KTL Test Report No.: 0LO471RUS2

Applicant: Samsung Telecommunications America
1130 Arapaho Road
Richardson, Texas 75081

Equipment Under Test: Indoor BTS
FCC ID: NP8SCBS-419L
In Accordance With: FCC Part 24, Subpart E

Broadband PCS Base Station Transmitter

Tested By: KTL Dallas Inc.
802 N. Kealy
Lewisville, Texas 75057-3136
- f/'#...— -
Authorized By: Tom Tidwell, Wireless Group Manager
Date: 6/11/03

Total Number of Pages: 36



KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Table of Contents

Sectionl.  SUMMAry Of TESt RESUITS ......cooiuiiiiiiiece e 3
Section 2.  General EqQuipment SPECIfICaION...........ceeeiiiiiiie e 5
SeCtioN 3. RF POWEN OULPUL.......coueiiiiiieeiiee ettt st e e e snne e e snneeennes 8
Test Data - RF POWEN OULPUL.........oooieiiie ettt e et e e e e e e e e e e e e ennneeeeannnes 9
Test Data - Occupied Bandwidth (CDMA) ........oi ittt 11
Section 5. Spurious Emissions at Antenna TerminalS.........ccoooieeiiieeeiien e 14
Test Data - Spurious Emissionsat Antenna TErMINalS ..........ooveeeiiieniiie e 15
Test Data - Spurious Emissionsat Antenna TErMINalS ..........oooueeeiiiieiiiiee e 16
Test Data - Spurious Emissionsat Antenna TErMINalS ..........oovveeeiieeiiiiee e 17
Test Data - Spurious Emissionsat Antenna TermMINalS ..........oooeeeiiieeiiiee i 18
Test Data - Spurious Emissionsat Antenna TErMINalS ..........oooeeeiiieeniieee e 19
Section 6. Field Strength Of SPUIOUS.........eeiiiiiiiiiiee e 20
Section 7. FrequenCy SEaIlITY.......c..ee it 24
Test data- Frequency Sability .........coceeiiiiei s 25
Section 8. Test EQUIPMENTE LISt ...coueiiiiiieeiiieeeiie e siee ettt ettt et e e e snne e nnneee s 26
ANNEX A - TEST DETAILS. ...ttt e e e e e e e s e saaaaeaee e e e e e e enn 27
ANNEX B - TEST DIAGRAMS ...ttt e e e e e e e s s sanaaeee e e e e e e e enns 33

Page 2 of 36



KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
Section 1. Summary of Test Results
Manufacturer: Samsung Telecommunications
Model No.: SCBS-419L
Serial No.: None
General: All measurements ar e traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 24, Subpart E.

& New Submission & Production Unit
D Class |1 Permissive Change D Pre-Production Unit

THISTEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See® Summary of Test Data’.

NVviAD

NVLAP LAB CODE: 100426-0

KTL Dadllas Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the company’s
employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties.
KTL Dallas Inc. accepts no responsibility for damages, if any, suffered by any third party asaresult of decisions made or actions based on this report.

This report applies only to the items tested.
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Summary Of Test Data

RF Power Output 24.232 100W 18W Complies
Occupied Bandwidth (CDMA) 24.238 Graph Graph Complies
Occupied Bandwidth (GSM) 24.238 N/A N/A N/A
Occupied Bandwidth (NADC) 24.238 N/A N/A N/A
Spurlpus Emissions at Antenna 24.238(a) -13dBm >-13dBm Complies
Terminals
Field Strength of Spurious -13dBm ) :
Ermissons 24.238(a) ERP. <-39dBm Complies
Must remain .

. withinthe | Maximum |

Frequency Stability 24.235 . freg. error Complies
authorized -106 Hz
band
Footnotes:

1. TheE.U.T. isCDMA only.

M easurement uncertainty is expressed to a confidence level of 95%.
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KTL Dallas

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

REPORT NO.: 0L0471RUS2

Section 2.

General Equipment Specification

Supply Voltage | nput:
Frequency Bands: TX
Fregquency Bands: RX

Maximum No. of Carriers;

Output I mpedance:

+26 Vdc

Block A :
Block D :
Block B :
Block E :
Block F:
Block C:

Block A :
Block B :
Block C:
Block D :
Block E :

XX KK XXX DX

Block F:

CDMA
(1M 25G7W)

X

3
50 ohms

Per channel:
Total:

Softwar e

X

1930 — 1945 MHz
1945 — 1950 MHz
1950 — 1965 MHz
1965 — 1970 MHz
1970 — 1975 MHz
1975 —-1990 MHz

1850 — 1865 MHz
1865 — 1870 MHz
1870 — 1885 MHz
1885 — 1890 MHz
1890 — 1895 MHz

1895 — 1910 MHz

GSM
(200K GXW)

20 W
60 W

Duplexer

X

NADC
(40K ODXW)

[]

Fullband

[ ]
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Description of Modifications For Class Il Permissive Change

ot Applica®
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

System Description

The SCBS-419L BTS s a PCS band base station transceiver for use in CDMA wireless systems.
The modulation used is QPSK and the access protocol is CDMA 1S-98. The BTS can transmit up
to 3 carriers with anominal rf power output level of 20W/carrier. The maximum total rf output
power is, therefore, 60 W.

The SCBS-419L is housed in an indoor type enclosure but is connected to an antenna mounted on
a permanent outdoor structure.

System Diagram

LPF AMP MIXE AMP BPF MIXE BPF ATT. AMP BPF

Main Path To TXCA
From - > X)}» (X )» B > > (1930~1990M
IFDA Hz)

(12.9MHz) ? 150M T

i E AMP i E AMP
A Y
~J) IF LO "I RF LO

OTD Path To TXCA
From —p L p _>®_> —>®—> > —» L (1930~1990M
IFDA Hz)

LPF AMP MIXE AMP BPF MIXE BPF ATT. AMP BPF
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
Section 3. RF Power Output
NAME OF TEST: RF Power Output PARA. NO.: 2.1046
TESTED BY: David Light DATE: 12/14/00
Test Results: Complies.

M easur ement Data:

Modulation Type | Measured Output | External Corrected Rated Output | M easured/Rated
Power Cable Output Power Power Output Power
(dBm) L oss (dB) (dBm) (dBm) (dB)
CDMA +41.75 0.8 +42.55 +43.0 -0.45
GSM N/A N/A N/A N/A
NADC N/A N/A N/A N/A
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KTL Dallas

FCCID: NP8SCBS-419L

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

REPORT NO.: 0L0471RUS2

Test Data - RF Power Output

Test Plot: RF POWER OUT
Page 1 of 1
Job No.: OLO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOORBTS
Configuration:  TRANSMIT ONE CDMA CHANNEL - FULL POWER - C BLOCK
Serial Number:  NONE
Location: SAMSUNG (IN SITU) RBW: 30 kHz
Detector Type: Rms VBW: 300 kHz
Test Equipment Used
[Antenna: #N/A Directional Coupler: #N/A
Pre-Amp: #N/A Cable #1: #N/A
Filter: #N/A Cable#2: #N/A
Receiver: 1036 Cable #3: #N/A
Attenuator #1 1471 Cable #4: #N/A
Attenuator #2: #N/A Mixer: #N/A
[Additional
lequipment used: 1048 BIRD ATTENUATOR MODEL 1000-WA-FFN-30 (PROPERTY OF SAMSUNG)
M easurement
Uncertainty: #N/A
Marker 1 [T1] RBW 30 kH=z RF Attt 10 dB
Ref Lwvl 27.92 dBm VBN 300 kH=z Mixer -10 dBm
50 dBm 1.88249110 GH=z SWT 7 ms Umit dBm
50 50 dB|Off t
se
vi T 27.92 asm|HE
20 1.98249)110 gHz|-N
CH |PWR 41]. 75 dBm sSGL
H |IBW 1.23000000 MH=z
0 I m AN
. ‘ ﬂ | mu ﬁ ’] m JMUW |
1max J” W PstePu)tHs.e»lJ v L" 1RM
. ﬂr‘hv u‘
o
r L TOF
-10 |
-20
_ 1 “ [ \r] 1 ‘L |
30 () LLI
_40 “l"“nll]lul
C |
CO
-50 |
Center 1.882508078 GHz 246 kHz~ Span 2.46 MHz
Date: 14 .DEC.2000 14:18:06
Notes:
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
NAME OF TEST: Occupied Bandwidth (CDMA) PARA. NO.: 2.1049
TESTED BY: David Light DATE: 12/14/00
Test Results: Complies.

Test Data: See attached plot(s).
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KTL Dallas

FCCID: NP8SCBS-419L

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

REPORT NO.: 0L0471RUS2

Test Data - Occupied Bandwidth (CDMA)

Test Plot: RF POWER OUT

Page 1 of 1
Job No.: OLO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOOR BTS
Configuration:  TRANSMIT ONE CDMA CHANNEL - FULL POWER - C BLOCK
Serial Number:  NONE
L ocation: SAMSUNG (IN SITU) RBW: 30 kHz
Detector Type: Peak VBW: 30 kHz
Test Equipment Used
[Antenna: #N/A Directional Coupler: #N/A
Pre-Amp: #N/A Cable #1: #N/A
Filter: #N/A Cable#2: #N/A
Receiver: 1036 Cable#3: #N/A
Attenuator #1 1471 Cable#4: #N/A
Attenuator #2: #N/A Mixer: #N/A
[Additional
lequipment used: 1048 BIRD ATTENUATOR MODEL 1000-WA-FFN-30 (PROPERTY OF SAMSUNG)
M easurement
Uncertainty: #N/A
Marker 1 [T1] RBWW 30 kHz RF Att 10 dB
Ref Lvl 15.21 dBm VB 30 kHz Mixer -10 dBm
41.8 dBm 1.98184008 GHz SWT 7 ms Urmit dBm
40 jepw) [@] =] BN (=8
Y1 lrT11 15(.21 dBm
1.98184008 GH
. et Al A AW e z
~ MUAN] AU A AT J I[. 2T dB
1.335399|198 MHz
20
j \%
10
IVIEW / Pas{e Plot Here j]
[u]
-10 H
T T
_3n |.il"l’lf\h)l WMH
r/' U WU 5_1
-40
-50
Center 1.982508078 GHz 246 kHz~ Span 2.46 MHz
Date: 14 _.DEC.2000 14:21:35

LN

1MA

TDF

Notes:
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: O0L0471RUS2
NAME OF TEST: Occupied Bandwidth (GSM) PARA. NO.: 2.1049
TESTED BY: DATE:

. : o
Test Results: Complies. I Ic
= Not-APP
Equipment Used:

M easurement Uncertainty: +/- 1.6 dB

Temperature: °C

Relative Humidity: %
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
NAME OF TEST: Occupied Bandwidth (NADC) PARA. NO.: 2.1049
TESTED BY': DATE:

Test Results: Complies. g ble
Test Data: See iachﬂ)p pl I ca
Equipment Used: N o

M easurement Uncertainty: +/- 1.6 dB

Temperature: °C

Relative Humidity: %
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KTL Dallas

FCC PART 24,

SUBPART E

BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ Antenna Terminals

TESTED BY: David Light

PARA. NO.: 2.1051

DATE: 12/14/00

Test Results: Complies.
Test Data:

See attached plots
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KTL Dallas

FCCID: NP8SCBS-419L

FCC PART 24,

SUBPART E

BROADBAND PCS BASE STATION TRANSMITTER
EQUIPMENT: SCBS-419L Indoor BTS

REPORT NO.: 0L0471RUS2

Test Data - Spurious Emissions at Antenna Terminals

Test Plot: ANTENNA PORT SPURIOUS

Page 1 of 2
Job No.: OLO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOOR BTS
Configuration:  TRANSMIT ONE CDMA CHANNEL - FULL POWER - C BLOCK
Serial Number:  NONE
L ocation: SAMSUNG (IN SITU) RBW: 100 kHz < 1 GHz, 1 MHz > 1 GHz
Detector Type: Peak VBW: 100 kHz < 1 GHz, 1 MHz > 1 GHz
Test Equipment Used
[Antenna: #N/A Directional Coupler: #N/A
Pre-Amp: #N/A Cable #1: #N/A
Filter: #N/A Cable#2: #N/A
Receiver: 1036 Cable#3: #N/A
Attenuator #1 1471 Cable#4: #N/A
Attenuator #2: #N/A Mixer: #N/A
[Additional
lequipment used: 1048 BIRD ATTENUATOR MODEL 1000-WA-FFN-30 (PROPERTY OF SAMSUNG)
M easurement
Uncertainty: #N/A
s Marker T T[TT] RBIW TOO KHz RF ATt IO dB
@Ref Lvl -28.49 dBm VB 100 kH=z Mixer -10 dBm
44.1 dBm 6524 .823653832 MHz SWT 245 ms Unit dBm
50 dB| Of fset
40 YT TT ] — o=z ool
624 .82965832 MH=z
30
20
10 IEW 1MA
Fpste Plot Herg
[u]
-10
L D1 —13] dBm TOF
-20
1
_30 Y » Al
SRR | STV ZRY\ FYPTMPTY SYRTRETI AR R Aaeatices di e
—40
-50
Start 30 MHz 7 MHz~ Stop 1 GHz
bate: 14 .DEC.2000 13:17:10
Notes:
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KTL Dallas

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

REPORT NO.: 0L0471RUS2

Test Data - Spurious Emissions at Antenna Terminals

Test Plot: ANTENNA PORT SPURIOUS
Page 2 of 2
Job No.: 0LO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOOR BTS
Configuration: ~ TRANSMIT ONE CDMA CHANNEL - FULL POWER - C BLOCK
Marker 2 [T11 RBW 1 MHz RF Att 0 dB
Ref Lvl -20.04 dBm VB 1 MH=z Mixer -10 dBm
40 1dBm 15.38278557 GH=z SWT 110 ms Urit dBm
40
5] oB|Of fset
vo [[T11 _2ol.04 as~| R
30 s . 3927857 GH=z
Vi [rT11 43].61 dBm
Pagte Plot Here 1.95190[381 GH=z
20
10
1VIEW 1MA
0
-10
D1]-13 dBm
> TDF
- WY IRELTTy S
_3p . ..Wuri )
40
-50
-60
Start 1 GHz 1.9 GH=z~ Stop 20 GH=z
Date: 14 .DEC.2000 13:19:43
Notes: MARKER ONE INDICATES CARRIER
MARKER TWO INDICATESHIGHEST SPURIOUS EMISSION
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Test Data - Spurious Emissions at Antenna Terminals
Test Plot: LOWER BANDEDGE

Page 1 of 1
Job No.: OLO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOOR BTS

Configuration:  TRANSMIT ONE CDMA CHANNEL - FULL POWER - CHANNEL 25

Serial Number:  NONE

L ocation: SAMSUNG (IN SITU) RBW: 30 kHz
Detector Type: Peak VBW: 30 kHz

Test Equipment Used

[Antenna: #N/A Directional Coupler: #N/A

Pre-Amp: #N/A Cable #1: #N/A

Filter: #N/A Cable#2: #N/A

Receiver: 1036 Cable#3: #N/A

Attenuator #1 1471 Cable#4: #N/A

Attenuator #2: #N/A Mixer: #N/A

[Additional

lequipment used: 1048 BIRD ATTENUATOR MODEL 1000-WA-FFN-30 (PROPERTY OF SAMSUNG)

M easurement

Uncertainty: #N/A

£ RBW 30 kHz RF Att 10 dbB

@Ref Lv1 VB 30 kH=z Mixer -10 dBm

41.8 dBm SWT 7 ms Umit dBm
40 jmp=) oD [SS =

30 APt e

. /
1 /

Iview e Plot Herp I 1Ma
D }
-10

DN P N, ToF

gt
e MWW

-50

Center 1.83 GHz 246 kHz~ Span 2.46 MHz
ate: 14 .DEC.2000 14:33:56
Notes:
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Test Data - Spurious Emissions at Antenna Terminals
Test Plot: UPPER BANDEDGE

Page 1 of 1
Job No.: OLO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOOR BTS

Configuration:  TRANSMIT ONE CDMA CHANNEL - FULL POWER - CHANNEL 1175
Serial Number:  NONE

L ocation: SAMSUNG (IN SITU) RBW: 30 kHz
Detector Type: Peak VBW: 30 kHz

Test Equipment Used

[Antenna: #N/A Directional Coupler: #N/A
Pre-Amp: #N/A Cable #1: #N/A
Filter: #N/A Cable#2: #N/A
Receiver: 1036 Cable#3: #N/A
Attenuator #1 1471 Cable#4: #N/A
Attenuator #2: #N/A Mixer: #N/A
[Additional
lequipment used: 1048 BIRD ATTENUATOR MODEL 1000-WA-FFN-30 (PROPERTY OF SAMSUNG)
M easurement
Uncertainty: #N/A
&,‘ RBW 30 kH=z= RF Att 10 dB
S Ref Lvl VB 30 kH=z Mixer —10 dBm
41.8 dBm SWT 7 ms Umit dBm
40 = = T =Y NADE [0

B TN N -

) A

10

\ Fieste Plot Herg
1VIEW K MA

\
B ‘/\’\h TOF
]

-40
-50
Center 1.388 GHz 246 kHz~ Span 2.46 MHz
Date: 14 .DEC.2000 14:41:49

Notes:
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KTL Dallas

FCC PART 24,

SUBPART E

BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L

REPORT NO.: 0L0471RUS2

Test Data - Spurious Emissions at Antenna Terminals

Test Plot: INTERMODULATION CHARACTERISTICS

Page 1 of 1
Job No.: OLO471R Date: 12/14/00
Specification: PART 24 Temperature(°C): 22
Tested By: David Light Relative Humidity(%) 50
EU.T.: INDOOR BTS

Configuration:  TRANSMIT TWO CDMA CHANNELS - FULL POWER - C BLOCK

Serial Number:  NONE

L ocation: SAMSUNG (IN SITU) RBW: 30 kHz
Detector Type: Peak VBW: 30 kHz

Test Equipment Used

[Antenna: #N/A Directional Coupler: #N/A
Pre-Amp: #N/A Cable #1: #N/A
Filter: #N/A Cable#2: #N/A
Receiver: 1036 Cable#3: #N/A
Attenuator #1 1471 Cable#4: #N/A
Attenuator #2: #N/A Mixer: #N/A
[Additional
lequipment used: 1048 BIRD ATTENUATOR MODEL 1000-WA-FFN-30 (PROPERTY OF SAMSUNG)
M easurement
Uncertainty: #N/A
RBIW 30 kH=z RF Att 0 dB
Ref Lvl VBIW 30 kH=z Mixer -10 dBm
40 dBm SWT 54 ms Unit dBm
40
50 dB|Of fset UBANPEDG
piy [ -
30 ] J
20
10
1VIEW Pate Plot Here 1na
u]
-10
TOF

mﬁ il W""M

u. e
U

-30 Ut v “v
_40 N |
VU]
-50
-60
Center 1.399 GHz 1.888225 MH=z~ Span 18.86225 MHz
Date: 14 .DEC.2000 14:52:20
Notes:
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
Section 6. Field Strength of Spurious
NAME OF TEST: Field Strength of Spurious Emissions PARA. NO.: 2.1051
TESTED BY: David Light DATE: 12/20/00
Test Results: Complies.
Test Data: See attached table.
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KTL Dallas

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

REPORT NO.: 0L0471RUS2

Test Data — Field Strength of Spurious Emissions

Field Strength of Spurious Emissions

Page 1 of 1 Complete X

Job No.: 0L0471R Date: 12/20/00 Preliminary

Specification: Part 24 Temperature(°C): 22

Tested By: David Light Relative Humidity(%) 50

E.UT. 20 PCS Base Station

Configuration: Transmit Channel 600 - Full Power - Into 50 ohm Load

Sample Number: 1

Location: AC1 RBW: 1MHz Measurement

Detector Type: Peak VBW: 1MHz Distance 3 m

Test Equipment Used

IAntenna: 993 Directional Coupler: #N/A

Pre-Amp: 1016 Cable #1: #N/A

Filter: #N/A Cable#2: 1483

Receiver: 1283 Cable#3: #N/A

IAttenuator #1 #N/A Cable #4: #N/A

IAttenuator #2: #N/A Mixer: #N/A

IAdditional

lequipment used:

Measurement

Uncertainty: +/-3.6 dB

Meter . Corrected
Frequency ) Antenna |CableLoss| Pre-Amp Conversion ) .
(GH2) R(gelladrlnr;g Factor (dB) (dB) Gain (dB) A (Sgiiill;g) ERP (mW) [ ERP (dBm) Polarity Comments
1.960 -4.2 28.5 2.7 333 107.0 100.7 3.52 5.5 H Carrier
3.920 -75.3 31.6 3.9 33.4 107.0 33.8 0.00 -61.4 H NF=Noise Floor
5.880 -69.1 34.4 5.2 32.0 107.0 455 0.00 -49.7 H NF
7.840 -72.1 37.8 5.8 334 107.0 45.1 0.00 -50.1 H NF
9.800 -73.5 37.2 7.1 36.1 107.0 41.7 0.00 -53.5 H NF
11.760 -72.4 39.6 8.0 36.6 107.0 45.6 0.00 -49.6 H NF
13.720 -68.9 43.0 9.4 34.2 107.0 56.3 0.00 -38.9 H NF
1.960 -3.3 28.5 2.7 33.3 107.0 101.6 4.34 6.4 \Y Carrier
3.920 -75.3 316 3.9 334 107.0 33.8 0.00 -61.4 Vv NF
5.880 -69.1 344 5.2 32.0 107.0 45.5 0.00 -49.7 \Y NF
7.840 -72.1 37.8 5.8 334 107.0 45.1 0.00 -50.1 \Y NF
9.800 -73.5 37.2 7.1 36.1 107.0 41.7 0.00 -53.5 Vv NF
11.760 -72.4 39.6 8.0 36.6 107.0 45.6 0.00 -49.6 \Y NF
13.720 -68.9 43.0 9.4 34.2 107.0 56.3 0.00 -38.9 \Y NF
Note: Thecarrier level was measured for reference only. The transmitter was configured to operate full power into a 50 ohm load.

Notes: Scanned to 10th har monic of carrier frequency
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCSBASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Photographs of Test Setup

FRONT VIEW
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCSBASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Photographs of Test Setup

REAR VIEW

T E

|
L

PRI naaiai |
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
Section 7. Frequency Stability
NAME OF TEST: Frequency Stability PARA. NO.: 2.1055
TESTED BY: David Light DATE: 12/19/00
Test Results: Complies
M easur ement Data: Standard Test Frequency: 1960 MHz

Standard Test Voltage: 26 Vdc
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KTL Dallas

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L

REPORT NO.: 0L0471RUS2

Test data - Frequency Stability

Dallas Headquarters:
802 N. Kealy
Lewisville, TX 75057
Tel: (972) 436-9600
Fax: (972) 436-2667

Client: Samsung

Frequency Stability
W.O# 0LO471R

EUT: 20 Watt Base Station

S/N: None

Date: 12/19/00
KTL Test Equipment:

ETL Equipment:

Tech: D. Light

Spectrum analyzer #1036
Temperature chamber controller (asset #1020) cal'd 10/13/00 - Due 10/13/01
Chart recorder (asset #1225) cal'd 8/30/00 due 2/3/01

Temperature Voltage Rho Frequency Error
20 °C +26 VDC (Nominal) | 0.9920 -62.99 Hz
20 °C +22.1 VDC 0.9904 -70.02 Hz
20 °C +29.9 VDC 0.9906 -80.86
-30°C +26 VDC 0.9905 +19.6 Hz
-20°C +26 VDC 0.9893 +69.42 Hz
-10°C +26 VDC 0.9902 -74.41 Hz

0°C +26 VDC 0.9906 -70.8 Hz
+10°C +26 VDC 0.9900 -106.05 Hz
+30° C +26 VDC 0.9904 -87.4 Hz
+40° C +26 VDC 0.9906 -80.16 Hz
+50° C +26 VDC 0.9903 -90.8 Hz

Temperature chamber controller - Thermatron
Chart recorder - Eclipse Controls
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KTL Dallas

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

REPORT NO.: 0L0471RUS2

Section 8. Test Equipment List
KTL ID Description Manufacturer Serial Calibration
Number
Model Number Date
1036 SPECTRUM ANALYZER | ROHDE & SCHWARZ | 830844/006 | 06/14/99
FSEK30 2 Yr. Cycle
1471 10 dB Attenuator MCL Inc. NONE CBU
BW-S10W2 10db-
2WDC
1048 50 OHM LOAD NARDA 254 02/15/00
27470
993 Horn antenna A.H. Systems XXX 07/16/99
SAS-200/571 2 Yr. Cycle
1016 AMPLIFIER HEWLETT PACKARD | 2749A00159 | 05/24/00
8449A
1283 | Spectrum analyzer display Hewlett Packard 1811A00223 | 10/05/00
85662A
1483 Cable 4m Storm N/A 05/23/00
PR90-010-144
Temperature Chamber ETL 1020 10/13/00
Controller
Chart Recorder ETL 1225 8/30/00
30 dB Power Attenuator Bird Property of CBU
1000-WA-FFN-30 Samsung
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

ANNEX A - TEST DETAILS
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
[ NAME OF TEST: RF Power Output PARA. NO.: 2.1046 |
Minimum Standard: Para. N0.24.232. Base stations are limited to 1640 watts peak

E.l.R.P. with an antenna height up to 300 meters HAAT. Inno
case may the peak output power of a base station transmitter exceed
100 watts.

M ethod Of M easurement: CDMA Per ANSI/JSTD-014
TDMA Per ANSI/J-STD-010

Detachable Antenna:
The peak power at antenna terminals is measured using an in-line peak power meter or a spectrum
analyzer.

Integral Antenna:
If the antenna is not detachable from the circuit then the Peak Power Output is derived from the
peak radiated field strength of the fundamental emission by using the plane wave relation GP/4p

R2 = E2/120p and proceeding as follows:

where,

P = the equivalent isotropic radiated power in watts

E = the maximum measured field strength in V/m

R = the measurement range (3 meters)

G = the numeric gain of the transmit antennain relation to an isotropic radiator
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS

FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2
[ NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049 |
Minimum Standard: Para. No. 24.238(b). The emission bandwidth is defined as the

width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, outside of
which all emissions are attenuated at least 26 dB.

M ethod Of M easur ement:

CDMA Per ANSI/J-STD-014

Spectrum analyzer settings:
RBW: 30 kHz

VBW: 3 RBW

Span: 5 MHz

Sweep: Auto

GSM Per ANSI/J-STD-010

RBW: 3 kHz
VBW: 3 RBW
Span: 2 MHz
Sweep: Auto

NADC Per IS-136

RBW: 1 kHz
VBW: 3 RBW
Span: 1 MHz
Sweep: Auto
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

| NAME OF TEST: Spurious Emission at Antenna Terminals PARA.NO.: 2.1051

Minimum Standard: Para. N0.24.238(a). On any frequency outside alicensee's
frequency block, the power of any emission shall be attenuated
below the transmitter power by at least 43 + 10 log (P) dB.

M ethod Of M easur ement:

Spectrum analyzer settings:

CDMA Per ANSI/JFSTD-014 GSM Per ANSI/JSTD-010

RBW: 1 MHz (> 1 MHz from Band Edge) RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 30 kHz (< 1IMHz from Band Edge) RBW: 3 kHz (< 1 MHz from Band Edge)
VBW: 3 RBW VBW: 3 RBW

Sweep: Auto Sweep: Auto

Video Avg: 6 Sweeps Video Avg: Disabled

NADC Per IS-136

RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 1kHz (< 1 MHz from Band Edge)
VBW: 3 RBW

Sweep: Auto

Video Avg: Disabled

To demonstrate compliance at band edges the frequency of the input signal is set to the lowest
and highest assigned channel and the center frequency of the spectrum analyzer is set to the upper
and lower edges of the appropriate frequency block.

Page 30 of 36



KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

| NAME OF TEST: Field Strength of Spurious Radiation PARA. NO.: 2.1053

Minimum Standard: Para. N0.24.238(a). On any frequency outside a licensee's
frequency block, the power of any emission shall be attenuated
below the transmitter power by at least 43 + 10 log (P) dB.

Calculation Of Field Strength Limit

An example of attenuation requirement of 43 + 10 Log P is equivalent to -13 dBm (5 x 10°
Watts) at the antennaterminal. We determine the field strength limit by using the plane wave
relation.

GP/4pR? = E*/120p
For emissions £ 1 GHz:
G = 1.64 (Dipole Gain)

P = 10 Watts (Maximum spurious output power)
R = 3m (Measurement Distance)

- _ /30GP
R
5
E= V30x164x5x10° _ 0.016533V / m=84.4dBmV / m

3

For emissions > 1 GHz:
G =1 (Isotropic Gain)

P =1 x 10° Watts (Maximum spurious output power)
R = 3m (Measurement Distance)

E =844- 20Log+/164 =82.3dBnmV / m@3m
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

[ NAME OF TEST: Frequency Stability PARA. NO.: 2.1055

Minimum Standard: Para. No. 24.235. The frequency stability shall be sufficient to
ensure that the fundamental emission stays within the authorized
frequency block.

M ethod Of M easurement: CDMA Per ANSI/J-STD-014
TDMA Per ANSI/J-STD-010
NADC Per IS-136

Freguency Stahility With Voltage Variation

The E.U.T. is placed in an environmental chamber and allowed to stabilize at +20 degrees Celsius
for at least 15 minutes. With the voltage input to the E.U.T. set to 85% S.T.V., the frequency is
measured in 30 second intervals for a period of 5 minutes. This procedure is repeated at 100%
ST.V.and 115% S.T.V.

Freguency Stahility With Temperature Variation

The input voltage to the E.U.T. is set to S.T.V. and the temperature of the environmental
chamber is varied in 10 degree steps from -30 degrees C to +50 degrees C. The E.U.T. is
allowed to stabilize at each temperature and the frequency is measured in 30 second intervals for a
period of 5 minutes.
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

ANNEX B - TEST DIAGRAMS
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Para. No. 2.985 - R.F. Power Output

Millivoltmeter

Insertion 50 ohm
EUT Unit Load
Para. No. 2.989 - Occupied Bandwidth
EUT Attenuator Spectrum
Analyzer
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KTL Dallas

FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L

REPORT NO.: 0L0471RUS2

Para. No. 2.991 Spurious Emissions at Antenna Terminals

EUT

Attenuator

Spectrum
Analyzer

Para. No. 2.993 - Field Strength of Spurious Radiation

3 METERS:

SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO4 m
0.8 METER EUT. ( )
NON-CONDUCTING
<<—— TURN-TABLE
%

TO TEST RECEIVER/SPECTRUM

ANALYZER
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KTL Dallas FCC PART 24, SUBPART E
BROADBAND PCS BASE STATION TRANSMITTER

EQUIPMENT: SCBS-419L Indoor BTS
FCCID: NP8SCBS-419L REPORT NO.: 0L0471RUS2

Para. No. 2.995 - Frequency Stability

Climate Chamber

E.U.T. Attenuator

Frequency
Counter / Test Set
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