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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Section 1. Summary of Test Results

Manufacturer: Nokia Siemens Networks

Model No.: FXFA

Serial No.: L9111201162

General: All measurements are 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.

D New Submission @ Production Unit

& Class Il Permissive Change D Pre-Production Unit

THIS TEST 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”.

Nviag

NVLAP Lab Code 1004260

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

This report must not be used to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal
Government. Nemko USA, Inc. is a NVLAP accredited laboratory.

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. Nemko USA, Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report. This report applies only to the items tested.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Summary Of Test Data
NAME OF TEST PART 24 SPEC. RESULT
PARA.
NO.
RF Power Output 24.232 1640 W Complies
Occupied Bandwidth 24.238 6.5.1 Complies
Spurious Emissions at 24.238(a) | -13dBm | Complies
Antenna Terminals
Field Strength of Spurious -13 dBm
Emissions 24.238(2) E.l.LR.P. NT
Frequency Stability 24.235 +/-1% NT

Footnotes:

NT: Not tested. These measurements were made prior and were found to comply.
Please reference Nemko USA test report 1026738RUSL1.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Section 2. General Equipment Specification
Supply Voltage Input: -48 Vdc nominal
Frequency Band: 1930 to 1990 MHz

. . _ LTE
Type of Modulation and Designator: 5MOE9W 10MOE9W 15MOF9W
Maximum No. of Carriers: 6
Output Impedance: 50 ohms

: 60 w

RF Output (Rated): +478  dBm
Band Selection: Software Duplexer Fullband

System Description

The FXFA is a 1900 MHz multistandard multicarrier radio module that consists of three
individual transceivers designed to support GSM/EDGE, WCDMA and LTE in dedicated
or concurrent mode. Each module supports up to six GSM/EDGE carriers in
GSM/EDGE dedicated mode, up to four WCDMA carriers in WCDMA dedicated mode
and up to four 5 MHz LTE carriers in LTE dedicated mode with one radio branch. In
concurrent mode, a combination of all three radio technologies is supported with a
single radio branch. Each module is capable to serve three radio branches with
multiradio multicarrier radios of up to 60 Watts output power per branch. The LTE
modulation was the only function tested under this effort.

The transmitter test setup for LTE dedicated mode provided QPSK, 16 QAM and 64
QAM modulation types for single carrier operation only.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Section 3. RF Power Output

NAME OF TEST: RF Power Output PARA. NO.: 2.1046
TESTED BY: David Light DATE: 23 August 2011
Test Results: Complies.

Measurement Data: Refer to table on next page.

Equipment Used:  1767-1082-1054-1064-1065

Measurement Uncertainty: +/-1.7 dB

Temperature: 22 °C

Relative Humidity: 35 %
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — RF Power Output
Mogrulation Bgz:cvri]gtlh Frequency | Measured Output Power Devnarlgfer:j from
ype (MH2) (MHz) (dBm) (W) (dB)
QPSK 5 1932.5 48.3 67.6 05
QPSK 5 1960.0 47.6 57.5 02
QPSK 5 1987.4 47.7 58.9 01
16 QAM 5 1932.5 48.0 63.1 0.2
16 QAM 5 1960.0 47.5 56.2 03
16 QAM 5 1987.4 47.8 60.0 0
64QAM 5 1932.5 47.9 61.7 0.1
64QAM 5 1960.0 47.8 60.0 0
64QAM 5 1987.4 47.7 58.9 01
QPSK 10 1935.0 47.8 60.0 0
QPSK 10 1960.0 48.2 66.1 0.4
QPSK 10 1984.9 48.4 69.2 0.6
16 QAM 10 1935.0 48.0 63.1 0.2
16 QAM 10 1960.0 48.1 64.6 0.3
16 QAM 10 1984.9 48.5 70.8 0.7
64QAM 10 1935.0 48.3 67.6 05
64QAM 10 1960.0 48.2 66.1 0.4
64QAM 10 1984.9 48.4 69.2 0.6
QPSK 15 1937.5 48.2 66.1 0.4
QPSK 15 1960.0 48.0 63.1 0.2
QPSK 15 1982.4 48.2 66.1 0.4
16 QAM 15 1937.5 48.3 67.6 0.5
16 QAM 15 1960.0 47.9 61.7 0.1
16 QAM 15 1982.4 48.2 66.1 0.4
64QAM 15 1937.5 48.3 67.6 05
64QAM 15 1960.0 48.0 63.1 0.2
64QAM 15 1982.4 48.2 66.1 0.4
QPSK 20 1940.0 48.2 66.1 0.4
QPSK 20 1960.0 47.9 61.7 0.1
QPSK 20 1979.9 48.1 64.6 0.3
16 QAM 20 1940.0 48.1 64.6 0.3
16 QAM 20 1960.0 47.8 60.0 0
16 QAM 20 1979.9 48.0 63.1 0.2
64QAM 20 1940.0 48.2 66.1 0.4
64QAM 20 1960.0 47.9 61.7 0.1
64QAM 20 1979.9 48.1 64.6 0.3

Supply voltage was varied +/- 15%. No fluctuation in output power resulted.

Page 7 of 59



Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Section 4. Occupied Bandwidth

NAME OF TEST: Occupied Bandwidth PARA. NO.: 2.1049
TESTED BY: David Light DATE: 23 August 2011
Test Results: Complies.

Test Data: See attached plot(s).

Equipment Used: 1767-1054-1082-1065-1064

Measurement Uncertainty: +/-1.6 dB

Temperature: 22 °C

Relative Humidity: 35 %
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — Occupied Bandwidth
5 MHz Channel
QPSK
Center Channel
20 dB BW
Delta 1 [T1] RBW 50 kHz RF Att 10 dB
<§?>Ref Lvl 1.64 dB VBKW 50 kHz
50 dBm 4.68937876 MHz SWT 10 ms Unit dBm
50
53.2 OB Offsg¢t Y1lIT1] 9.21 dBm A
1.95764p29 GHz
40 2T [TTT] T[54 dB
4.68937B76 MHz
30 [A A paab. s Mmt\)‘f Al n_"h\il.Lv.Amv Nl\

20 j
10

|

= [ Al N

40

-50

Center 1.96 GHz

Date: 23.AUG.2011 14:01:51

1 MHz/

Span 10 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
5 MHz Channe
Center Channel

16 QAM
20 dB BW
Delta 1 [T1] RBW 50 kHz  RF Att 10 dB
<§?>Ref Lvl 0.12 dB VB 50 KkHz
50 dBm 4.66933868 MHz SWT 10 ms Unit dBm
50
093.2 B Offs¢t Y1lIT1] 11.29 dBm A
1.95766633 GHz
40 2T [TTT] 0. T2 B

4.66933B68 MHz
MU Al M WAy 4

30 /“%/ Ulww*kny\\wJ Y e \\

TZ | |

i | |

-30
TR LY AR g
-40
-20
Center 1.96 GHz 1 MHz/ Span 10 MHz
Date: 23.AUG.2011 14:05:31
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — Occupied Bandwidth
5 MHz Channel
64 QAM
Center Channel
20 dB BW
Delta 1 [T1] RBW 50 kHz RF Att 10 dB
<§?>Ref Lvl 2.43 dB VBKW 50 kHz
50 dBm 4.68937876 MHz SWT 10 ms Unit dBm
> 53.2 OB Offsg¢t Y1lIT1] 8l.01 dBm A
1.95764p29 GHz
40 2T [TTT] o[ 23 dB
4.68937B76 MHz
‘Auwun"ﬁ\“ nl\wnuhmka&l;\m\h“.’a Al

30 /m
20

|
]

40

-50

Center 1.96 GHz

Date: 23.AUG.2011 14:07:41

1 MHz/

Span 10 MHz
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
10 MHz Channel

QPSK
Center Channel
20 dB BW
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.73 dB VBW 100 kHz
50 dBm 9.29853719 MHz SWT 5 ms Unit dBm
50
53.2 B Offsé¢t vilrT1g 11.28 dBm =
1.85537074 GHz
40 2T [TTT] [ 73 dB
9.29859719 MHz
30 Mlqw&“»AAMmymwajNyMrALﬁpMUﬂuq\
20 &
10 K
0
-10 ‘
-20 F{ K
30 |
Y O LSSV INVIWY
_40
50

Date:

Center 1.96 GHz

23.AUG.2011

14:47:28

2 MHz/

Span 20 MHz
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
10 MHz Channel
Center Channel

16 QAM
20 dB BW
Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 1.91 dB VBW 100 kHz
50 dBm 9.298597139 MHz SWT 5 ms Unit dBm
50
53.2 B Offs¢t vilrT1g 8l.85 dBm =
1.95537074 GHz
40 2T [TTT] I[.9T a8
9.29859[719 MHz
30 Aln ) " y Aol V\A“\.Anr\‘}“\‘u LY
/ W v \v\lv"’ ) r\w Yy v
20
10
0
-10
-20 ’/
-30
AN
P A A Aoy
-40
-50

Date:

Center 1.96 GHz

23.AUG.2011

14:.48:28

2 MHz/

Span 20 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
10 MHz Channel

64 QAM
Center Channel
20 dB BW
RBW 100 kHz RF Att 10 dB
@Ref Lvl VBW 100 kHz
50 dBm SWT 5 ms Unit dBm

50

53.2 OB Offse¢

—

40

APAAAM b Mg A A A oty A

30 /v
20

P !

ANy ] A (4
-40
-50
Center 1.86 GHz 2 MHz, Span 20 MHz
Date: 23.AUG.2011 14:50:48
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
15 MHz Channel
QPSK
Center Channel
20 dB BW
Delta 1 [T1] RBW 200 kHz  RF Att 10 dB
<§?>Ref Lvl 0.29 dB VBW 200 kHz
50 dBm 14.00801603 MHz SWT 5 ms Unit dBm
50
53.2 pB Offset MEIaEE 14.65 dBm| o
1.95299699 GHz
40 2T [TTT] 0. 29 a8
1J4.00801603 MHz
. NWWMUMWWJ\
_30 'l~WMMf“$*V”J/ \\& h\ﬂh&,ﬂ%
-40
-50

Date:

Center 1.96 GHz

24 .AUG.2011 07:17:41

3 MHz/ Span 30 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
15 MHz Channel
Center Channel

16 QAM
20 dB BW
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
<§?>Ref Lvl -0.36 db VBW 200 kHz
50 dBm 13.84789579 MHz SWT 5 ms Unit dBm
a0
23.2 OB Offse¢t vilrT71] 15/.98 dBm A
1.85305p11 GHz
40 STTTT] .35 OB

. Fwwwwwwm
TZ | |

)/ \L‘b'thuu
v Y

ISR orVi i T e e

-40
-20
Center 1.96 GHz 3 MHz, Span 30 MHz
Date: 24 .AUG.2011 07:19:24
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — Occupied Bandwidth
15 MHz Channel
64 QAM
Center Channel
20 dB BW
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
<§?>Ref Lvl 2.19 db VBW 200 kHz
50 dBm 14.00801603 MHz SWT 5 ms Unit dBm
50
53.2 B Offs¢t vilrT71] 13.51 dBm A
1.95299699 GHz
40 2T [TTT] o 1T OB
) N“ . ] hquwmra\ |4.00801503 MHz
. | |
m i ¥
| | |
-10 / \
-20 / \\}k\/
*3DMV“NW‘ Al "-v”/ = “vk“v‘«\‘rvwww
-40
-50
Center 1.96 GHz 3 MHz, Span 30 MHz

Date:

24 .AUG.2011 07:20:10
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — Occupied Bandwidth
20 MHz Channel
QPSK
Center Channel
20 dB BW
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
<§?>Ref Lvl 1.60 dB VBW 200 kHz
50 dBm 18.67735471 MHz SWT 5 ms Unit dBm
> 53.2 pB Offset MEISER 11].52 dBm| e
1.95066[132 GHz
40 2T 50 OB
I8.67735471 MHz
0 A A AN AN AN AAA A
10 &
| |
~10 \
J/J M
’3DwmpVMWf”*””“”* i NN A A~
-40
-50
Center 1.96 GHz 4 MHz, Span 40 MHz

Date:

24 .AUG.2011

07:41:36
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
20 MHz Channel
Center Channel

16 QAM
20 dB BW
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl -0.16 dB VBW 200 kHz
50 dBm 18.67735471 MHz SWT 5 ms Unit dBm
50
53.2 pB Offset MEIRER 11].84 dBm| e
1.85066/132 GHz
40 2T O[5 oB
I8.67735471 MHz
- P AAVATY MWALE YAV VIR
10 / \
| / \
-10 H K
-20 —/ kﬂ
~-30 ‘W /|
-40
-50
Center 1.96 GHz 4 MHz, Span 40 MHz
Date: 24.AUG.2011 07:42:26
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Occupied Bandwidth
20 MHz Channel

64 QAM
Center Channel
20 dB BW
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
<§?>Ref Lvl -0.47 dB VBW 200 kHz
50 dBm 18.67735471 MHz SWT 5 ms Unit dBm
50
53.2 @B Offset vi[[T1] 11].59 dBm| e
1.95066|132 GHz
40 2T (TTT] O Z7 B

118.67735471 MHz

AP AN AL AR A A

I | |

-20 / \
-30 Db

AP AN WA momny]
-40
-50
Center 1.96 GHz 4 MHz, Span 40 MHz
Date: 24.AUG.2011 07:44:06
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Section 5. Spurious Emissions at Antenna Terminals

NAME OF TEST: Spurious Emissions @ Antenna PARA. NO.: 2.1051
Terminals

TESTED BY: David Light DATE: 23 August 2011
Test Results: Complies.

Test Data: Refer to plots below

Equipment Used: 1767-1082-1064-1065-1054-1054-1058

Measurement Uncertainty: +/-1.7 dB

Temperature: 22 °C

Relative Humidity: 35 %
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
5 MHz Channel

QPSK
Low Band Edge
RBW 50 kHz RF Att 10 dB
@Ref Lvl VBW 50 kHz
50 dBm SWT 10 ms Unit dBm

50

93.2 @B Offse¢

—

LIMIT CHEGK : PASSED A
40

Aamp A Ay N AN g A MR AN N

30 [ ! o Y J \
20

+

-20 /,
= 7w
~40
-20
Center 1.93 GHz 1 MHz/ Span 10 MHz
Date: 23.AUG.2011 13:42:58
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

5 MHz Channel
QPSK
Upper Band Edge

RBW 50 kHz RF Att 10 dB
Ref Lvl VBW 50 kHz
50 dBm SWT 10 ms Unit dBm
50
53.2 B Offs¢t
LIMIT CHEGK : PASSED A
40 [H=t=is B
30 o A b abaadin il ap .
‘u v" V'W ‘\l AL VAS IS | o) w
2D/ ‘
10 ‘
| \
-10 \
-20 k
0 vy
MWWMM
-40
-50
Center 1.98 GHz 1 MHz/ Span 10 MHz

Date:

23.AUG.2011

14:12:53
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
5 MHz Channel

16 QAM
Low Band Edge
RBW 50 kHz RF Att 10 dB
Ref Lvl VBW 50 kHz
50 dBm SWT 10 ms Unit dBm
50
53.2 {B Offsg¢t
LIMIT CHEGK : PASSED A
40
30 R N EET R PN M“"‘\n /\A‘\‘ AA}\L

(\'Nv Al VI V. Py o
20

——
-20 /d
-30
WWWWNVWM
-40
-20
Center 1.93 GHz 1 MHz/ Span 10 MHz
Date: 23.AUG.2011 13:56:41
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
5 MHz Channel

16 QAM
Upper Band Edge
RBW 50 kHz RF Att 10 dB
Ref Lvl VBMW 50 kHz
50 dBm SWT 10 ms Unit dBm
50
53.2 {B Offs¢t
LIMIT CHEGK : PASSED A
40 Wi=Y=tn M/

30 | Ak ' f‘A.\MwA“_A UMWJ\VI I/I"V\AI"\’M“M‘_ A\‘m‘\'\
20 /

|

-30 \
~40
-20
Center 1.98 GHz 1 MHz/ Span 10 MHz
Date: 23.AUG.2011 14:15:28

Page 25 of 59



Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — Spurious Emissions
5 MHz Channel
64 QAM
Low Band Edge
Marker 1 [T1] RBW 50 kHz RF Att 10 dB
@Ref Lvl 30.45 dBm VBW 50 kHz
50 dBm 1.93052605 GHz SWT 10 ms Unit dBm
50
53.2 B Offs¢t v
LIKIT CHE phssep L |TTH 30145 A5 s
1.93052B05 GHz
40
1
30 ‘!\VA&MV.U nvA_'mv\&V,.' J‘INV‘M\{A JYIVIN Y PN I\vvaA\"
D \
-10 “
—_—
-20 /J
-30
et A A AN gt A
-40
-50
Center 1.93 GHz 1 MHz/ Span 10 MHz
Date: 23.AU6.2011 13:59:21
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

5 MHz Channel
64 QAM
Upper Band Edge

RBW 50 kHz RF Att 10 dB
Ref Lvl VBW 50 kHz
50 dBm SWT 10 ms Unit dBm
a0
53.2 B Offs¢t
LIMIT CHEGK : PAHSSED A
40 UBEA_1
30— LA N o A AL A A AN AL D A My
/ rov VIR U - =~ "'V\
20 \
10 k
| \
-10 \
-20 \
-30 \\WA
-40
-50

Date:

Center 1.99 GHz

23.AUG.2011

14:19:12

1 MHz/

Span 10 MHz
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Test Data — Spurious Emissions
10 MHz Channel
QPSK
Low Band Edge
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl 30.85 dBm VBN 100 kHz
50 dBm 1.93654308 GHz SWT 5 ms Unit dBm
50
53.2 B Offsé¢t v
LIPIT CHEQK : PRASSED rjtrl 30185 dbm A
1.93654309 GHz
40
1
30 PYI Poe PR Y YL TANT W T2 ) T AT O TN LY
(vw | \WV"VY v A\ v T v
20
LBE 13
-20
-30 /\|
-40
-50
Center 1.93 GHz 2 MHz, Span 20 MHz
Date: 23.AUG.2011 14:37:57
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
10 MHz Channel

QPSK
Upper Band Edge
RBW 100 kHz RF Att 10 dB
Ref Lvl VB 100 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 OB Offs¢t
LIPIT CHEGK : P&ASSED A
40 UREO-13

Aa AN e b g A A AN At A)

30 /
20

|
L

WWWWM\A&W\
-40
-50
Center 1.99 GHz 2 MHz, Span 20 MHz
Date: 23.AUG.2011 14:53:56
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
10 MHz Channel

16 QAM
Low Band Edge
RBW 100 kHz RF Att 10 dB
Ref Lvl VBW 100 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 OB Offs¢t
LIPIT CHEGRK : PHASSED A
40
30 whah ‘\ N A I‘“A”n}\ 0 M, P\‘W
/’V\J“V W ALV v.,w MV 4 "4 \
20 / \
10 / \
0
-10 \Y
LBE 13
-20
= WF\/"
MMVWMWWWW
-40
-50
Center 1.93 GHz 2 MHz, Span 20 MHz
Date: 23.AUG.2011 14:42:30

Page 30 of 59



Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
10 MHz Channel

16 QAM
Upper Band Edge
RBW 100 kHz RF Att 10 dB
Ref Lvl VB 100 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 OB Offs¢t
LIPIT CHEGK : P&ASSED A
40 UREO-13

30 V.Y Y .AMA{HAMJV\MJ VL'\UNL Al /\J-.hﬂ“

T
il |
| |

|

-30 \“

ARV
MhM“UAﬁVAWMMfdMWMﬁMVMr%HfM¢M
-40
-50
Center 1.99 GHz 2 MHz, Span 20 MHz
Date: 23.AUG.2011 14:57:05

Page 31 of 59



Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
10 MHz Channel

64 QAM
Low Band Edge
RBW 100 kHz RF Att 10 dB
Ref Lvl VBIW 100 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 B Offsé¢t
LIPIT CHEQK : PRASSED A
40
30 MMN\}MJ\I‘“\ \AJ\MMNV/\)\}\ AMMMT
20 I/ \
10 / \
| / \
-10
LBE 13
-20
-30
-40
-50

Date:

Center 1.93 GHz

23.AUG.2011 14:43:00

2 MHz/

Span 20 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
10 MHz Channel

64 QAM
Upper Band Edge
RBW 100 kHz RF Att 10 dB
Ref Lvl VB 100 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 OB Offs¢t
LIPIT CHEGK : P&ASSED A
40 UREO-13

g8 IAWITIL SNPRalu U PP B TN WO YTV

20

|

!

-40
-50
Center 1.99 GHz 2 MHz, Span 20 MHz
Date: 23.AUG.2011 14:58:02
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
15 MHz Channel

QPSK
Low Band Edge
RBW 200 kHz RF Att 10 dB
@Ref Lvl VBW 200 kHz
50 dBm SWT 3 ms Unit dBm

50

293.2 @B Offse¢

—

LIMIT CHEGK : PASSED A
40

JARA M e b

I | |

+

-20

I VIO UV (W ras v o

40

-50

Center 1.93 GHz 3 MHz/ Span 30 MHz

Date: 24 .AUG.2011 07:12:31
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

15 MHz Channel
QPSK
Upper Band Edge

50

40

RBW 200 kHz RF Att 10 dB
Ref Lvl VBW 200 kHz
50 dBm SWT 5 ms Unit dBm
53.2 {B Offs¢t
LIMIT CHEGK : PASSED A
LIREM_ 1
WWMWMNM

30

20

|

-20

-30

40

-50

Date:

Center 1.99 GHz

24 .AUG.2011

07:22:56

3 MHz/,

Span 30 MHz

Page 35 of 59



Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
15 MHz Channel

16 QAM
Low Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VBW 200 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 {B Offs¢t
LIMIT CHEGK : PASSED A
40

I | |

+

-20

-0 LN A AR A R AR AN

40

-50

Center 1.93 GHz 3 MHz/ Span 30 MHz

Date: 24 .AUG.2011 07:13:06
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
15 MHz Channel

16 QAM
Upper Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VBW 200 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 gB Offs¢t
LIMIT CHEGK : PASSED A
40 LIREM_ 1

| e T P AN

il |

-20
-30 \‘\M L
ARV VY INVEVETS S STy Iy YV Y.V
~40
-50
Center 1.98 GHz 3 MHz, Span 30 MHz
Date: 24 .AUG.2011 07:23:18
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
15 MHz Channel

64 QAM
Low Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VBW 200 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 {B Offs¢t
LIMIT CHEGK : PASSED A
40
AmmhyuNMUVNMVhwwWMNVLMMAJVAVMJW
30

: | |

+

-20

-30 " | J

40

-50

Center 1.93 GHz 3 MHz/ Span 30 MHz

Date: 24 .AUG.2011 07:16:31
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

15 MHz Channel
64 QAM
Upper Band Edge

50

40

RBW 200 kHz RF Att 10 dB
Ref Lvl VBW 200 kHz
50 dBm SWT 5 ms Unit dBm
53.2 B Offs¢t
LIMIT CHEQK : PASSED A
LIBEM_ 1
»/mkﬂqupwvwﬂwmmpuvANuwMMhﬂAmN\

30

20

|

-20

-30

40

-50

Date:

Center 1.99 GHz

24 .AUG.2011

07:26:13

3 MHz/,

Span 30 MHz
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

20 MHz Channel

QPSK
Low Band Edge
RBW 200 kHz RF Att 10 dB

Ref Lvl VBW 200 kHz

50 dBm SWT 5 ms Unit dBm
50

093.2 B Offs¢t
LINIT CHEQK : PHSSED A
40
- /wmdAwmmmMJ¢wquMuw¢mhw~A«~hkrﬂww
20 /
10 /
0
l

-10

—_—
-20
-30 WA

[RSYRYS W S VYT YPY VO W NN S
-40
-50

Date:

Center 1.93 GHz

24.AUG.2011 07:34:36

3 MHz/

Span 30 MHz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
20 MHz Channel

QPSK
Upper Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VB 200 kHz
50 dBm SWT 5 ms Unit dBm
50
093.2 B Offs¢t
LINIT CHEGK : PHSSED A
40 REM- 1

- b aNGIAIA PN A I NN AN A

il |

-20

-30 A\AM

-40

-50

Center 1.99 GHz 4 MHz, Span 40 MHz
Date: 24.AUG.2011 07:45:48
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
20 MHz Channel

16 QAM
Low Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VB 200 kHz
50 dBm SWT 5 ms Unit dBm
50
53.2 B Offs¢t
LIPIT CHEGK : PASSED A
40
- N A At A ANM Ay

: | |

i+

-20

-30 A AM

A AN AU ATARATTRT
-40
-50
Center 1.93 GHz 4 MHz, Span 40 MHz
Date: 24 .AUG.2011 07:38:20
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
20 MHz Channel

16 QAM
Upper Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VB 200 kHz
50 dBm SWT 5 ms Unit dBm
50
093.2 B Offs¢t
LINIT CHEGK : PHSSED A
40 REM- 1

oAU AR AN A NN AN,

i [ |

-20

-0 MM L P VT Y T vy Ve e v vy
-40
-50
Center 1.99 GHz 4 MHz, Span 40 MHz
Date: 24 .AUG.2011 07:47:57
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
20 MHz Channel

64 QAM
Low Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VB 200 kHz
50 dBm SWT 5 ms Unit dBm
a0
093.2 B Offs¢t
LINIT CHEQK : PHSSED A
40
- NI AT A AN ALy
20 / \‘
10 / \
| \
-10
LBE
-20
30 A
lﬂﬂwwhufMMJ&)WWWW~kﬂ¢A¢MMMJ¢$WMWMAFN
—40
-50
Center 1.93 GHz 4 MHz, Span 40 MHz

Date:

24 .AUG.2011

07:38:43
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions
20 MHz Channel

64 QAM
Upper Band Edge
RBW 200 kHz RF Att 10 dB
Ref Lvl VB 200 kHz
50 dBm SWT 5 ms Unit dBm
50
093.2 B Offs¢t
LINIT CHEGK : PHSSED A
40 REM- 1

ol A AN AR

il |

-20

-30 &V\h I

-40

-50

Center 1.99 GHz 4 MHz, Span 40 MHz

Date: 24.AUG.2011 07:48:189
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

QPSK
Spurs
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -20.42 dBm VB 1 MHz
43.2 dBm 15.51775551 GHz SWT 200 ms Unit dBm
43.2
aol—083.2 OB Offse¢t v lriTe, ool 40 B A

30

15.51775p51 GHz

20

D1 -13 dBm

1
-20 ¥
a0kl
e
~40
-30
-56.8
Start 30 MHz 1.9897 GHz/ Stop 20 GHz
Date: 23.AUG.2011 14:03:36

Carrier notched.
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

16 QAM
Spurs
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl -20.42 dBm VB 1 MHz
43.2 dBm 14.11705411 GHz SWT 200 ms Unit dBm
43.2
aol—083.2 OB Offse¢t v lriTe, ool 40 B A

30

114.11705411 GHz

20

D1 -13 dBm

-20 »
MMWMMWWW WVWW
e
-40
-30
-56.8
Start 30 MHz 1.9897 GHz/ Stop 20 GHz
Date: 23.AUG.2011 14:04:10

Carrier notched.
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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Test Data — Spurious Emissions

64 QAM
Spurs
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl -21.10 dBm VBW 1 MHz
43.2 dBm 14.63731463 GHz SWT 200 ms Unit dBm
43.2
sof—23.2 ¢B Offset AZRESER! ——]

30

114.63731463 GHz

20

D1 -13 dBm

-20

mwmmwm

-40
-30
-56.8
Start 30 MHz 1.9897 GHz/ Stop 20 GHz
Date: 23.AUG.2011 14:08:36

Carrier notched.
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Nemko USA, Inc.

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
Section 6. Test Equipment List
Asset Tag Description Manufacturer | Model Serial # Last Cal Next Cal
1054 Directional Narda 3020A 34366 N/R
Coupler, Dual
1064 Attenuator Narda 776B-20 N/R
1065 Attenuator Narda 776B-10 N/R
1082 Cable, 2m Astrolab 32027-2- N/R
29094-72TC
1763 Antenna, Schaffner CBL6111D 22926 11-Feb-2011 11-Feb-2012
Bilog
1767 Receiver, Rohde & ESIB26 837491/0002 | 01-Dec-2010 01-Dec-2011
Schwartz
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

ANNEX A - TEST DETAILS
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
[ NAME OF TEST: RF Power Output PARA. NO.: 2.1046 |
Minimum Standard: Para. N0.24.232. Base stations with an emission bandwidth

of 1 MHz or less are limited to 1640 watts equivalent
isotropically radiated power (EIRP) with an antenna height up
to 300 meters HAAT.

Base stations with an emission bandwidth greater than 1
MHz are limited to 1640 watts/MHz equivalent isotropically
radiated power (EIRP) with an antenna height up to 300
meters HAAT.

Method Of Measurement:
Detachable Antenna:

The peak power at antenna terminals is measured using an in-line peak power meter or
a spectrum analyzer.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
[ 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.

Method Of Measurement:

CDMA Per ANSI/J-STD-014

Spectrum analyzer settings:
RBW: 30 kHz
VBW: > RBW
Span: 5 MHz
Sweep: Auto

GSM Per ANSI/J-STD-010

RBW: 3 kHz

VBW: > RBW
Span: 2 MHz
Sweep: Auto

NADC Per [S-136

RBW: 1 kHz

VBW: > RBW
Span: 1 MHz
Sweep: Auto
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
NAME OF TEST: Spurious Emission at Antenna PARA. NO.: 2.1051
Terminals

Minimum Standard: Para. No.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.

Method Of Measurement:

Spectrum analyzer settings:

CDMA Per ANSI/J-STD-014 GSM Per ANSI/J-STD-010

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

VBW: > RBW VBW: > RBW
Sweep: Auto Sweep: Auto
Video Avg: 6 Sweeps Video Avg: Disabled

NADC Per 1S-136

RBW: 1 MHz (> 1 MHz from Band Edge)
RBW: 1 kHz (< 1 MHz from Band Edge)
VBW: > 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.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

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

Minimum Standard: Para. No.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.
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Nemko USA, Inc. CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1
| 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.

Method Of Measurement:

Frequency Stability 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% S.T.V. and 115% S.T.V.

Frequency Stability 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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Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

ANNEX B - TEST DIAGRAMS

Page 56 of 59



Nemko USA, Inc. CFR 47, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
EQUIPMENT: FXFA PROJECT NO.: 10213334RUS1

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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Nemko USA, Inc.

EQUIPMENT: FXFA

CFR 47, PART 24, SUBPART E
BROADBAND PCS BASE STATIONS

PROJECT NO.:

10213334RUS1

Para. No. 2.991 Spurious Emissions at Antenna Terminals

EUT

Attenuator

Spectrum
Analyzer

Para. No. 2.993 - Field Strength of Spurious Radiation

0.8 METER

3 METERS

E.U.T.

SEARCH ANTENNA

NON-CONDUCTING
<<—— TURN-TABLE

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

%

TO TEST RECEIVER/SPECTRUM

ANALYZER
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EQUIPMENT: FXFA

CFR 47

, PART 24, SUBPART E

BROADBAND PCS BASE STATIONS
PROJECT NO.: 10213334RUS1

Para. No. 2.995 - Frequency Stability

Climate Chamber

E.U.T.

Attenuator

Frequency
Counter / Test Set
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