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1. GENERAL INFORMATION

1.1. CLIENT INFORMATION

Company

Samsung Electronics Co., Ltd.

Contact Point

416,Maetan 3-dong, Yountong-gu, Suwon-si,
Gyeonggi-do,Korea

Contact person

Name: JOON-HO LEE / Senior Research Engineer
E-mail : joonho@samsung.com

Tel: +82-31-279-3552

Fax: +82-31-279-7576

1.2. PRODUCT INFORMATION

EUT TYPE

Mobile WiMAX Outdoor RAS

EMISSION DESIGNATOR

9M28G7TW

OPERATING FREQUENCY

2647 ~ 2667 MHz

TX OUTPUT POWER

10W

CHANNEL BANDWIDTH

10MHz

MODULATION TYPE

OFDMA(QPSK, 16QAM, 64QAM)

NUMBER OF CARRIERS/SECTORS 3 Carriers / 3 Sectors

CHANNEL CARD CAPACITY

1 Carrier / 1 Sector

SYSTEM INPUT VOLTAGE

DC -48V

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr
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1.3. OPERATING DESCRIPTION OF EUT

The outdoor SPI-2211 provides the MIMO function and using Matrix A (STC).

Explanation of STC is below.

-

T

e

E

| C
Base station MIMO STC mn

Matrix A(Space-Time Coding)
Transmission ratio of the Matrix A or Space-Time Coding(STC) is 1 and equal to that of Single Input Single

Output(SISO). However The Matrix A or the STC reduces the error of the signal received from the MS by raising the
stability of the signal received from the MS by means of the Tx diversity. This technology is, also, effective in Signal to

Noise Ratio(SNR) and provides excellent performance even when the MS moves in high speed.
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2. TEST SUMMARY

2.1. STANDARDS

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance With

FCC Part 27
SECTION TEST ITEMS RESULTS
2.1046, 27.50(h) Conducted Output Power Compliant
2.1049, 27.53(1) Occupied Bandwidth Compliant
2.1051, 27.53(1) Spurious Emissions at Antenna Terminals Compliant
2.1051, 27.53(1) Band edge Compliant
2.1053, 27.53(1) Spurious Radiated Emissions. Compliant
2.1055(a)(1), 27.54 Frequency Stability over Temperature variation Compliant
2.1055(d), 27.54 Frequency stability over Voltage variation Compliant

2.2. MODE OF OPERATION DURING THE TEST

The EUT was operated in a manner representative of the typical usage of the equipment.

During all testing, system components were manipulated within the confines of typical usage to maximize each
emission. All Modulation (QPSK, 16QAM, and 64QAM) modes and different data rates ware tested, and the worst data

was recorded in this test report.

The device does not supply antenna(s) with the system, so the dummy loads were connected to the RF output ports for

radiated spurious emission testing.
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3. STANDARDS ENVIRONMENTAL TEST CONDITIONS

Temperature : +15Cto+35T

Relative humidity: 30 % to 60 %

Air pressure 860 mbar to 1060 mbar
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4. TEST EQUIPMENT

Manufacturer Model / Equipment Serial No. Cal:glrjaétion
Schwarzbeck BBHA 9120D /Double Ridged Horn Antenna 296 05/02/2008
Schwarzheck BBHA 9120D /Double Ridged Horn Antenna 147 03/30/2008
Schwarzbeck VULB 9160/ TRILOG Antenna 9160-3150 04/20/2008
Schwarzbeck VULB 9160/ TRILOG Antenna 3125 04/20/2008
HD MA240/ Antenna Position Tower 556 N/A
EMCO 1050/ Turn Table 114 N/A
HD GmbH HD 100/ Controller 13 N/A
HD GmbH KMS 560/ SlideBar 12 N/A
Rohde & Schwarz FSP30 / Spectrum Analyzer 839117/011 06/28/2008
MITEQ AMF-60-0010 1800-35-20P 1200937 01/15/2009
MITEQ AMF-60-0010 1800-35-20P 990893 02/24/2008
Schwarzbeck BBHA9170/ SHF-EHF Horn Antenna BBHA9170342 03/20/2008
ADVANTEST R3273/Spectrum Analyzer J004821 05/02/2008
Wainwright Instrument | WHF3.3/18G-10EF / High Pass Filter 1 06/28/2008
WEINSCHEL 67-30-33/Attenuator BR0530 01/11/2009
Agilent E4440A /PSA Spectrum Analyzer MY46186519 07/31/2008
;',SSTTP;EZ;ORT FCC CERTIFICATION REPORT www.hct.co.kr
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5. CONDUCTED OUTPUT POWER

5.1. Applicable Standard
According to FCC §2.1046&27.5(h)

5.2. Test Equipment List and Details

Manufacturer Description Model Serial Number | Calibration
Due Date
Rohde & Schwarz Spectrum Analyzer FSP30 839117/011 06/28/ 2008

5.3. Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient

attenuation.

5.3.1. Environmental Conditions:

Temperature:

25°C

Relative Humidity:

57 %

5.4. Test Result
: PASS
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5.4.1. Test Data at Output Port

Modulation Channel Frequency Measured Output Power
dBm W

Low 2647.00 38.67

QPSK Middle 2657.00 39.75
High 2667.00 40.03

Low 2647.00 38.68

16QAM Middle 2657.00 39.80
High 2667.00 40.26

Low 2647.00 38.62

64QAM Middle 2657.00 39.81
High 2667.00 40.29

5.4.2. Test Data at Output Port 1
Modulation Channel Frequency Measured Output Power
dBm w

Low 2647.00 38.86

QPSK Middle 2657.00 39.47
High 2667.00 39.78

Low 2647.00 38.87

16QAM Middle 2657.00 39.51
High 2667.00 39.78

Low 2647.00 38.85

64QAM Middle 2657.00 39.48
High 2667.00 39.78
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5.4.3. Plot Data for Output 0

(QPSK Low Channel)

“RBW 1 MHz
“VBW 1 MHz
Ref 40 dBm Att 20 dB “SWT 100 ms

40 Offpet 4114 dB

~-30

CH

PWR

38(67 dBm

GAT
TRG

LVL

|/

\ PRN

|40

--50

-60

Center 2.647 GHz 2 MHz/

Date: 21.JAN.2008 15:37:03

(QPSK Middle Channel)

“RBW 1 MHz
“VBW 1 MHz
Ref 40 dBm Att 20 dB “SWT 100 ms

Span 20 MHz

40 Offpet 4114 dB

| 30 LA ]

CH

PWR

39(75 dBm

GAT
TRG

LVL

Lo

\ PRN

7

—30

|40

--50

-60

Center 2.657 GHz 2 MHz/

Date: 21.JAN.2008 15:30:33

Span 20 MHz
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(QPSK High Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz —-24.40 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.657000000 GHz
40 Offset 4114 dB CH |PWR 4003 dBm
|30 / P
1 AVER \\\ GAT
VIEW| | 50 TRG
// LVL
~10
//f \\\\ PRN
--10
y
--30
40
--50
-60

Center 2.667 GHz

2 MHz/ Span 20 MHz

Date: 21_.JAN.2008 15:09:51
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(16QAM Low Channel)

“RBW 1 MHz
“VBW 1 MHz
Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offget 4114 dB CH |PWR 38168 dBm

L A/ / GAT

TRG

-0

/ \ PRN
—-10
2o \\\\

——50

-60

Center 2.647 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:36:23

(16QAM Middle Channel)

“RBW 1 MHz
*VBW 1 MHz
Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offpget 41|14 dB CH |PWR 39(80 dBm

|30

GAT
| 20 TRG

/ LvL
~-10

Y \

--30
|-40
--50
-60
Center 2.657 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:31:11
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(16QAM High Channel)

“RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -23.25 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.657000000 GHz
40 Offset 4114 dB CH |PWR 40126 dBm
| 30 IH.
= N
GAT
V1 EV R \ TRG
// \\ LVL
~-10
/// \\\ PRN
--10
L-20—A1 \
'\/*—n/ \
--30
L-40
—-50
-60

Center 2.667 GHz

2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:14:09
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(64QAM Low Channel)

*RBW 1 MHz
*VBW 1 MHz

Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offset 414 dB CH |PWR 38158 dBm

30 [ A ]
- d
MED |, TRG

/ LVL
10

/ \ PRN
-10

wa
-40
-50
-60
Center 2.647 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:35:04
(16QAM Middle Channel)
“RBW 1 MHz
“VBW 1 MHz
Ref 40 dBm Att 20 dB *SWT 100 ms
40 Offset 41(4 dB CH |PWR 39(81 dBm
| 30 e VAT VOVRUINUIIIN DRSSP
Y / \ GAT
MED |, 'RG

-0
/ \ PRN
--10

--30

L -40

--50

-60

Center 2.657 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:31:57
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Ref 40 dBm

(64QAM High Channel)

“RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz
Att 20 dB *SWT 100 ms

-22.87 dBm

2.657000000 GHz

40 Offget 41

-30

4

PWR

40129 dBm

L0 ///
--10

——50

-60

Center 2.667 GHz

2 MHz/

Span 20 MHz

GAT
TRG

PRN

Date: 21.JAN.2008 15:15:22
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5.4.4. Plot Data for Output 1.
(QPSK Low Channel)

*RBW 1 MHz
*VBW 1 MHz

Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offset 4114 dB CH |PWR 38186 dBm

30
Y //,f* \\\\
ME |,

10 /

Lo /// \\\\

--10

Nl

T \\\\\\\“V

_,30/

"

-40

--50

-60

Center 2.647 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:44:17

(QPSK Middle Channel)
“RBW 1 MHz
“VBW 1 MHz
Ref 40 dBm Att 20 dB *SWT 100 ms
40 Offset 4114 dB CH |PWR 39147 dBm

30

L0 /
--10

GAT
TRG

LvVL

PRN

GAT
TRG

PRN

| -30

|40

| -50

-60

Center 2.657 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:28:54
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(QPSK High Channel)

“RBW 1 MHz
“VBW 1 MHz
Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offget 4114 dB

CH

PWR

39178 dBm

-30 S e -t A A e

L0 ///
--10

GAT
TRG

PRN

| -30

|40

——-50

-60

Center 2.667 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:21:56
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Date:

| / A

(16QAM Low Channel)

“RBW 1 MHz
*VBW 1 MHz
*SWT 100 ms

Ref 40 dBm Att 20 dB

40 Offset 414 dB CH |PWR 38187 dBm

|30 \
/|

| 20 TRG

.|/ N

| -40

--50

-60

Center 2.647 GHz 2 MHz/ Span 20 MHz

21.JAN.2008 15:45:00

(16QAM Middle Channel)

“RBW 1 MHz
“VBW 1 MHz
*SWT 100 ms

Ref 40 dBm Att 20 dB

40 Offset 4114 dB CH |PWR 39151 dBm

| 20 TRG

-0
/// \\\\ PRN
—-10

——50

-60

Center 2.657 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:28:02
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(16QAM High Channel)

“RBW 1 MHz
“VBW 1 MHz

Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offset 4114 dB CH |PWR 39(78 dBm

| 30 P i
L AR /- \\\ o
MED |, 'RG

-0
/ \ PRN
--10

|40

——-50

-60

Center 2.667 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:22:32

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: "
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 200f93
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Date:

(64QAM Low Channel)

“RBW 1 MHz
“VBW 1 MHz
*SWT 100 ms

Ref 40 dBm Att 20 dB

| /| A

40 Offget 4114 dB CH |PWR 38185 dBm

TRG

|/ NI,
AN
L/

5

| -40

——50

-60

Center 2.647 GHz 2 MHz/ Span 20 MHz

21.JAN.2008 15:45:47

(64QAM Middle Channel)

“RBW 1 MHz
*VBW 1 MHz
*SWT 100 ms

Ref 40 dBm Att 20 dB

40 Offpget 41|14 dB CH |PWR 39148 dBm

|30 \
/-

| 20 TRG

/ LVL
10

C Y \
o AN

—-30

| -40

--50

-60

Center 2.657 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:27:20
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM High Channel)

“RBW 1 MHz
“VBW 1 MHz

Ref 40 dBm Att 20 dB *SWT 100 ms

40 Offset 4114 dB CH |PWR 39(78 dBm

| 30 —— UGNV P
L AVie //r \\\ GAT
MED |, 'RG

-0
/ \ PRN
--10

|40

| -50

-60

Center 2.667 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 15:24:20

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: "
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ACT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

6. OCCUPIED BANDWIDTH

6.1. Applicable Standard
Requirements: CFR 47, Section 2.1049

6.2.Test Equipment List and Details

Manufacturer Description Model Serial Number | Calibration
Due Date
Rohde & Schwarz Spectrum Analyzer FSP30 839117/011 06/28/ 2008

6.3. Test Procedure

Temperature:

25 T

Relative Humidity:

58 %

6.4. Test Result
: PASS

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:

Mobile WiMAX Outdoor RAS

FCC ID:

A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

6.4.1. Test Data at Output Port 0

Modulation Channel Frequency Measured Bandwidth
99 %
Low 2647.00 9.28
QPSK Middle 2657.00 9.28
High 2667.00 9.32
Low 2647.00 9.28
16QAM Middle 2657.00 9.28
High 2667.00 9.32
Low 2647.00 9.28
64QAM Middle 2657.00 9.28
High 2667.00 9.32
6.4.2. Test Data at Output Port 1
Modulation Channel Frequency Measured Bandwidth
99 %
Low 2647.00 9.32
QPSK Middle 2657.00 9.28
High 2667.00 9.32
Low 2647.00 9.32
16QAM Middle 2657.00 9.28
High 2667.00 9.32
Low 2647.00 9.32
64QAM Middle 2657.00 9.28
High 2667.00 9.32
?I(E:;—TPI;I{—EZFZORT FCC CERTIFICATION REPORT w
Leg-ﬁgg%égl > lii?fa?;essf 2008 II\E/Il(-;giIL:y\F/)V?l:VIAX Outdoor RAS igfslg;-zzllozzsoo Page 24 0f93




A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE

: February 5, 2008

6.4.3. Test Data Plot at Output Port 0

(QPSK Low Channel)

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 28.19 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.647720000 GHz
40 Offset 41(4 dB OBW 9[.280000000 MHz
Temp 1| [T1 OBW]
| 30 1 2483 dBm
T1 T2
2|.6423600p00 GHz
1 PKi UV nwr%m
e TW“ W Temp 2| [T1 0BW]
-20 AT 74 dBm
( \ 2|.651640000 GHz
~10 }

20 /,//\//
v

--50

-60

Center 2.647 GHz

Date: 21.JAN.2008

2 MHz/

17:36:00

(QPSK Middle Channel)

Span 20 MHz

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz 29.09 dBm
Ref 40 dBm Att 20 dB “SWT 100 ms 2.657000000 GHz
40 Offfet 41]4 dB oBW 9] 280000000 MHz
Temp 1| [T1 OBW]
| 30 ; 26,03 dBm
MUU\ LJW\‘W/ T2 2| 652360000 GHz
2 mp 2| [T1 OBW]
I S 7 apI
2/.661640p00 GHz

-10

|

0

|
| \

.

—-30

| -40

-60

Center 2.657 GHz

2 MHz/

Span 20 MHz

GAT
TRG

LVL

PRN

GAT
TRG

Date: 21.JAN.2008 17:12:00
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(QPSK High Channel)

GAT
TRG

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 29.41 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.668480000 GHz
40 Offset 41.4 dB OBW 9[.320000p00 MHz

Temp 1| [T1 OBy\]
|30 T1 27123 dBm
662360Pp00 GHz

1 PK]

TEW mp 2( [T1 OBy\]
-20 OfFol aDIT
.671680Pp00 GHz

-10

|
|

PRN

YaVaYd

--30

Y

|-40

--50

-60

Center 2.667 GHz

2 MHz/

Date: 21.JAN.2008 17:22:18

Span 20 MHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:

A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(16QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 28.38 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.647720000 GHz
40 Offget 41(4 dB OBW 9{.280000000 MHz
Temp 1| [T1 0BW]
| 30 1 25/ 09 dBm
T1 M T2
2|.642360Dp00 GHz
1 PK Mealers, 1y
R T"\" M“/" W“"'&Fmp 2| [T1 oBW] GAT
| TRG
20 oL 0 apmm
I ‘ 2.651640Pp00 GHz [[LVL
10
Lo } \
/J \/\ PRN
10 A AN

&%

o

-20 N
| 0/
| -40
--50
-60
Center 2.647 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:53:57
(16QAM Middle Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 29.09 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.657000000 GHz
40 Offset 41(4 dB OBW 9280000000 MHz
Temp 1| [T1 oBW]
|30 . 26102 dBm
2|.652360000 GH
*A«/'JlM LJV\JW\MI"\'\;\IL,—A‘%ip o z
VIEW|
- -20 S 8- AT
\ 2|.661640000 GHz
~10

|

--10

\

--30

V\J

| -40

~-50

-60

Center 2.657 GHz

2 MHz/

Span 20 MHz

GAT
TRG

PRN

Date: 21.JAN.2008 17:12:56
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(16QAM High Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz 29.48 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.668480000 GHz
40 Offbet 41]4 dB OBW 9[.320000p00 MHz
1 Temp 1| [T1 OBW]
|30 T1 ¥ 27/ 26 dBm
WMV/MW\/W 2|. 662360000 GHz
mp 2| [T1 OBW]
-20 SOz apm
( 2.671680p00 GHz
L 10 /
” ,/\\/
|10 / /L_NN\W

o

--30

—-40

——50

-60

Center 2.667 GHz

2 MHz/

Span 20 MHz

GAT
TRG
LvVL

PRN

Date: 21_.JAN.2008 17:23:33
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE

: February 5, 2008

(64QAM Low Channel)

“RBW 100 kHz Marker

“VBW 100 kHz

1 [T1 ]
28.39 dBm

Ref 40 dBm Att 20 dB *SWT 100 ms 2.647720000 GHz
40 Offset 41(4 dB OBW 9[.280000000 MHz
Temp 1| [T1 OBW]
| 30 —= 1 25,10 _dBm
T2
2|.6423600p00 GHz
1 PK] Mk QWM
T"ﬂ V\/"*/WNT\%W 2| [T1 OBW]
- 20 AT 98 A
I \ 2|.6516400p00 GHz
~10
Lo /\/} \
|10 /| \’\ s A

--20

[V

T

GAT
TRG

LVL

PRN

L-40
|-50
-60
Center 2.647 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:51:26
(64QAM Middle Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 29.04 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.657000000 GHz
40 Offset 414 dB OBW 9[.280000000 MHz
Temp 1| [T1 OBW]
| 20 | 2597 dBm
T2 2(.652360000 GHz
m T@Mw\ WJWM%J%W 2}-65236000
_20 =) o UDIT TRG
( \ 2|.661640000 GHz|LvL
-10
L 0. J \
/‘\_l \ PRN
PSP M n /va
NN Y
\J \
—-30
40
—-50
-60
Center 2.657 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 17:28:37
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(64QAM High Channel)

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz

29.41 dBm

Ref 40 dBm Att 20 dB *SWT 100 ms 2.668480000 GHz
40 Offset 4114 dB OBW 9[.320000000 MHz
1 Temp 1| [T1 OBW]
| 30 T1 v > 27124 dBm
— MMWW 2| 662360000 GHz
mp 2| [T1 OBW]
- r20 ST 78 aBm
( 2.671680000 GHz
~10
Lo 'Vb\/]
¥ /‘ \//V
i@\t f\ d \
40
—-50
-60

Center 2.667 GHz

2 MHz/

Span 20 MHz

GAT
TRG
LVL

PRN

Date: 21.JAN.2008 17:24:13
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500

Page 300f93




A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

6.4.4. Test Data at Output Port 1

(QPSK Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz 25.67 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.649560000 GHz
40 Offset 41{4 dB OBW  9|.320000000 MHz
Temp 1| [T1 OBW]
| 30 — — 25|67 dBm
T2
2|.642360000 GHz
[ PK me¢wanbnfw¢$/\ﬁN“VkaLAA
T\U" Temp 2| [T1 OBW]
20 T3 aBmT
l \ 2|.651680Dp00 GHz
L10
Lo } \
|10 /v \ VAW

--20

"N

(,/

R

|-40

~-50

-60

Center 2.647 GHz

2 MHz/

Date: 21.JAN.2008 15:50:25

(QPSK Middle Channel)

Span 20 MHz

*RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 29.62 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.661280000 GHz
40 Offset 4114 dB OBW 9[.280000000 MHz
1‘I'emp 1| [T1 oBwW]
| 30 T v 2631 dBm
T:]\MM L\/(;\J\A[\/M\WJL%2 2|. 652360000 GHz
Ve Temp 2| [T1 oBW]
M=y r20 AT 04 dBm
( \ 2.661640000 GHz
~10
Lo Jj \\
L\ \‘ / \rk//M
L \J W
——-30
40
—-50
-60

Center 2.657 GHz

2 MHz/

Span 20 MHz

GAT
TRG
LvVL

PRN

GAT
TRG
LVL

PRN

Date: 21.JAN.2008 17:16:21
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: "
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Ref 40 dBm

(QPSK High Channel)

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz
Att 20 dB *SWT 100 ms

2

29

-99 dBm

-668480000 GHz

40 Offset 4114

dB

T1

oBwW
Temp

9|

1

320000
[T1 OB
2

D00 MHz
1

41 dBm

-30

TKAW\"\JUWM\E‘V'\"W

mp

2

. 662360
[T1 OB

D00 GHz
1

o]
-671680

S9—dBm
DOO GHz

e

N

YAY; \/IV

--20

N\

~-30

——50

-60

Center 2.667 GHz

2 MHz/

Span 20 MHz

[ A ]
GAT
TRG
LVL

PRN

Date: 21.JAN.2008 17:19:21
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(16QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz 25.62 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.649560000 GHz
40 Offset 41(4 dB OBW 9[.320000000 MHz
Temp 1| [T1 OBW]
| 30 — —~ 25071 dBm
T2
2|.6423600p00 GHz
1 PK M A (\MML/\,JV"
T\w V\)‘/’\/\,ﬂ‘,:ﬂl'Fmp 2| [T1 oBwW]
- 20 AT 8T apm
I \ 2|.6516800p00 GHz
~10
Lo } \
| -10 //\ /\j K\" "/\-\\\
—20 //
~-30
40
—-50
-60

Center 2.647 GHz

Date: 21.JAN.2008

2 MHz/

15:49:36

(16QAM Middle Channel)

Span 20 MHz

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz 29.60 dBm
Ref 40 dBm Att 20 dB “SWT 100 ms 2.661280000 GHz
20 Offfet 41]4 dB OBW 9] 280000000 MHz
iremp 1| [T1 oBwW]
| 30 . v 26/ 35 dBm
_— T{]\J\,‘j\,}\_[l WMVMWJL%2 2| 652360000 GHz
TEW Temp 2| [T1 OoBW]
20 104 aDIT
\ 2|. 661640000 GHz
10

|
| L

--30

| -40

--50

-60

Center 2.657 GHz

2 MHz/

Span 20 MHz

GAT
TRG
LVL

PRN

GAT
TRG

PRN

Date: 21.JAN.2008 17:15:28
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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MODEL: SPI-2211022500

DATE

: February 5, 2008

(16QAM High Channel)

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz 30.02 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.668480000 GHz
40 Offset 4114 dB OBW 9[.320000000 MHz
1 Temp 1| [T1 OBW]
| 30 T1 v + 27142 dBm
TK,JW\ANN/MW\,WM 2| 662360000 GHz
mp 2| [T1 OBW]
r20 GFS7 aBm
2.671680000 GHz

|
|

\

N

N\,

~-30

——50

-60

Center 2.667 GHz

2 MHz/

Span 20 MHz

GAT
TRG
LVL

PRN

Date: 21.JAN.2008 17:20:25
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(64QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz 25.59 dBm
Ref 40 dBm Att 20 dB “SWT 100 ms 2.649560000 GHz
40 Offset 41{4 dB OBW  9|.320000000 MHz
Temp 1| [T1 OBW]
| 25/ 65 dB
30 TI T ™ .
— ' WWW 2/.642360p00 GHz
TWN Teémp 2| [T1 0BW]
20 1T ol abpIrT
I \ 2651680000 GHz
L 10
Lo } \
L-10 Va\ /\] \ AN

--20

-\

)/

i

L -40
--50
-60
Center 2.647 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 15:48:12
(64QAM Middle Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 29.53 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.661280000 GHz
40 Offset 41[4 dB OBW 9[.280000000 MHz
iremp 1| [T1 oBwW]
| 30 ; v 26126 dBm
T2 2652360000 GH
- ﬂJ\rJU\J\M LJ‘AJ\J\/"U“-A«IVJLT\%mp 2)-652360p00 Gz
VIEW|
- -20 ST97 abr
661640000 GHz

-10

—-10

--30
40
—-50
-60
Center 2.657 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 17:29:51

GAT
TRG
LvVL

PRN

GAT
TRG

PRN

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT
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MODEL: SPI-2211022500

DATE

: February 5, 2008

(64QAM High Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz 29.99 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.668480000 GHz
40 Offset 4114 dB OBW 9[.320000000 MHz

Temp 1| [T1 OBW]
L 30 Ta 27133 dBm
2|.662360Dp00 GHz

1 PK

VTEW 2| [T1 oBwW]
-20 O oS apIm
2|.671680Dp00 GHz

|
|

(A

U™

N

AV

GAT
TRG

LvL

PRN

——30 ,lgw

| -40

--50

-60

Center 2.667 GHz 2 MHz/ Span 20 MHz

Date: 21.JAN.2008 17:21:04

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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ACT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

7. BAND EDGES

7.1. Applicable Standard

According to 822.917, the power of any emission outside of the authorized operating frequency ranges must be

attenuated below the transmitting power (p) by a factor of at least 43 + 10 log (p) dB.

7.2. Test Equipment List and Details

Manufacturer Description Model Serial Number | Calibration
Due Date
Rohde & Schwarz Spectrum Analyzer FSP30 839117/011 06/28/ 2008

7.3. Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient attenuation.

The center of the spectrum analyzer was set to block edge frequency.

The EUT provides the MIMO function which is able to transmit on the same channel with same data simultaneously
therefore a combiner is used to sum the individual transmitter output power.

The test data is shown as a combined output in the report.

7.3.1. Test Data Environmental Conditions

Temperature: 24 °C

Relative Humidity: 56 %

7.4. Test Result

: PASS

HCT PT.27

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: .
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE :

February 5, 2008

7.4.1. Test data at Output 0

Modulation Channel Measured Frequency Max. Measured Value Limit
(MHz) (dBm) (dBm)
QPSK Low 2642.00 -21.70
High 2672.00 -23.53
16QAM Low 2642.00 -21.05 130
High 2672.00 -23.52
64QAM Low 2642.00 -21.55
High 2672.00 -23.71
7.4.2. Test data at Output 1
Modulation Channel Measured Frequency Max. Measured Value
(MHz) (dBm) Limit (dBm)
QPSK Low 2642.00 -21.92
High 2672.00 -22.78
16QAM Low 2642.00 -22.01 -13.0
High 2672.00 -22.85
640AM Low 2642.00 -21.69
High 2672.00 -23.01
Combined Test data at Output
Modulation Channel Measured Frequency Max. Measured Value
(MHz) (dBm) Limit (dBm)
QPSK Low 2642.00 -28.29
High 2672.00 -22.21
160AM Low 2642.00 -29.15 13.0
High 2672.00 -22.71
64QAM Low 2642.00 -29.53
High 2672.00 -21.79
-'}',SSTTP;EZ;ORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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MODEL: SPI-2211022500

DATE : February 5, 2008

7.4.3. Plot Data at Output 0

Ref 40

dBm

(QPSK Low Channel)

Att 20 dB

*RBW 100 kHz

*VBW 100 kHz

*SWT 100 ms

Marker 1 [T1 ]
-21.
2.642000000 GHz

70 dBm

40 OfFfF:

-30

set 41

4 dB

(W\/’\I

Y

NAR

--10

--20

D1 -13

dBm.

--30

~-50

W

-60

Center 2.642 GHz

2 MHz/

Span 20 MHz

GAT
TRG

LvVL

PRN

Date: 21_.JAN.2008 17:53:04
(QPSK High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -23.53 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.673040000 GHz
40 Offget 41|44 dB
| 30 lHI
1 AVER GAT
e M RAINIAAN Dot g oy e ) g A TRG
Ik AL TRt
LvVL
PRN
D1 -13 [dBm.
E
- _vMIW m\%“
| -40 My Lo vaAu_.wn {‘uw..w...A
—-50
-60
Center 2.672 GHz 2 MHz/ Span 20 MHz
Date: 21_JAN.2008 18:26:20
HCT PT.27
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Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(16QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -21.05 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.642000000 GHz
40 Offset 41[4 dB
30
1 AVER GAT
ikl r20 W AAS ARSI Re
( '\r‘\mvv -
~10
Lo
PRN
--10
D1 -13 |dBm [
20 \
| -30 A4
VTV AR W BTy A/‘r\/N
UK VAP o v
--50
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 17:55:29
(16QAM High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -23.52 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.673040000 GHz
40 Offset 414 dB
|30
GAT
g A PR T2 ORI | TRG
LVL

V \d U} g\| o Ay VV\

D1 -13 dBm

|0 w/v‘nm\’ M

| 40 V\UWA*‘“W\‘M”‘-.“‘J .‘V"Avhukvh\;m

--50

-60

Center 2.672 GHz 2 MHz/ Span 20 MHz

Date: 21_.JAN.2008 18:26:56
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TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

(64QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -21.55 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.642000000 GHz
40 Offpget 41|14 dB
~30
1 AVjg
VIEW|
20 (VVVV v TR
~10
-0
--10
D1 -13 [dBm |
\
[ -30 “‘rﬂ'\(‘u‘
me"..'_v‘,.k h“V“. T T
--50
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 17:56:11
(64QAM High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -23.71 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.673080000 GHz
40 Offpget 41|14 dB
~30
SOWLYSAT WS VLYY AP Jry LU AL A
V LN U \
D1 -13 [dBm
I
-30 \UMM'D&'
| _40 M‘H |..IL4" huw;u\w A\’ v"“v
--50
-60
Center 2.672 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:27:53

GAT
TRG

GAT
TRG

HCT PT.27
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

7.4.4. Plot Data at Output 1

(QPSK Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -21.92 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.642000000 GHz
40 Offset 41.4 dB
| 30
L AV GAT
VIEW | 50 Aghoa V.A,.V._ N ..\.A_V mAnvmwm/\vAMl TRG
J v U\ LVL
L 10
Lo (
\ PRN
|-10.
D1 -13 dBm |
a /\[\f
|30 ﬂ\(/\‘”‘ I
Ax ekl R I ALAR ol
VMQN CRRA MMM
| -50.
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:00:01
(QPSK High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -22.78 dBm
Ref 40 dBm “Att 20 dB *SWT 100 ms 2.672600000 GHz
40 Offpget 4114 dB
| 30
GAT
- mf"\WV\/‘“\\’H‘J AVMWNMUAA TRG
V LvL
PRN
D1 -13 dBm
[_20 1
- M\"W
| _40 M'\‘1"AAA‘.W.A LUV SR NP
| -50
-60
Center 2.672 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:25:24
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Ref 40 dBm

(16QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -22.01 dBm
Att 20 dB *SWT 100 ms 2.642000000 GHz

40 Offset 41[4 dB

N AA ASAMAS A AL
AR

-10

--10.

D1 -13 [dBm

| 20

--30.

A )
WM

[ Iy
vy

--50.

-60

Center 2.642 GHz

2 MHz/

Date: 21.JAN.2008 17:58:51

(16QAM High Channel)

Span 20 MHz

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -22.85 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.672720000 GHz
40 Offset 414 dB
130
e Vi Vahd  d a VWOV 1% P VP
Vi v V] T
D1 -13 [dBm
B
. M
LMMJ\'
40 LINTAN AN
I-50
-60

Center 2.672 GHz

2 MHz/

Date: 21.JAN.2008 18:24:39

Span 20 MHz

GAT
TRG

LvL

GAT
TRG
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -21.69 dBm
Ref 40 dBm Att 20 dB *SWT 100 ms 2.642000000 GHz
40 Offset 4114 dB
30
L AV GAT
VIEW L 20 INTW AL WV INPP R BPRET VRV AN W W V.V OV BRYY B pple
w \Y Vw*\[ V v U
LVL
~10
Lo
--10
D1 -13 |dBm |
——20
| 30 il .V»/Jj\hﬂ
AR A ﬂ/“
N
—-50
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 17:57:14
(64QAM High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -23.01 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.672600000 GHz
40 Offset 4114 dB
30
1 AVER GAT
»...AN‘\WWW\“MAVMM Nluhl\ TRG
LVL
PRN
D1 -13 |dBm
-—20 3
30 Y
|40 hulu#v M“M“vml IS e
--50
-60
Center 2.672 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:23:38
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

7.4.4. Plot Data at Combined Output

Date:

(QPSK Low Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -28.68 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.642000000 GHz
40 Offset 44[4 dB
30
AN GAT
| 20 A ARAVETI Rette
N |
f LVL
~10
. N/
\/ PRN
--10
D1 -13 |dBm |
—-20
a0 (¥
MU v
--50
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz

21.JAN.2008 18:09:23
(QPSK High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -22.21 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.673000000 GHz
40 Offset 44[4 dB
| 30
GAT
ey A TRG
TRy LW oL

vl

PRN

D1 -13 |dBm.
B %W
0 I"W‘\/Wi A MUMPN
—-50
-60

Center 2.672 GHz

2 MHz/ Span 20 MHz

Date: 21_.JAN.2008 18:18:06
HCT PT.27
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Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

(16QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz
Ref 40 dBm *Att 20 dB *SWT 100 ms

-29.15 dBm
2.642000000 GHz

40 Offset 44[4 dB

GAT

LvVL

30
1 AV
MED |, A A TNV
f’w v d
L10

PRN

--10

D1 -13 dBm

--20

| 30 A AN

WWWW\UMWM “ |

--50
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:07:53
(16QAM High Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -22.71 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.673000000 GHz

40 Offset 44[4 dB

-30

GAT
TRG

LvL

PRN

M N
LA M\\ T
J"
D1 -13 |dBm
[ _20 1

--30

|40 %WWW"\J\W

—-50
-60
Center 2.672 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:19:50
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM Low Channel)

*RBW 100 kHz Marker 1 [T1 ]

*VBW 100 kHz -29.53 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.642000000 GHz
40 Offset 44[4 dB
30
1 AVig GAT
ME | 5 WA.\‘MUFMWMM"A TRG
{ \ LVL
10
. \ |
\/ \ PRN
--10
D1 -13 dBm |
--20
I-30 Nﬂ//“nﬂ muﬁu
A WAL 0 L AU
--50
-60
Center 2.642 GHz 2 MHz/ Span 20 MHz
Date: 21.JAN.2008 18:08:43
(64QAM High Channel)
*RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -22.71 dBm
Ref 40 dBm *Att 20 dB *SWT 100 ms 2.673000000 GHz
40 Offset 44[4 dB
| 30
GAT
N\JN"A o] N TRG
\L\/\\ /I\r/‘w LvL
‘] PRN
D1 -13 dBm
[ _20 1

--30

|40 %WW"\J\W

I-50

-60

Center 2.672 GHz 2 MHz/ Span 20 MHz

Date: 21_JAN.2008 18:19:50
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ACT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

8. SPURIOUS EMISSION AT ANTENNA TERMINAL

8.1. Applicable Standard Requirements:
CFR 4782.1051, 827.53

The spectrum was to be investigated to the tenth harmonics of the highest fundamental frequency as specified in

§2.1051

8.2. Test Equipment List and Details Test Procedure

Manufacturer Description Model Serial Number Calibration
Due Date
ADVANTEST Spectrum Analyzer R3273 J004821 05/02/2008
WEINSCHEL Attenuator 67-30-33 BR0530 01/22/2008

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation.

The resolution bandwidth of the spectrum analyzer was set at 1MHz. Sufficient scans were taken to show any out of

band emissions up to 10th harmonic.

The EUT provides the MIMO function which is able to transmit on the same channel with same data simultaneously

therefore a combiner is used to sum the individual transmitter output power.

The test data is shown as a combined output in the report.

8.3. Environmental Conditions:

Temperature: 25°C

Relative Humidity: 59 %

8.4. Test Result

. Pass

HCT PT.27

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 48 of 93




A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500 DATE : February 5, 2008

8.4.1. Plot Data at Output 0

Ref 30 dBm

(QPSK Low Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.27 dBm
*Att 10 dB SWT 200 ms 8.305100000 GHz

LvVL

PRN

30 Offset 4114 dB
20
1 AV
VIEW| 10
-0
-10
D1 -13 |dBm
--20
--30
--40
,_/_J._r*JNJA_fvﬂu/\
--50
--60
-70

Center 5.015 GHz

997 MHz/ Span 9.97 GHz

Date: 21.JAN.2008 21:25:50

(30MHz~10 GHz)

HCT PT.27
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Ref 30

dBm

*RBW 1 MHz
*VBW 1 MHz
*Att 10 dB SWT 330 ms

Marker 1 [T1 ]
-28.57 dBm
25.543000000 GHz

30 OfF

-20

set 41

4 dB

-0

LvVL

——-10

—-20

D1 -13 |dBm

PRN

--30

Da -

—-40

--50

—-60

-70

Start 1

0 GHz

1.65 GHz/

Date: 21.JAN.2008 21:07:49

Ref 30

dBm

(10 GHz~ 26.5 GHz)

(QPSK Middle Channel)

*RBW 1 MHz
*VBW 1 MHz

*Att 10 dB SWT 200 ms

Stop 26.5 GHz

Marker 1 [T1 ]
-34.25 dBm
8.325040000 GHz

30 OfF

set 41

4 dB

-20

LvL

——-10

D1 -13

—-20

dBm.

PRN

——30

—-40

--50

—-60

-70

Start 30 MHz

997 MHz/

Date: 21.JAN.2008 20:29:30

Stop 10 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

Test Report No.
HCT-R08-006

Test Dates:

February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008
(30MHz~10GHz)
*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.45 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.510000000 GHz
30 Offget 4114 dB
20 [ A |
1 AV
VIEW| 10
LVL
o
-10
D1 -13 [dBm PRN
--20
1
20 Lo~ X\’\/\
r\/"‘\/\/\mﬁ"\.\/’\ J\/\
40
IRV
--50
I -60
-70

Start 10 GHz 1.65 GHz/ Stop 26.5 GHz

Date: 21.JAN.2008 20:55:29

(10GHz~26.50GHz)

(QPSK High Channel)
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Test Report No.
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Date:

Date:

Ref 30 dBm

*Att 10 dB

*RBW 1 MHz
*VBW 1 MHz
SWT 200 ms

Marker 1 [T1 ]
-34.02 dBm
8.325040000 GHz

30 Offset 41

-20

4 dB

-0

LvVL

| -10

D1 -13

—-20

dBm.

PRN

--30

| -40

--50

—-60

-70

Start 30 MHz

21.JAN.2008

Ref 30 dBm

*Att 10 dB

997 MHz/

19:21:54

(30MHz~10GHz)

*RBW 1 MHz
*VBW 1 MHz
SWT 330 ms

Stop 10 GHz

Marker 1 [T1 ]
-28.73 dBm
25.543000000 GHz

30 Offset 41

~20

4 dB

LvL

——-10

D1 -13

—-20

dBm.

PRN

——30

| -40

-

--50

——-60

-70

Start 10 GHz

21.JAN.2008

1.65 GHz/

19:42:33

(10GHz~26.5GHz)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No. Test

HCT-R08-006
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February 5, 2008
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(16QAM LOW Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.17 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.325040000 GHz

30 Offset 4114 dB

20 [ A |

LvVL

-0

D1 -13 dBm PRN

—-20

--30 T

|40
’_/_ﬁ./‘d-\/w\

--50

| -60

-70

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 21.JAN.2008 21:17:59

(30MHz~10GHz)
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Ref 30

dBm

*RBW 1 MHz
*VBW 1 MHz
*Att 10 dB SWT 330 ms

Marker 1 [T1 ]
-28.80 dBm
25.477000000 GHz

30 OfF

-20

set 41

4 dB

-0

LvVL

——-10

—-20

D1 -13 |dBm

PRN

--30

ol

—-40

--50

—-60

-70

Start 1

0 GHz

1.65 GHz/

Date: 21.JAN.2008 21:02:53

Ref 30

dBm

(10GHz~26.50GHz)

(16QAM Middle Channel)

*RBW 1 MHz
*VBW 1 MHz
*Att 10 dB SWT 200 ms

Stop 26.5 GHz

Marker 1 [T1 ]
-34.21 dBm
8.325040000 GHz

30 OfF

set 41

4 dB

-20

LvL

——-10

D1 -13

—-20

dBm.

PRN

——30

—-40

--50

—-60

-70

Start 30 MHz

997 MHz/

Date: 21.JAN.2008 20:30:09

Stop 10 GHz
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008
(30MHz~10GHz)
*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.79 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.510000000 GHz
30 Offget 4114 dB
20 “
1 AV
VIEW| 10
LvL
o
l-10
D1 -13 dBm PRN
20
1
| -30 »\./vf\\/’ V’\"’\r\.
(\/W’Wﬁ\\/’\ J\/\
40
Wm/\/\/\]
--50
I -60
-70

Center 18.25 GHz 1.65 GHz/ Span 16.5 GHz

Date: 21.JAN.2008 20:57:36

(10GHz~26.5GHz)

(16QAM High Channel)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500

Page 55 0f93
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Date:

Ref 30 dBm

*Att 10 dB

*RBW 1 MHz
*VBW 1 MHz
SWT 200 ms

Marker 1 [T1 ]
-34.12 dBm
8.325040000 GHz

30 Offset 41

-20

4 dB

-0

LvVL

| -10

D1 -13

—-20

dBm.

PRN

--30

—-60

-70

Start 30 MHz

21.JAN.2008

Ref 30 dBm

*Att 10 dB

997 MHz/

19:21:09

(30MHz~10 GHz)

*RBW 1 MHz
*VBW 1 MHz
SWT 330 ms

Stop 10 GHz

Marker 1 [T1 ]
-28.64 dBm
25.510000000 GHz

30 Offset 41

~20

4 dB

LvL

——-10

D1 -13

—-20

dBm.

PRN

——30

—-40

'

--50

——-60

-70

Start 10 GHz 1.65 GHz/ Stop 26.5 GHz
Date: 21_JAN.2008 19:43:35
(10GHz~26.5GHz)
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM Low Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.14 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.325040000 GHz
30 Offget 41{(4 dB
| 20
Y -
[VIEW| 10
LVL
Lo
I -10
D1 -13 dBm PRN
~-20
-30 T
L-40
MM
-50
——-60
-70
Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 21_.JAN.2008 21:21:01
(30MHz~10GHz)
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.68 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.510000000 GHz
30 Offset 4114 dB
| 20 “
1 AV
VIEW| 10
LVL
-0
I -10
D1 -13 dBm PRN
--20
1
| -30 \JX
A~ AN
[’“»*""~\v~M,”\F~J\J-"‘\ﬂ\//—~\\
40 \]
N T P N aNY
--50
I -60
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Start 10 GHz

1.65 GHz/

Date: 21.JAN.2008 21:02:02

(10GHz~26.5GHz)

(64QAM Middle Channel)

Stop 26.5 GHz
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Ref 30 dBm

*Att 10 dB

*RBW 1 MHz
*VBW 1 MHz
SWT 200 ms

Marker 1 [T1 ]
-34.16 dBm
8.325040000 GHz

30 Offset 4114 dB

-20

-0

LvVL

| -10

D1 -13 |dBm

—-20

PRN

--30

—-60

-70

Start 30 MHz

Date:

Ref 30 dBm

*Att 10 dB

997 MHz/

21.JAN.2008 20:30:56

(30MHz~10GHz)

*RBW 1 MHz
*VBW 1 MHz
SWT 330 ms

Stop 10 GHz

Marker 1 [T1 ]
-28.67 dBm
25.543000000 GHz

30 Offset 4114 dB

~20

LvL

——-10

D1 -13 |dBm

—-20

PRN

——30

'

--50

——-60

-70

Start 10 GHz

Date:

1.65 GHz/

21.JAN.2008 20:57:05

(10GHz~26.5GHz)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

Test Dates:
February 5, 2008

Test Report No.
HCT-R08-006

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:

A3LSPI-2211022500 Page 59 of 93




A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500 DATE : February 5, 2008

Ref 30 dBm

(64QAM High Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.71 dBm
*Att 10 dB SWT 200 ms 3.021000000 GHz

30 Offset 4114 dB

20

-0

LvVL

D1 -13 dBm

PRN

—-20

--30

| -40

--50

| -60

-70

Center 5.015 GHz 997 MHz/ Span 9.97 GHz
Date: 21_.JAN.2008 19:18:08
(3.00GHz~10GHz)
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: ]
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 60 0f 93




A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 330 ms

-28.55 dBm
25.510000000 GHz

30 Offset 4114 dB

20
1 AVig
[VIEW| 10
LvVL
-0
| -10
D1 -13 [dBm PRN
~-20
1
X
— A

--50
--60
-70
Start 10 GHz 1.65 GHz/ Stop 26.5 GHz
Date: 21.JAN.2008 19:45:25

(10GHz~26.50GHz)

8.4.2. Plot Data at Output 1

(QPSK Low Channel)

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 200 ms

-34.24 dBm
8.325040000 GHz

30 Offset 4114 dB

-20

LvL

| -10

D1 -13 |dBm

—-20

PRN

——30

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 21:15:02

Stop 10 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type:
February 5, 2008 Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008
(30MHz~10GHz)
*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.58 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.543000000 GHz
30 Offget 4114 dB
20 [ A |
1 AV
VIEW| 10
LVL
o
I -10
D1 -13 [dBm PRN
20
1
-30 _\P_/'\\/ vx\f\,\
(\MJHA\fo\ﬁu\Pﬂ\\\//\\_r\//\
40
50
I -60
-70

Start 10 GHz 1.65 GHz/ Stop 26.5 GHz

Date: 21.JAN.2008 21:07:13

(10GHz~26.5GHz)

(QPSK Middle Channel)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Date:

Date:

Ref 30 dBm

*Att 10 dB

*RBW 1 MHz
*VBW 1 MHz
SWT 200 ms

Marker 1 [T1 ]
-34.14 dBm
8.344980000 GHz

30 Offset 41

-20

4 dB

-0

LvVL

| -10

D1 -13

—-20

dBm.

PRN

--30

—-60

-70

Start 30 MHz

997 MHz/

21.JAN.2008 20:28:54

Ref 30 dBm

*Att 10 dB

(30MHz~10GHz)

*RBW 1 MHz
*VBW 1 MHz
SWT 330 ms

Stop 10 GHz

Marker 1 [T1 ]
-28.68 dBm
25.543000000 GHz

30 Offset 41

~20

4 dB

LvL

——-10

D1 -13

—-20

dBm.

PRN

——30

—-40

£

--50

——-60

-70

Start 10 GHz

1.65 GHz/

21.JAN.2008 20:54:51

(10GHz~26.5GHz)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(QPSK High Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.12 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.325040000 GHz
30 Offset 4114 dB
| 20
1 AV
VIEW| 10
LVL
-0
-10
D1 -13 |dBm
--20
--30 T
o mw%wwﬂu—’\‘w\/’
MW\
--50
--60
-70
Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 21.JAN.2008 19:22:58

(30MHz~10GHz)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.64 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.543000000 GHz
30 Offget 4114 dB
| 20 “
1 AV
VIEW| 10
LvL
o
—-10
D1 -13 [dBm PRN
--20
1
| -30 X
(\,/v“\nv/\ﬂvypw\\\/M\\
40
~/\MVA,-J\/J
--50
I -60
-70

Start 10 GHz 1.65 GHz/ Stop 26.5 GHz
Date: 21_.JAN.2008 19:27:36
(10GHz~26.5GHz)
(16QAM Low Channel)
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID:

HCT-R08-006

February 5, 2008

Mobile WiMAX Outdoor RAS

A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 200 ms

-34.18 dBm

8.325040000 GHz

30 Offset 4114 dB

-20

-0

LvVL

| -10

D1 -13 |dBm

—-20

PRN

--30

—-40

--50

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 21:17:18

(30MHz~10GHz)

Stop 10 GHz

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 330 ms

-28.86 dBm

25.510000000 GHz

30 Offset 4114 dB

~20

LvL

| -10

D1 -13 |dBm

—-20

PRN

—-40

<.

--50

——-60

-70

Start 10 GHz 1.65 GHz/

Date: 21.JAN.2008 21:03:25

(10GHz~26.5GHz)

Stop 26.5 GHz

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No. Test Dates: EUT Type:
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(16QAM Middle Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.31 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.325040000 GHz
30 Offset 4114 dB
| 20 “
1 AV
MAXH 10
LVL
-0
-10
D1 -13 [dBm PRN
--20
--30 T
» NMMWWMN
M
--50
I -60
-70
Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 21.JAN.2008 20:26:42

(30MHz~10GHz)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.63 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.510000000 GHz
30 Offget 4114 dB
| 20 “
1 AV
VIEW| 10
LvL
-0
—-10
D1 -13 dBm PRN
--20
1
| -30 A
o~~~
(\yh/w’\vx/f\,yﬂdea\\//A\\
40
NfV~»FW*~J\JJ

--50

| -60

-70

Start 10 GHz

1.65 GHz/

Date: 21.JAN.2008 20:53:21

(10GHz~26.5GHz)

(16QAM High Channel)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 200 ms

-34.14 dBm

8.325040000 GHz

30 Offset 4114 dB

-20

-0

LvVL

| -10

D1 -13 |dBm

—-20

PRN

--30

—-40

--50

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 19:24:05

(30MHz~10GHz)

Stop 10 GHz

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 330 ms

-28.56 dBm

25.543000000 GHz

30 Offset 4114 dB

~20

LvL

| -10

D1 -13 |dBm

—-20

PRN

—-40

Q
'

--50

——-60

-70

Start 10 GHz 1.65 GHz/

Date: 21.JAN.2008 19:26:17

(10GHz~26.50GHz)

Stop 26.5 GHz

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No. Test Dates: EUT Type:
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM Low Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.23 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.325040000 GHz

30 Offset 4114 dB

20

LvVL

-0

D1 -13 dBm PRN

—-20

--30 T

L-40
M\/W""

--50

--60

-70

Start 30 MHz 997 MHz/ Stop 10 GHz

Date: 21.JAN.2008 21:19:53

(30MHz~10GHz)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.78 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.510000000 GHz
30 Offget 4114 dB
| 20 “
1 AV
VIEW| 10
LVL
-0
I -10
D1 -13 dBm PRN
--20
1
| -30 — o~ \JX
[«\*,*’\V«Jf\vxﬁJaws\«V/,\\wr\v//\
40
N/NNW’Mamnwf\/d
--50
--60
-70

Start 10 GHz

1.65 GHz/

Date: 21.JAN.2008 21:04:30

(10GHz~26.5GHz)

(64QAM Middle Channel)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 200 ms

-34.31 dBm
8.325040000 GHz

30 Offset 4114 dB

-20

-0

LvVL

| -10

D1 -13 |dBm

—-20

PRN

--30

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 20:24:33

(30MHz~10GHz)

Stop 10 GHz

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 330 ms

-28.64 dBm
25.543000000 GHz

30 Offset 4114 dB

~20

LvL

| -10

D1 -13 |dBm

—-20

50

——-60

-70

Start 10 GHz 1.65 GHz/ Stop 26.5 GHz

Date: 21_.JAN.2008 20:51:32
(10GHz~26.50GHz)

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: "
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 720f93




A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM  High Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -33.98 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.344980000 GHz
30 Offget 4114 dB
| 20
1 AV
VIEW| 10
LVL
-0
-10
D1 -13 dBm PRN
--20
--30 -
L-40
ML}W‘A
--50
--60
-70
Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 21.JAN.2008 19:25:05

(30MHz~10GHz)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

8.4.3 Plot Data at Combined Output

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.61 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.477000000 GHz
30 Offset 4114 dB
20 “
1 AV
MAXH 10
LVL
Lo
I -10
D1 -13 dBm PRN
--20
1
| -30 w A
L -40
WM‘J
--50
I -60
-70
Start 10 GHz 1.65 GHz/ Stop 26.5 GHz
Date: 21.JAN.2008 19:25:40
(10GHz~26.50GHz)

(QPSK Low Channel)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 200 ms

-34.22 dBm

8.325040000 GHz

30 Offset 4114 dB

-20

-0

LvVL

| -10

D1 -13 |dBm

—-20

--30

—-40

--50

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 21:13:54

(30MHz~10GHz)

Stop 10 GHz

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 330 ms

-28.63 dBm

25.543000000 GHz

30 Offset 4114 dB

~20

LvL

| -10

D1 -13 |dBm

—-20

PRN

—-40

<><H

--50

——-60

-70

Start 10 GHz 1.65 GHz/

Date: 21.JAN.2008 21:08:43

(10GHz~26.5GHz)

Stop 26.5 GHz

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No. Test Dates: EUT Type:
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

Date:

(QPSK Middle Channel)

*RBW 1 MHz
*VBW 1 MHz
SWT 200 ms

Ref 30 dBm *Att 10 dB

Marker 1 [T1 ]

-33.96 dBm

8.325040000 GHz

30 Offset 4114 dB

-20

LvVL

-0

——-10

D1 -13 |dBm

PRN

—-20

--30

—-40

--50

—-60

-70

Start 30 MHz 997 MHz/

21.JAN.2008 20:47:52

(30MHz~10GHz)

*RBW 1 MHz
*VBW 1 MHz
SWT 330 ms

Ref 30 dBm *Att 10 dB

Stop 10 GHz

Marker 1 [T1 ]

-28.75 dBm

25.543000000 GHz

30 Offset 4114 dB

-20

LvL

——-10

D1 -13 |dBm

—-20

PRN

Da -

—-40

--50

—-60

-70

Start 10 GHz 1.65 GHz/

Stop 26.5 GHz

Date: 21_.JAN.2008 20:48:29
HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: -
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 760f93




A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(10GHz~26.5GHz)

(QPSK High Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -34.06 dBm
Ref 30 dBm *Att 10 dB SWT 200 ms 8.325040000 GHz
30 Offset 4114 dB
| 20
1 AV
VIEW| 10
LVL
Lo
-10
D1 -13 dBm PRN
--20
——30 T
|40 NMMW—N/W/A_’\N
MM
--50
—-60
-70
Start 30 MHz 997 MHz/ Stop 10 GHz
Date: 21.JAN.2008 20:13:02

(30MHz~10GHz)

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates: EUT Type: FCC ID:
February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.74 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.477000000 GHz
30 Offget 4114 dB
| 20 “
1 AV
VIEW| 10
LvL
-0
—-10
D1 -13 |dBm
--20
1
| -30 —~ )N
40
\f\W\.-—,W/‘\/'J
--50
--60
-70

Start 10 GHz

1.65 GHz/

Date: 21.JAN.2008 20:11:50

(10GHz~26.5GHz)

(16QAM Low Channel)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz
*VBW 1 MHz
SWT 200 ms

Ref 30 dBm *Att 10 dB

Marker 1 [T1 ]

-34.34 dBm
8.344980000 GHz

30 Offset 4114 dB

-20

-0

LvVL

——-10

D1 -13 |dBm

—-20

PRN

--30

—-40

--50

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 21:12:50

(3.00GHz~10GHz)

*RBW 1 MHz
*VBW 1 MHz
SWT 330 ms

Ref 30 dBm *Att 10 dB

Stop 10 GHz

Marker 1 [T1 ]

-28.77 dBm
25.510000000 GHz

30 Offset 4114 dB

~20

LvL

——-10

D1 -13 |dBm

—-20

PRN

——30

D

—-40

--50

| -60

-70

Start 10 GHz 1.65 GHz/

Date: 21.JAN.2008 21:10:08

(10GHz~26.5GHz)

Stop 26.5 GHz

HCT PT.27

TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: '
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 790f93




A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500 DATE : February 5, 2008

Ref 30 dBm

(16QAM Middle Channel)

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -33.99 dBm
*Att 10 dB SWT 200 ms 8.325040000 GHz

30 Offset 4114 dB

-20

-0

D1 -13 dBm

—-20

--30

--50

--60

-70

Start 30 MHz

997 MHz/ Stop 10 GHz

Date: 21.JAN.2008 20:46:19

(30MHz~10GHz)

LvVL

PRN

HCT PT.27
TEST REPORT FCC CERTIFICATION REPORT www.hct.co.kr
Test Report No. Test Dates: EUT Type: FCC ID: '
HCT-R08-006 February 5, 2008 Mobile WiMAX Outdoor RAS A3LSPI-2211022500 Page 800f93




A CT

Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -28.65 dBm
Ref 30 dBm *Att 10 dB SWT 330 ms 25.510000000 GHz
30 Offget 4114 dB
| 20 “
1 AV
MAXH 10
LvL
o
—-10
D1 -13 dBm PRN
--20
1
| -30 X
40
\/ﬁfxwafaﬁ~f\/4
--50
I -60
-70

Start 10 GHz

1.65 GHz/

Date: 21.JAN.2008 20:49:40

(10GHz~26.5GHz)

(16QAM High Channel)

Stop 26.5 GHz

HCT PT.27
TEST REPORT

FCC CERTIFICATION REPORT

www.hct.co.kr

Test Report No.
HCT-R08-006

Test Dates:
February 5, 2008

EUT Type:
Mobile WiMAX Outdoor RAS

FCC ID:
A3LSPI-2211022500
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A CT

Report No.: HCT-R08-006 MODEL: SPI-2211022500

DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
Ref 30 dBm *Att 10 dB SWT 200 ms

-34.13 dBm
8.325040000 GHz

30 Offset 4114 dB

-20

-0

LvVL

| -10

D1 -13 |dBm

—-20

PRN

--30

—-40

--50

—-60

-70

Start 30 MHz 997 MHz/

Date: 21.JAN.2008 20:16:04

(30MHz~10GHz)

Stop 10 GHz

*RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

(64QAM Low Channel)
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DATE : February 5, 2008

*RBW 1 MHz Marker 1 [T1 ]
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(64QAM High Channel)
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE

: February 5, 2008

9. RADIATED SPURIOUS EMISSION

9.1 Applicable Standard:
Requirements: CFR 47, §2.1053

9.2 Test Equipment List and Details

Manufacturer Description Model Serial Number Cg:jsg;itin
Schwarzbeck Double Ridged Horn Antenna BBHA 9120D 296 05/02/2008
Schwarzheck Double Ridged Horn Antenna BBHA 9120D 147 03/30/2008
Schwarzbeck TRILOG Antenna VULB 9160 9160-3150 04/20/2008
Schwarzbeck TRILOG Antenna VULB 9160 3125 04/20/2008
HD Antenna Position Tower MA240 556 N/A
EMCO Turn Table 1050 114 N/A
HD GmbH Controller HD 100 13 N/A
HD GmbH SlideBar KMS 560 12 N/A
Rohde & Schwarz Spectrum Analyzer FSP30 839117/011 06/28/ 2008
MITEQ Pre-amplifier ﬁ‘o'\g F-60-0010  1800-35- | 1500937 01/24/2008
MITEQ Pre-amplifier ?O“S F-6D-0010 1800-35- | gq893 01/24/2008
Schwarzbeck SHF-EHF Horn Antenna BBHA9170 BBHA9170342 03/20/2008

9.3 Test Procedure

Radiated emission measurements were performed at an open Site.

The EUT was set at a distance of 3m from the receiving antenna. The EUT’s RF ports were terminated to 50ohm load.

The EUT was set to transmit at the low, mid and high channels of the transmitter frequency range at its maximum

power level. The EUT was rotated about 360°and the receiving antenna scanned from 1-4m in order to capture the

maximum emission.

A calibrated antenna source was positioned in place of the EUT and the previously recorded signal was duplicated.

The maximum EIRP of the emission was calculated by adding the forward power to the calibrated source plus its

appropriate gain value. These steps were carried out with the receiving antenna in both vertical and horizontal

polarization. Harmonic emissions up to the 10n or 40GHz, whichever was the lesser, were investigated.
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Report No.: HCT-R08-006

MODEL: SPI-2211022500 DATE : February 5, 2008

9.3.1 Radiated Spurious Emissions Test Setup

EUT,

f———————————3 METERS———————————f

SEARCH ANTENNA —— T

VARIASLE
SEARCH
HEIGHT (1 TO 4 m)

9.3.2 Environmental Conditions:

T
TOTEST RECENER/SPECTRUM
AMNALYZER

Temperature:

23°C

Relative Humidity:

59 %

9.4 Test Result

: PASS (There were no emissions detected above the noise floor which was at least 20 dB below the limit.)
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Report No.: HCT-R08-006 MODEL: SPI-2211022500 DATE : February 5, 2008

10. FREQUECNY STABILITY

10.1 Applicable Standard

Requirements: FCC § 2.1055 (a), Part27.54 following: The frequency stability shall be sufficient to
ensure that the fundamental emissions stay

10.2 Test Equipment List and Details

Manufacturer Description Model Serial Number Calibration
Due Date
Agilent PSA Spectrum Analyzer E4440A MY46186519 08.07.31
Agilent VSA Software VSA89600
10.3 Test Procedure
J0dB Sia
EUT II Atten II E444048

S9600 WSA S

Frequency Stability over Temperature variation:

The equipment under test was connected to an external AC-DC power supply and the RF output was connected to a
Spectrum Analyzer via feed-through attenuators. The EUT was placed inside the temperature chamber. RF output cable
exited the chamber through an opening made for the purpose.

After the temperature stabilized for approximately 30 minutes, the frequency output was recorded from the VSA89600
S/W via PSA Spectrum Analyzer.

Frequency stability over Voltage variation:

An external variable AC-DC power supply Source. The voltage was set to 85% and 115% of the nominal value.

The output frequency was recorded for each voltage.

10.3.1. Environmental conditions

Temperature: 25°C

Relative Humidity: 57 %

10.4. Test Result

. Pass
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Report No.: HCT-R08-006

MODEL: SPI-2211022500

DATE : February 5, 2008

10.4.1. Frequency Stability over Temperature and Voltage variation

Modulation: QPSK

Reference: - 48 Vdc at 20°c  Freq. = 2657,000,000 MHz

Temperature Measured Drift
(Celsius) Freq (MHz) (ppm)
50 2,657000,042 0.015807
40 2,657,000,048 0.018065
30 2,657,000,055 0.020700
20 Reference
10 2,657,000,057 0.021453
0 2,657,000,047 0.017689
-10 2,657,000,072 0.027098
-20 2,657,000,065 0.024464

Reference: - 48 VVdc at 20°c  Freq. = 2657,000,000 MHz

Voltage(dc) Measured Drift

+/-15% Ref Freq (MHz) (ppm)
40.8 2,657,000,068 0.025593
55.2 2,657,000,063 0.023711

(Output Port0 Middle CH)

Reference: - 48 VVdc at 20°c  Freq. = 2657,000,000 MHz

Temperature Measured Drift
(Celsius) Freq (MHz) (ppm)
50 2,657,000,073 0.027475
40 2,657,000,056 0.021076
30 2,657,000,064 0.024087
20 Reference
10 2,657,000,048 0.018065
0 2,657,000,067 0.025216
-10 2,657,000,072 0.027098
-20 2,657,000,051 0.019195

Reference: - 48 Vdc at 20°c  Freq. = 2657,000,000 MHz

Voltage(dc) Measured Drift

+/-15% Ref Freq (MHz) (ppm)
40.8 2,657,000,047 0.017689
55.2 2,657,000,051 0.019195

(Output Portl Middle CH)
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MODEL: SPI-2211022500

DATE : February 5, 2008

Modulation: 16QAM

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Temperature Measured Drift
(Celsius) Freq (MHz) (ppm)
50 2,657,000,053 0.019947
40 2,657,000,059 0.022205
30 2,657,000,047 0.017689
20 Reference
10 2,657,000,069 0.025969
0 2,657,000,073 0.027475
-10 2,657,000,069 0.025969
-20 2,657,000,054 0.020324

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Voltage(dc) Measured Drift

+/-15% Ref Freq (MHz) (ppm)
40.8 2,657,000,043 0.016184
55.2 2,657,000,052 0.019571

(Output Port0 Middle CH)

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Temperature Measured Drift
(Celsius) Freq (MHz) (ppm)
50 2,657,000,047 0.017689
40 2,657,000,049 0.018442
30 2,657,000,054 0.020324
20 Reference
10 2,657,000,069 0.025969
0 2,657,000,045 0.016936
-10 2,657,000,053 0.019947
-20 2,657,000,078 0.029356

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Voltage(dc) Measured Drift

+/-15% Ref Freq (MHz) (ppm)
40.8 2,657,000,042 0.015807
55.2 2,657,000,056 0.021076

(Output Portl Middle CH)
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Modulation: 64QAM

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Temperature Measured Drift
(Celsius) Freq (MHz) (ppm)
50 2,657,000,049 0.018442
40 2,657,000,041 0.015431
30 2,657,000,057 0.021453
20 Reference
10 2,657,000,059 0.022205
0 2,657,000,063 0.023711
-10 2,657,000,075 0.028227
-20 2,657,000,057 0.021453

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Voltage(dc) Measured Drift

+/-15% Ref Freq (MHz) (ppm)
40.8 2,657,000,073 0.027475
55.2 2,657,000,054 0.020324

(Output Port0 Middle CH)

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Temperature Measured Drift
(Celsius) Freq (MHz) (ppm)
50 2,657,000,043 0.016184
40 2,657,000,052 0.019571
30 2,657,000,056 0.021076
20 Reference
10 2,657,000,067 0.025216
0 2,657,000,064 0.024087
-10 2,657,000,072 0.027098
-20 2,657,000,079 0.029733

Reference: - 48 VVdc at 20°c Freq. = 2657,000,000 MHz

Voltage(dc) Measured Drift

+/-15% Ref Freq (MHz) (ppm)
40.8 2,657,000,054 0.020324
55.2 2,657,000,073 0.027475

(Output Portl Middle CH)
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