TR I 1= o (o Tt =To [ S SO PPPP O PRP 39
TR 0 I o 11 SR 39
RS R SRS - 10 ¢ o] <YW or=1 (o7 ] F- 111 o [ SRR 40
3.9.4. Photograph for the test CONfIGQUIation............oooiiiie i e e 40
.95, TESTRESUITS.....eeeeeeee et e b e e e et e e e e e e e e e e e 41
TEST EQUIPMENT S .. ittt e e e e e e e e et e e e e e e e e e e eaa e e eaaeeenan 42

723 Haean-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910, KOREA Tel. : +82-31-5000-133

http://mww.ktl.re.kr Fax. : +82-31-5000-149
FP-204-03-01




ktl SIIMRITISAES Report No.: 12-056909-01-3
Korea Testing Labaoratory Page 4 Of 42 Pages

1. GENERAL INFORMATIONS

1.1. Applicant (Client)

Name Ericsson-LG Co.,Ltd.

Address 508, Nonhyen-ro, Gangnam-gu, Seoul, REPUBLIC OF KOREA

Contact Person Sang-Jin Kang

Telephone No. 82 31 8054 6017

Facsimile No. 82 31 450 4745

E-mail address Sangjin.kang@ercssonlg.com

Manufacturer Name Ericsson-LG Co., Ltd.

Manufacturer Address 508, Nonhyen-ro, Gangnam-gu, Seoul, REPUBLIC OF KOREA

1.2. Equipment (EUT)

Type of Product Digital Enhanced Cordless Telephone

Model Name GDC-500H

FCC ID TUIGDC-500H

IC Number 6241A-GDC500H

Frequency Range 2,402 ~ 2,480 MHz

Max RF Output Power 1.89 dBm

Modulation Technique Frequency Hopping Spread Spectrum

Type of Modulation GFSK

Number of Channels 79

Antenna Type Chip Antenna

Antenna Gain 1.99 dBi

FCC Classification FCC Part 15 Spread Spectrum Transmitter (DSS)

Power Supply 3.7VDC

Hardware Version V1.0

Software Version V1.0

Bluetooth Core spec v2.1+EDR

723 Haean-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910, KOREA
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1.3. Testing Laboratory

Korea Testing Laboratory (KTL)
723 Haean-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-901, KOREA

FCC registration number 408324

Testing Place

Industry Canada filing number 6298A

Test Engineer Jong-gon Ban

Telephone number +82 31 5000 133

Facsimile number +82 31 5000 149

E-mail address banjg@ktl.re.kr

Other Comments -

1.4. Channel numbers and Frequencies

Channel  FREQ(MHz)  Channel FREQ(MHz)  Channel  FREQ(MHz)  Channel  FREQ(MHz)

0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
1 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461 - -
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2. SUMMARY OF TEST RESULTS

Testing performed for :

Equipment Under Test : GDC-500H

Receipt of Test Sample : October 05", 2012
Test Start Date : October 16", 2012

Test End Date : October 26", 2012

The following table represents the list of measurements required under the FCC CFR47 Part 15.207, 15.247, and
15.209

FCC Rules IC Rules Test Requirements Result Comments
RSS-210
) 20dB B i
15.247 (a)(1) AB.A(2) 0dB Bandwidth Pass See Data sheets
RSS-210
15.247 (b)(1) A8.1(a) Maximum Peak Power Pass See Data sheets
100 KHz Bandwidth of F
15.247(d) RSS-210 A8.5 Z Banawidih of Frequency Pass See Data sheets
Band Edges
RSS-210
15.247 (a)(1) A8.A(b) Hopping channel separation Pass See Data sheets
RSS-210
15.247 (a)(1)(iii) AB.4(2) Number of hopping channels Pass See Data sheets
RSS-210
) Dwell ti P
15.247 (a)(1)(iii) AB.A(d) well time ass See Data sheets
15.247(d) RSS-210 A8.5 Conducted Spurious Emission Pass See Data sheets
R -
15.209 8782(;% Radiated Spurious Emissions Pass See Data sheets
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3.1.1. Test Setup Layout
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D
©

EUT

3.1.2. Test Condition & Limit

Spectrum
Analyzer

- Set RBW & VBW of Spectrum analyzer to 10 kHz

- The 20dB bandwidth is defined as the frequency range where the power is higher than the peak power
minus 20dB . Frequencies that are separated by 25 kHz or two-thirds of the 20 dB Bandwidth of the

hopping channel, whichever is greater, provided the systems operate with an output power no greater

than 125 mW.

3.1.3. Test result

* Operation Mode : GFSK

Channels

Frequency (MHz)

Result (MHz) Verdict
Low 2402 0.930 Pass
Middle 2441 0.925 Pass
High 2480 0.930 Pass
* Operation Mode : 8DPSK
Channels Frequency (MHz) ‘ Result (MHZz) Verdict
Low 2402 1.265 Pass
Middle 2441 1.265 Pass
High 2480 1.265 Pass

http://mww.ktl.re.kr
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3.2. Maximum Peak Power

3.2.1. Test Setup Layout

©
EUT Spectrum

Analyzer

3.2.2. Test Condition & Limit

- Set RBW & VBW of Spectrum analyzer to 1 MHz

- The Maximum Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symboils in the signaling alphabet when the transmitter is operating at
its maximum power control level. For frequency hopping systems operating in the 2400-2483.5
MHz band employing at least 75 hopping channels, and all frequency hopping systems in the 5725-
5850 MHz band: 1 watt.

3.2.3. Test result

* Operation Mode : GFSK

Channels Frequency (MHz) Result (dBm) Limit (dBm) Verdict
0 2402 1.26 30 Pass
39 2441 1.59 30 Pass
78 2480 1.62 30 Pass

* Operation Mode : 8DPSK

Channels Frequency (MHz) Result (dBm) Limit (dBm) Verdict
0 2402 1.89 30 Pass
39 2441 1.56 30 Pass
78 2480 0.53 30 Pass
http://mww.ktl.re.kr Fax. : +82-31-5000-149

FP-204-03-01
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3.3.1. Test Setup Layout

Ax—

EUT

>

©

Spectrum
Analyzer

3.3.2. Test Condition & Limit

- Set RBW & VBW of Spectrum analyzer to 100 kHz

- 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.

- The maximum frequency range measuring with the spectrum from 30 MHz to 25 GHz is investigated with
the transmitter

3.3.3. Test result

* Operation Mode : GFSK

Channels

Frequency (MHz) Result (dBc) Limit (dBc) Verdict
Low 2402 40 > 20 Pass
High 2480 40 > 20 Pass
* Operation Mode : 8DPSK
Channels Frequency (MHz) Result (dBc) Limit (dBc) Verdict
Low 2402 40 > 20 Pass
High 2480 40 > 20 Pass
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10 Jﬂ‘f\_
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dB \
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#Res BW 100 kHz VBW 100 kHz Sweep 5 ms (401 pis) !

Mo Peak Found

— Band edge higher side (8DPSK) —
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3.4. Hopping Channel Separation

3.4.1. Test Setup Layout

Lx— [P

©

Spectrum
Analyzer

EUT
3.4.2. Test Condition & Limit

- Set the center frequency of spectrum analyzer = middle of hopping frequency
- Set the spectrum analyzer as RBW, VBW = 100 kHz, Span = 5 MHz

- Frequency hopping system shall have hopping channel carrier frequencies separated by minimum of
25 kHz or the two-third of 20dB bandwidth of the hopping channel, whichever is greater.

3.4.3. Test result

* Operation Mode : GFSK

Channels Frequency (MHz) Result (MHz) Limit (MHz) Verdict
Hopping 2441 1.000 0.620 Pass
% Remark : 20dB bandwidth is 0.930 MHz

* Operation Mode : 8DPSK

Channels Frequency (MHz) Result (MHz) Limit (MHz) Verdict
Hopping 2441 1.000 0.843 Pass
* Remark : 20dB bandwidth is 1.265 MHz
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e Agilent BT | Marker
Mkr1 4 1.0000 MHz
Ref 11.3 dB Atten 25 dB -0.733 dB
F,E o en Select Marker
eak
1R 4 1 2 3 4
Log
AN
dB/ Mormal
om /NN NS W N
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
M1 S2 :
S3 FC Span Pair
AA Span Center
Off
Center 2.441 GHz Span 5 MHz N?;e
#Res BW 100 kHz VBW 100 kHz #Sweep 10 ms (401 pts) f

— Channel Separation (GFSK) —

e Agilent E T I Marker
Mkr1 4 1.0000 MHz
Eef 11.3 dBm Atten 25 dB 0.662 dB Select Marker
gak
1R b 1 2 3 4
Log
10 ™ A
e et e e R i RN
MNormal
Offst
03
dB
Delta
Delta Pair
Tracking Ref)
Ref Delta
M1 52 ,
s3 FC Span Pair
AA Span Center
Oiff
Center 2.441 GHz Span 5 MHz 1“”?59
#Res BW 100 kHz VBW 100 kHz #Sweep 10 ms (401 pts) .

—— Channel Separation (8DPSK) —
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3.5. Number of Hopping Channels

3.5.1. Test Setup Layout

Lx— |

©

Spectrum
Analyzer

EUT
3.5.2. Test Condition & Limit

- Set the spectrum analyzer as start frequency = 2,400 MHz, stop frequency = 2,441.5 MHz and
start frequency = 2,441.5 MHz, stop frequency = 2,483.5 MHz

- Set the spectrum analyzer as RBW, VBW = 300 kHz

- Frequency hopping system operating in the 2,400 ~ 2,483.5 MHz bands shall use at least 15 hopping
frequencies.

3.5.3. Test result

* Operation Mode : GFSK

Result o ,
Channels (Number fo Hopping channels) Limit (channel) Verdict
Hopping 79 >=15 Pass

* Operation Mode : 8DPSK

Result o :
Channels (Number fo Hopping channels) Limit (channel) Verdict
Hopping 79 >=15 Pass
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i Agilent R T IW
g.:::.s dBm Atten 25 dB Select Marker
Log 1 2 3 4
| AAAAARANAGMAAMATSAARAAATATATAR o
ors ’wwwuuu AT a G
4 ] Delta
ﬂ} Delta Pair
V (Tracking Ref)
Ref Delta
M1 S2 .
53 FC Span Pair
AR Span Center
off
Start 2.4 GHz Stop 2.441 GHz 1""1?;9
#Res BW 100 kHz VBW 100 kHz #Sweep 10 ms (401 pis) .

- — Number of hopping channel (GFSK) —

LA R 1 Frea/Channel
gzi;lu dBm Atten 25 dB Cerier Ereg
2 46275000 GHz
Log
10
dB/ ﬂ ﬂ ﬂ /m ﬂ ] ﬂ ﬂ Start Freg
ot AU LA AR R AR AR A HUU \ 244200000 GHz
48 \ Stop Freq
2 48350000 GHz
\ CF Step
\A 4.15000000 MHz
W | Auto Man
M1 S2
S3 FC Freg Offset
AR 0.00000000 Hz
Signal Track
Cn Off
Start 2.442 GHz Stop 2.483 GHz Scale Type
#Res BW 100 kHz VBW 100 kHz #Sweep 10 ms (401 pts) | =08 Lin

— Number of hopping channel (GFSK) —
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5 (G R T |Frqu‘ChanneI
g:;lu dBm Atten 25 dB Center Freq
Log 242050000 GHz
10 VAR S AT AARNA]
dB/ Start Freq
Offst 2.40000000 GHz
0.3
dB ‘ Stop Freq
" 2.44100000 GHz
iZF Step
4.10000000 MHz
Auto ldan
M1 S2
S3 FC Freq Offset
AR 0.00000000 Hz
Signal Track
On Off
Start 2.4 GHz Stop 2441 GHz || Scale TW"E_
#Res BW 100 kHz VBW 100 kHz #Sweep 10 ms (401 pts) = =

- — Number of hopping channel (8DPSK) —

e AIERS R_T I Trace/View
Ref 11.3 dBm Atten 25 dB T
Peak race
Log 1 2 3
0 AAAMAA AN A AN A TAAUAAIA AR AN
dB/ Clear Write
Offst
0.3 \
dB
e Hold
l Min Hold
A
M1 S2 \U
S3 FC W e
AA
Elank
Start 2.442 GHz Stop 2.483 GHz 1“”?59
#Res BW 100 kHz VBW 100 kHz #Sweep 10 ms (401 pis) !

— Number of hopping channel (8DPSK) —
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3.6. Dwell Time
3.6.1. Test Setup Layout

A B

EUT Spectrum
Analyzer

3.6.2. Test Condition & Limit

- Set the spectrum analyzer to zero span mode and RBW, VBW = 3 MHz.

- Frequency hopping systems in the 2,400-2,483.5 MHz band shall use at least 15 channels. The
average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed. Since the Bluetooth technology uses

79 channels this period is calculated to be 31.6 seconds.

The dwell time is calculated by:
Dwell time = time domain slot length x (hop rate / number of hopping per channel) x 31.6 with:

3.6.3. Test result

* Operation Mode : GFSK
DH1:0.410 * (1600/2)/79 * 31.6 = 131.2 (ms) DH3: 1.713 * (1600/4)/79 * 31.6 = 274.1 (ms)

DH5 : 2.976 * (1600/6)/79 * 31.6 = 317.4 (ms)

Type slot : . .

Channels length(ms) Dwell time (ms) Limits (msec) Packet type Verdict
Mid 0.410 131.2 <400 DH1 Pass
Mid 1.713 2741 <400 DH3 Pass
Mid 2.976 317.4 <400 DH5 Pass

* Operation Mode : 8DPSK
3-DH1 : 0.466 * (1600/2)/79 * 31.6 = 149.1 (ms) 3-DH3:1.785 * (1600/4)/79 * 31.6 = 285.6 (ms)
3-DH5 : 2.994 * (1600/6)/79 * 31.6 = 319.4 (ms)

Type slot Dwell time . :

Channels length(ms) (ms) Limits (msec) Packet type Verdict
Mid 0.466 149.1 <400 3-\DH1 Pass
Mid 1.785 285.6 <400 3DH3 Pass
Mid 2.994 319.4 <400 3DH5 Pass
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4 Agilent E T | Marker
Mkr1 & 4105 ps

Ref 11.3 dB Atten 25 dB 2411 dB
F,E o en Select Marker
eak
1 2 3 4
Log
10
dB/ 1R Mormal
Offst
03
dB
Delta
pa A Delta Pair
(Tracking Ref)
Ref Delta
Wi S2 % ,
S3 FS WWH WNMNV WM Span Pair
AA I ' ' Sparn Center
Off
Center 2.441 GHz Span 0 Hz N?;e
Res BW 3 MHz VBW 3 MH:z Sweep 3.22 ms (101 pts) f

— DH1 packet type (GFSK) —

e Agilent E T I Marker
Mkrl & 1713 ms

E:Z:L] dBm Atten 25 dB -11.06 dB Select Marker
1 2 3 4
Log
10
dB/ Mormal
Offst
03
dB
Delta
1R
Delta Pair
J ,Lf J ‘f Tracking Ref)
bt At et s Bttt Ref Delta
W1 52 ,
S3 FS Span Pair
AA Span Center
Oiff
Center 2.441 GHz Span 0 Hz 1“”?59
Res BW 3 MHz VBW 3 MHz Sweep 12.46 ms (101 pts) .

— DH3 packet type (GFSK) —
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e Agilent BT | Marker
Mkr1 & 2976 ms
Ref 11.3 dB Atten 25 dB -11.49 dB
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dB
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— DH5 packet type (GFSK) —

i Agilent E T I Marker
Mkr1 & 466.3 ps
Ref 11.3 dB Atten 25 dB 16.3 dB
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1 2 a 4
Log I
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— DH1 packet type (8DPSK) —
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> Agilent E T | Marker
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Ref 11.3 dB Atten 25 dB D477 dB
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— DH3 packet type (8DPSK) —

i Agilent E T I Marker
Mkr1 & 2.994 ms

222:1.3 dBm Atten 25 dB -12.3 dB Salae fiaer
1 2 3 4
Log . | _ | I
10
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Offst
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dB
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— DH5 packet type (8DPSK) —
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3.7.Conducted Spurious Emission
3.7.1.Test Setup Layout

Ax—

EUT

D
©

Spectrum
Analyzer

3.7.2. Test Condition & Limit

- Set the spectrum analyzer as RBW, VBW = 1 MHz

- The reference value for the measurement of the spurious RF conducted emissions is determined
during the test “band edge compliance” (cf. chapter 4.5). This value is used to calculate the 20 dBc limit.

- 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.

3.7.3. Test result

* Operation Mode : GFSK

Channels Frequency (MHz) Result (dBc) Limit (dBc) Verdict
Low 2,402 35> 20 Pass
Mid 2,441 35> 20 Pass
High 2,480 35> 20 Pass

* Operation Mode : 8DPSK

Channels Frequency (MHz) Result (dBc) Limit (dBc) Verdict
Low 2,402 35> 20 Pass
Mid 2,441 35> 20 Pass
High 2,480 35> 20 Pass
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e Agilent BT | Marker
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Mo Peak Found

— Low channel (GFSK) —
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— Mid channel (GFSK) —
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Mo Peak Found

—High channel (GFSK) —
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— Low channel (8DPSK) —
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Mkr1 3.28 GHz
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— Mid channel (8DPSK) —
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— High channel (8DPSK) —
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3.8.Radiated Spurious Emissions

3.8.1. Test Procedure

3.8.1.1 Preliminary Testing for Reference

Preliminary testing was performed in a KTL absorber-lined room to determine the emission characteristics of
the EUT. The EUT was placed on the wooden table which has dimensions of 0.8 meters in height, 1 meter in
length and 1.5 meters in width. Receiving antenna (Biconi-Log antenna : 30 to 1000 MHz or Horn Antenna : 1
to 40 GHz) was placed at the distance of 3 meter from the EUT.

An attempt was made to maximize the emission level with the various configurations of the EUT. Emission
levels from the EUT with various configurations were examined on a spectrum analyzer connected with a RF
amplifier and graphed.

The emission was within the illumination area of the 3 dB beam width of the antenna so that the maximum
emission from the EUT is measured.

3.8.1.2 Final Radiated Emission Test at an Absorber-Lined Room

The final measurement of radiated field strength was carried out in a KTL Absorber-Lined Room that was
listed up at FCC according to the "Radiated Emissions Testing" procedure specified by ANSI C63.4.

Based on the test results in preliminary test, measurement was made in same test set up and configuration
which produced maximum emission level. Receiving antenna was installed at 3-meter distance from the EUT,
and was connected to an EMI receiver.

Turntable was rotated through 360 degrees and receiving antenna height was varied from 1 to 4 meters
above the ground plane to read maximum emission level. Receiving antenna polarization was changed
vertical and horizontal. The worst value was recorded.

If necessary, the radiated emission measurements could be performed at a closer distance than specified
distance to ensure higher accuracy and their results were extrapolated to the specified distance using an
inverse linear distance extrapolation factor (20 dB/decade) as per Section 15.31(f).

The maximum emission level from the EUT occurred in such configuration as shown in the following
photograph.

Tested in x, y, z axis and worst case results are reported

The maximum frequency range measuring with the spectrum from 30 MHz to 40 GHz is investigated with the
transmitter
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3.8.2. Limits

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the

frequency bands listed below:

Report No.: 12-056909-01-3
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MHz MHz MHz MHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025-8.5
417725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72 -173.2 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 -335.4 3600 - 4400 (2)
13.36 - 13.41
1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than
1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

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 Field Strength Measurement Distance (MHz) (microvolts/meter) (meters)

Field Strength
(microvolts/meter)

Frequency (MHz)

Distance (Meters)

30-88 100 ** 3
88 - 216 150 ** 3
216 - 960 200** 3
above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. However, operation within these frequency bands is permitted under other sections of this Part, e.g.,
Sections 15.231 and 15.241.
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3.8.3.Sample Calculation

The emission level measured in decibels above one microvolt (dBV) was following sample calculation.

For example ;

Measured Value at 4804 MHz

45.79 dBwV
Antenna Factor & Cable loss 28.20 dB
- Preamplifier -25.00 dB
= Radiated Emission

48.99 dB&V/m

3.8.4.Measurement Configuration

<Anechoic charmber>

Ground plane

Test
Recave

Test | _Monito|
nstruments
Measuring room
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3.8.5.Restricted Band-edge Graph
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3.8.6. Spurious Emission Test Results

3.8.6.1 Spurious Radiated Emission (30 MHz ~ 25 GHz)

Bandwidth Reading Correction Level Limit

(kHz) level Corrected (dBuV/m) Margin Remark

Frequency Antenna

(MHz) Pol.

Detector  (dBuv) 2" (GBuVIm)

Lowest channel Ch. 0
4804 H 1000, Peak | 38.94 -2.33 36.61 74.0 37.39 Peak
4804 \% 1000, Peak | 41.05 -2.33 35.28 74.0 38.72 Peak

Middle channel Ch. 39
4882 H 1000, Peak | 40.06 -2.27 37.79 74.0 36.21 Peak
4882 \Y 1000, Peak | 38.78 -2.27 36.51 74.0 37.49 Peak

Highest channel Ch. 78
4960 H 1000, Peak | 39.27 -2.25 37.02 74.0 36.98 Peak
4960 \Y, 1000, Peak | 38.11 -2.25 35.86 74.0 38.14 Peak

Level Corrected = Reading level + Correction factor (dB/m)
Correction factor = Antenna factor + Cable loss — Pre-amplifier (when using a pre-amplifier)

Note 1. Measurement was done over the frequency range from 1GHz to 10" harmonic. The EUT was rotated and the
antenna was changed to a range of height of from 1 m to 4 m above the ground plane for maximum response.
2. Pre-amplifier was used in the range between 1 ~ 25 GHz.
3. Test results include the rotation of the EUT through three orthogonal axes to determine the maximum emission.
4. If the peak measured values are lower than average limits, average measurements are not performed.

Remark 1. Noise floor of 30 ~ 1000 MHz : <20 dBuV at 3m distance
2. Noise floor of 1000 ~ 5000 MHz : <40 dBuV at 3m distance
3. Noise floor of 5000 ~ 25000 MHz : <50 dBuV at 3m distance
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3.9.AC Conducted Emissions

3.9.1. Test Procedure

Conducted emission measurements on the EUT were performed by "AC Power Line Conducted Emissions
Testing" procedure as per ANSI C63.4. The EUT was set up on a wooden table 0.8 meters height, 1.0 by 1.5
meters in size, placed in the shielded enclosed with a side of wall of which constituted a vertical conducting
surface of 2.2 m x 3.1 m in size to maintain 40 cm from the rear of EUT

LISN(Line Impedance Stabilization Network, ROHDE & SCHWARZ, ESH3-Z5, 50 ohm / 50 yH) was installed
and electrically boned to the conducting ground plane. The EUT was connected to the LISN using a typical
power adapter.

One of two 50 ohm output terminals of the LISN was connected to the EMI Receiver (ROHDE & SCHWARZ,
ESCI, 9 kHz to 3 GHz) and the other was terminated in 50 ohms. Measurements were again performed after
interchanging such a connection oppositely.

The frequency range from 150 kHz to 30 MHz was examined and the remarkable frequencies were
measured with Quasi-peak and Average values using the EMI receiver instrument (ROHDE & SCHWARZ,
ESI, 9 kHz to 3 GHz ; Detector Function ; CISPR Quasi-Peak & Average). The 6 dB bandwidth of the
Receiver was set to 9 kHz

The position of connecting cables of the EUT was changed to find the worst case configuration during
measurements. The maximum emission level from the EUT occurred in such configuration as shown in the
following photograph.

3.9.2.Limits

Except as shown in paragraphs (b) and (c) of this section, 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 kHz to 30 MHz shall not exceed the
limits in the following table, as measured using a 50 yH/50 ohms line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit applies at the
boundary between the frequency ranges.

Conducted Limits (dBuV)
Frequency (MHz)

Quasi-peak Average

0.15-0.5 66 to 56 * 56 t0 46 *
0.5-5 56 46
5-30 60 50

® Decreases with the logarithm of the frequency.

723 Haean-ro, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910, KOREA Tel. : +82-31-5000-133

http://mww.ktl.re.kr Fax. : +82-31-5000-149
FP-204-03-01




ktl SRMATIEA Y Report No.: 12-056909-01-3
Worea Testing Laboratory Page 40 of 42 Pages

3.9.3. Sample calculation

The emission level measured in decibels above one microvolt (dB#) was converted into microvolt (W) as
shown in following sample calculation.

For example :
Measured Value at 0.1635 MHz 42.7 dBw @ Q-Peak mode
+ Correct factor * 9.0dB
= Conducted Emission 51.7 dBw

* Correct factor is adding RF cable loss and Attenuation

3.9.4.Photograph for the test configuration

<Shielded room>

Wooden table
h=0.8 m

LISN

AC 110V,
50 Hz .

Test
Receiver
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3.9.5. Test Results

EN 55022 Voltage(ENV216)-Class B

80T
70T
Fm~
60- T il El\= 55022 Class B Main Valtage QP
L] Vinimet 8
Td e :
=5 50__0 \\_\. EN 55042 Clags B Main Voltage AV
% 1 N —— - O — —— | —
£ 40T 2
§ AT
(]
20T
10T
0 t t —t—t—t— t t F— t i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
T EN 55022 Class B Main Voltage QP.LimitLine EN 55022 Class B Main Voltage AV.LimitLine
Preview Result 1 Preview Result 2
‘ Final Result 1 ‘ Final Result 2
Final Measurement — QuasiPeak
Frequency QuasiPeak Corr. Margin Limit
(MHz) (dBw) (dB) (dB) (dBw)
0.163500 51.7 9.000 13.6 65.3
0.348000 39.5 9.000 19.5 59.0
0.591000 384 9.000 17.6 56.0
0.955500 325 9.000 235 56.0
1.711500 33.0 9.000 23.0 56.0
4.024500 31.2 9.000 24.8 56.0

Final Measurement — Average

Frequency Average
(MHz) (dBH)

0.217500 36.2 9.7 16.7 52.9
0.384000 38.3 9.9 9.9 48.2
0.600000 28.8 9.9 17.2 46.0
1.072500 27.3 9.7 18.7 46.0
2.031000 25.1 9.7 20.9 46.0
4.974000 29.0 9.7 17.0 46.0
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Equipment Manufacturer Effective Cal.Duration
1 (20E|-':1| ng(.a;vngz) R&S ESIB 100280 08/17/2012 ~ 08/17/2013
2 ( fggﬁ;”[”g?g'g:;) Agilent E44078B US41443316 | 02/01/2012 ~ 02/01/2013
3 S&‘*ﬁ;”ﬁ%%”gl}"ﬁ?’ Agilent E4448A MY43360322 | 08/30/2012 ~ 08/30/2013
4 (1 O%riﬁ‘zr“f'fingz) SONOMA. 310N 186270 08/25/2012 ~ 08/25/2013
5 05 gﬁf‘f‘ngfgegHz) Agilent 83017A MY39500982 | 04/02/2012 ~ 04/02/2013
6 (';'Ost'lff’zoﬂ bgoM“HHZ)) R&S ESH3-25 826789009 | 07/05/2012 ~ 07/05/2013
7 (30 ?/ilclfz“i;"1°go'8“,\t/in) Schwarzbeck | VULB9168 9168-180 08/24/2012 ~ 08/24/2013
8 “ G:‘Z’T ?thHz) EMCO 3115 9012-3595 03/26/2012 ~ 03/26/2013
9 (18 G"l'_i"z”lﬁ'(‘)t'GHz) EMCO 3116 2664 03/26/2012 ~ 03/26/2013
10 (g‘cktifl’j E"s%pmi) EMCO 6502 2532 06/08/2012 ~ 06/08/2013
11 DC Power Supply Agilent E4356A MY41000296 | 10/01/2012 ~ 10/01/2013
12 Power Meter Agilent E4417A GB4129075 | 09/17/2012 ~ 09/17/2013
13 Bluetooth tester Anritsu MT88528 6K00006994 | 01/28/2012 ~ 01/28/2013
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