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1 Introduction and Conclusion

The tests indicated in section 2 were performed on the product constructed as described in section 3. The
remaining test sections are the verbatim text from the actual data sheets used during the investigation.
These test sections include the test name, the specified test method, a list of the actual test equipment
used, documentation photos, results and raw data. No additions, deviations, or exclusions have been
made from the standard(s) unless specifically noted.

Based on the results of our investigation, we have concluded the product tested complied with the
requirements of the standard(s) indicated. The results obtained in this test report pertain only to the item(s)
tested.

The INTERTEK-Lexington is located at 731 Enterprise Drive, Lexington Kentucky, 40510. The radiated
emission test site is a 10-meter semi-anechoic chamber. The chamber meets the characteristics of
CISPR 16-1 and ANSI C63.4. For measurements, a remotely controlled flush-mount metal-top turntable is
used to rotate the EUT a full 360 degrees. A remote controlled non-conductive antenna mast is used to
scan the antenna height from one to four meters. The test site is listed with the FCC under registration
number 485103. The test site is listed with Industry Canada under site number IC 2042M-1.
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2 Test Summary

Issued: 11/28/2016

§4.6

Page Test full name FCC Reference IC Reference Result
7 Automatic Gain Control (AGC) KDB 935210 D05 i Pass
Threshold 8§3.2,4.2
o §2.1049
Out-of-band Rejection, Passband RSS-13184.2
8 Gain and Bandwidth KDB935210D05 | pss.131561 | Fass
§8§3.3,4.3
Input-versus-output signal § 90.219(e)(4)
10 comparison (Non-Linearity) KDB 935210 D05 RSS-131§86.3 Pass
P y §§3.4,4.4
§2.1046
14 Mean Output Power and Booster §90.219(e)(2) i Pass
Gain (FCC) KDB 935210 D05
88 3.5,45
RSS-13184.3.1
15 Mean Output Power (IC) - RSS-131 §6.2 Pass
RSS-Gen § 6.12
§24.133
17 Out-of-band Emissions §90.219(e)(3) i Pass
(Conducted) KDB 935210 D05
8§ 3.6.2,4.7.2
§2.1051
. L §90.219(e)(3) RSS-13184.4.1
21 Spurious Emissions (Conducted) KDB 935210 D05 RSS-131 § 6.4 Pass
8§ 3.6.3,4.7.3
i Frequency Stability of Band i i NAL
Translators
§2.1053
§24.133 RSS-1318§84.4.1
24 Spurious Emissions (Radiated) §90.219(e)(3) RSS-13186.4 Pass
KDB 935210 D05 | RSS-Gen §6.13
88 3.8,4.9
§90.219(e)(2)
28 Noise Figure Measurements KDB 935210 D05 - Pass

! Test is not applicable. The EUT is not a band translator.
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3 Description of EQuipment Under Test

Equipment Under Test

Manufacturer Westell Inc.

Model Number 51062-P9

Serial Number CLK63368

Receive Date 10/13/2016

Test Start Date 10/13/2016

Test End Date 11/23/2016

Device Received Condition Good

Test Sample Type Production

Frequency Band 929-930 MHz (B9B)
930-931 MHz (B2l)

Modulation Type 929-930 MHz: CW
930-931 MHz: 2-GFSK (45K3F1D)

Channel Frequencies 929-930 MHz: 929.0125 (low), 929.5 (mid), 929.9875
high
g38-9)31 MHz: 930.025 (low), 930.5 (mid), 930.975
(high)

Duty Cycle 100%

Transmission Control Front panel

Maximum Output Power 26.4 dBm

Antenna Gain 3 dBi

Maximum Permissible Antenna Gain ? 5.08 dBi

Operating Voltage 120Vac 60Hz

Description of Equipment Under Test

Signal booster for paging operations.

Operating modes of the EUT:

No. | Descriptions of EUT Exercising

1 | Booster amplifying downlink signal in paging band.

2 Calculated from maximum conducted output power and FCC § 1.1310 and RSS-102 exposure limits
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Issued: 11/28/2016

4  System setup including cable interconnection details, support equipment and
simplified block diagram

4.1 Radiated Testing Block Diagram

Signal Generator €¢————

AC Mains <¢———

51062-P9

—— Termination

4.2 Conducted Testing Block Diagram

. Spectrum
lv(I;uItl Signal > 51062-P9 > Attenuator Analyzer
enerator
| Power Meter
4.3 Cables
Cables
Connection
Description Length | Shieldin Ferrites
P 9 9 From To
Power Cable Im No No EUT AC Mains
Ethernet Cable 10m No No EUT Network
4.4 Path Loss
From To Path Loss (dB)
Signal Generator EUT Input 0.4
EUT Output Receiver 50.0
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5 Automatic Gain Control (AGC) Threshold

5.1 Test Procedure

KDB Publication No. 935210 D05 v01r01: 88 3.2, 4.2 Measuring AGC threshold level

5.2 Test Equipment Used

Issued: 11/28/2016

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Widegand Power 1137.9009.02 Rohde&Schwarz NRP-z81 9/22/2016 9/22/2017
ensor

5.3 Test Results

Signal Generator

Average Output

AGC Threshold

Signal Type Frequency (MHz) Level (dBm) Power (dBm) (dBm)

Cw 929.5 -36.7 26.4 -37.1

2-GFSK (45K3F1D) 931.5 -36.7 26.2 -37.1
EMC Report for Westell Inc. on the 51062-P9 Page 7 of 30
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6 Out-of-band Rejection, Passband Gain and Bandwidth

6.1 Test Limits

RSS-131 Issue 2 86.1: The passband gain shall not exceed the nominal gain by more than 1.0 dB. The
20 dB bandwidth shall not exceed the nominal bandwidth that is stated by the
manufacturer. Outside of the 20 dB bandwidth, the gain shall not exceed the gain
at the 20 dB point.

6.2 Test Procedure

RSS-131 Issue 2 §4.2, Passband Gain and Bandwidth

KDB Publication No. 935210 D05 v01r01: §8 3.3, 4.3 Out-of-band rejection

6.3 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Spectrum 1088.3494.35 Rohde&Schwarz FSEK30 9/20/2016 9/20/2017
Analyzer
6.4 Results

The device was found to be compliant. The measured passband gain did not exceed the declared gain by
more than 1.0 dB. The measured 20 dB bandwidth did not exceed the declared bandwidth. Outside of the
20 dB bandwidth, the measured gain did not exceed the gain at the 20 dB point.
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6.5 Test Data

Issued: 11/28/2016

Declared
Frequency Nominal Gain Measured Peak Measured 20dB
Frequency Band Range (MHz) (dB) Gain (dB) Bandwidth (MHz)
Downlink 929-931 65.0 63.0 12.02
® Marker 1 [T1 ndB] REW 200 kHz EF Att 0 dB
Ref Lvl ndb 20.00 dB VBW 500 kH=z
40 dBm BW 12.02404810 MH= EWT & ma Unit dBm
o 50 dB| Offset ¥Yil[T1 2q.14 d.Bun
949.579158532 MH=z|
B 1 ndl . 00 db |
/Ij BW 2.02404810 MHZ]
2¢ Y1l (71 01 B
945.01004004 MHz|
YT [T1] §.83 dBnf
10 T ] 537.03404514 ME
Center 930 MHz & MHEzZ/ Span &0 MH=z
Date: 10.NOV.2016 13:10:32
20dB Bandwidth
70
65
| ™
60 /'_—- A
g, / \
E -
= 55 ]
= 7
50 i / \
as / \
40 1 T T T 1 T T T T 1
425 930 435
Frequency (MHz)
Gain vs. Frequency
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7 Input-versus-output signal comparison (Non-Linearity)

7.1 Test Procedure

KDB Publication No. 935210 D05 v01r01: §8 3.4, 4.4 Input-versus-output signal comparison

7.2 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Spectrum 1088.3494.35 Rohde&Schwarz FSEK30 9/20/2016 9/20/2017
Analyzer
7.3 Test Data
Input Level Input Bandwidth Output
Signal (dBm) Frequency (MHz) (kHz) Bandwidth (kHz)
16KOF3E -37.4 929.5 16.032 16.032
16KOF3E -34.4 929.5 16.032 16.032
11K3F3E -37.4 929.5 10.120 10.120
11K3F3E -34.4 929.5 10.120 10.120
4KOOF1E -37.4 929.5 4.048 4.048
4KOOF1E -34.4 929.5 4.048 4.048
2-GFSK -37.4 930.5 44.890 44.890
(45K3F1D)
2-GFSK -34.4 930.5 45.291 45,291
(45K3F1D)
i o Moo am e .

EORELY MEZ

oy

£ 929.5 MEz

& kBz/

0 Bz Center 929.5 Mz

& kBz/
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Macker 1 [Ti) REW 300 Ez FF Att o g Macker 1 [Ti) REW 300 Ez FF ALt o g
Ref Lvl 46.€5% dem VEW 1 kEz Ref Lvl 1%.18 dBm VEW 1 kE=z

-20 dim 92%. 50000000 Mz SWT z.em Unit diitm Q0 dim 92%. 50000000 Mz SWT z.em Unit diftm

929 5 MHz 16KOF3E input (left) and output (rlght) IeveI above AGC threshold
® Macker 1 [T1) REW 190 Ez FF Att Macker 1 ([T1] REW 190 Ez FF Att 1=
0.0 <P OLise} v, [T1] | v, [T1
VIT IT1] ‘V'r i
(713 :-rud- !

il

_i_“. | mum WL e

Center 29, MEx 2.5 kBz/ Span 26 kEz Center 929.5 MEz 2.5 kBz/ Span 26 kEz
929 5 MHz 11K3F3E input (left) and output (rlght) Ievel below AGC threshold
@ Macker 1 [T1) REW 190 Ez FF Att Macker 1 ([T1] REW 190 Ez FF Att 1=
[ B OLL LA LA

20 L ISBE LT

2.5 klz/ Span 25 kEz Center 929.5 Mz Span 25 kBEz

2016 09:46:05 2016 09:48

929 5 MHz 11K3F3E input (left) and output (rlght) level above AGC threshold
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Macker 1 [Ti) REW 100 Ez FF Att o g Macker 1 [Ti)
Ref Lvl 19,41 dEm VEW Wh Hz Ref Lvl 23,03 dem

-10 dim 929, 50000000 Mz SWT Y s Unit diitm Q0 dim 929, 50000000 Mz SWT Y s Unit diftm

0.4 dp offsef L eSS

Hilz 5.0 Miz

T LI LT B WL WA A N

" 929.5 MHz 4K0OF3E input (left) and outpljt (rig-ht)--, level below AGC threshold
@T:ri . Mak kukI '.. :.?.';L-.“.! ':P: :::: \I:::: ;.;: I\F-J\'..k. Q :PI_ @_\r‘ . Mak kukI '.. :.?:':.'L-.cr.a ':P: ::::
) 1.4 B Offs vz 3 3 ! [ iE| OLE vz

& UL

wr 929.5 Mz 1 kBz/S Span 10 kEz Center 923.5 MEz 1 kBz/S Span 10 kEz

1929.5 MHz 4K00F3E input (left) and outp[jt (rlght) level above AGC threshold

=

wr 930.5 Mz 20 kHzf Span 200 kBEz Center 930.5 Mz

' 9305 MHz 2-GFSK input (left) and outg‘lﬁ (rigH\.{).;-Iévei'k:)'eIow AGC threshold
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Marh FEW 1 kEz FF Att o g Macker 1 [Ti) REW 1 kEz FF ALt o g
Ref Lvl VEW 1 kHz Ref Lvl 21.0% dem VEW 1 kHz
-20 dim i SWT 500 ms Unit diftm Q0 dim 330, 45B53719 MUz SWT 500 ms Unit diftm
0.4 &b Offse LA 80 dE| offzet LA

vIEW FEE vIEW

& 1 | | " |

oy LnllM s R s A-M
A/ e IDid L, "!
Cent

er 930.5 Miz 20 kfzs Span 200 kliz Center 930.5 Miz 20 kfzs Span 200 kliz

11.MOV. 2016 14:13:44 Dar

930.5 MHz 2-GFSK input (left) and outht (right), level above AGC threshold

WL 2016 14:16:15
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8 Mean Output Power and Booster Gain (FCC)

8.1 Test Procedure

Issued: 11/28/2016

KDB Publication No. 935210 D05 v01r01: §8 3.5, 4.5 Mean output power and amplifier booster/gain

8.2 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Wideband Power 1137.9009.02 Rohde&Schwarz NRP-Z81 9/22/2016 9/22/2017
Sensor
8.3 Test Data
Signal Average Measured
Frequency Generator Output Average Input Gain (dB)
Signal Type (MH2) Level (dBm) | Power (dBm) | Power (dBm)
Cw 929.5 -37.0 26.1 -37.4 63.5
Cw 929.5 -34.0 25.5 -34.4 59.9
2-GFSK 930.5 -37.0 26.0 -37.4 63.4
(45K3F1D)
2-GFSK 930.5 -34.0 25.3 -34.4 59.7
(45K3F1D)

EMC Report for Westell Inc. on the 51062-P9
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9 Mean Output Power (IC)

9.1 Test Procedure

RSS-131 Issue 6 § 4.3.1 Mean Output Power, Multi-channel Enhancer

9.2 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Wideband Power 1137.9009.02 Rohde&Schwarz NRP-Z81 9/22/2016 9/22/2017
Sensor
9.3 Results

The device was found to be compliant. Due to the AGC circuitry, the input level could not be raised high
enough such that the intermodulation product levels Po; and Po4 equaled -43 dBW. As such, the input
level was raised until the greatest value of Po3 and P4 was obtained, and the level of Py, was recorded at
that point.

9.4 Test Data

Frequency Range (MHz) Max Po3, Pos (dBm) Max Po1, Po, (dBm) Puyean (dBm)
929 - 930 -18.62 23.27 26.27
930 - 931 -19.11 23.09 26.09

50 dB| Offset vl

e s S S

IO LI G AW L

Center 92%.5 MHEz 200 kB=z/ Span 2 MHz

Date: 16.NOV.2016 09:56:10

929-930 MHz Mean Output Power
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Marker 1 [T1] REW & kHz REF Att 0 dB
Ref Lvl 23.09 dBm VEW 10 kHz
40 dBm 930.62625258]1 MH= EWT 200 ma Unit dBm
a
50 dB| Offset Yifir1) 2309 cEnf g
930. 62625251 MHz
B P TTI T9. 1T d5r]
930.12525050 MHz
2t valrr) -13.28 ciBrg
930.878759752 MHz
10|
1VIEW 1MA
0
10|
2 3
-
20|
30|
I IHAVEMMJ A"ll.uﬁﬂ‘ﬂ I I |
LW LY N Tl Ly

Center %30.5 MHEz 200 kBHz/

Date: 16.NOWV.2016 0%:57:31

930-931 MHz Mean Output Power

Span 2 MHz
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10 Out-of-band Emissions (conducted)
10.1 Test Procedure

KDB Publication No. 935210 D05 v01r01: 88 3.6.2, 4.7.2 Out-of-band/out-of-block emissions conducted
measurements

10.2 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Spectrum 1164.4391.07 Rohde&Schwarz FSP 9/20/2016 9/20/2017
Analyzer
10.3 Results

The device was found to be compliant. All intermodulation products were suitably attenuated below the
test tones.

10.4 Test Data
®_:p‘ . Macker 1 Tl II-..“ . :_‘:::: '-l ‘:._ FF ALt 0 dB ®_:p‘ . Macker 1 ' I.-n.‘ . :_‘:::: '-l ‘:._ FF ALt 0 dB

0 cim 450, 00000000 MHz = i = Unit dBm 0 dim 150, 00000000 MAz ST i = Unit dBm

B5 MEz 30 kHzs Span 300 kBEz Senter 929.85 MEz 30 kEazf Span 300 kBEz

930-931 MHzIow band edge emissions, single test signal-.,' mputlevel below (left) and above (right)
AGC threshold

EMC Report for Westell Inc. on the 51062-P9 Page 17 of 30
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Macker 1 [Ti) REW 800 Ez FF Att o g Macker 1 [Ti) REW 800 Ez FF Att o g
Ref Lvl : .58 dBEm VEW 2 kEz Ref Lvl :.07 diEm VEW 2 kEz

0 dim 231.00000000 Mz SWT b o= Unit diitm 0 ditm 231.00000000 Mz SWT b o= Unit

dim
80 dE| offzet LA FEES] q.95 dnn 80 dE| offzet LA FEES] q.07 dnn
731,00000000 MEZ 731,00000000 MEZ

Start 231 Hiz 30 kdzs Stop $31.3 Hbz Start 831

30 x#zs Stop $31.3 Hbz
2016 143532 WYL 2016 15:08:00

930:551 M'H-;ﬁigh band edge emissions, single telsm:[-:sign'éi\, input level below (left) and above (right)
AGC threshold

Mack RSW %00 Bz FF A 9 < Mack FEW %00 Bz FF A 9 <
Ref L¥l VEW E Ref T VEW kEz
0 cim B it Em 0 cim B t B
S0 oF| offzet LA -1, 45 an S0 oF| offzet v | —1d.e7 d
11 ] 11
CON000 HE CONIOD ME
9 9

1mm 1ave 1mm

Start $29.7 MUz 30 kHzs Stop 930 HEz Start 229.7 MEz 30 kEazf 930 HEz

15.MOV,. 2016 153

930:551 MHzIow band edge emissions, two adjacgr;i test signals: i=hput level below (left) and above
(right) AGC threshold

Marker 1 [T1) FEW 800 Bz FF Atk 9 < Marker 1 [T1) FEW 800 Bz FF Atk 9 <
Ref L¥l 11.84 dEm VEW 2 kEz Ref L¥l dBm VEW 2 kEz
0 cim 131, 06000000 MEZ B & 2 Unit ditm 0 cim 151, 00000000 MAz EnY & 2 Unit ditm
S0 oF| offzet LIAFESS] 1], 84 ama S0 oF| offzet LIAFESS] 1. 1
100000000 HED) 3100000000 MED
30
1 1mn 1mn

wr 931.15 MEz 30 kHzs Span 300 kBEz Center 931.15 ME=x 30 kHzs Span 300 kBEz

15.MOV,. 2016 153 15,M0V, 2016 15

956—931 MHz high=6and edge emissions, two ad]‘é}:ent test sigﬁél.s, input level below (left) and
above (right) AGC threshold
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Channel Spacing Peak Intermodulation

Frequency Range (MHz) (kHz) Input Level (dBm) Product (dBm)
929 — 930 25 -37.5 -19.99
929 - 930 25 -34.5 -22.54
929 — 930 125 -37.5 -22.83
929 — 930 125 -34.5 -24.05
929 - 930 6.25 -37.5 -22.46
929 - 930 6.25 -34.5 -25.92

Oum " amm T i T L Cuwm T Swe moue 77O

JE| olfzut LA j .ﬁd_f - ! JE| olfzut LA : .L-d_f -

Elll IJL\II"‘ L kIIILLLlI_LLUI

kHz/ Span 100 kE

L lllll hlﬂ IIJIIIIIH Iﬂlﬂ _ILU““[ I

10 kHzs Span 100 kEz

929|:‘9-é0MH£ Outofband Emissions with 25kHz cﬁéhnel é,"péé}ng:wlgvel below AGC (left) and above

AGC (right)
Marh ] FEW E FF A 9 < Marh ] FEW E FF A =
@ ... L @ ... Lo
1Eim wHz w1 dbm 1Eim wHz w1 B
JE| Olizwt v 171 - ) JE| Olizwt v 171 -
1 Mz 1 MEz
L L
d d
vz 1mm vz 1mm
1) 1)
d . B . ! ! !
[ |LIJ1|1 “Al I
.5 MEtz 10 kEz/ Span 100 kEz Center 923.5 Miz 10 kEz/ Span 100 kEz

2016 14:25:74 DATe: D1é  14:7E:ER

929-930MHZ Out-of-band Emissions with 12.5kHz chan-Fl.é"I Jépéci-ﬁg, level below AGC (left) and
above AGC (right)
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Macker 1 [Ti) REW 300 Ez FF Att o g Macker 1 [Ti) REW 300 Ez FF ALt o g
Ref Lvl 22,46 dEm VEW 1 kHz Ref Lvl 25,42 dPm VEW 1 kH=z

10 dim 925.45068136 MUz SHT 5.6 =2 Unzt dim 10 dim 925.45068136 MUz SHT 5.6 =2 Unzt dim
80 dE| offzet LRI IEEt) 3.4 au g " e0 | otzeer LRI IEEt) 29,92 au g
126 MEz| 126 MEz|
IR 1mm IR 1mm
L L
0| 0|
0| 0|
4 4
- -¢ I
MBI u H“I Al I ||_|_LH AL | ‘H L lﬂl [ {111
Center 929.% Miz 10 kfz/ Span 100 E Center 929.% Miz 10 kfz/ Span 100 kliz

2016 14:30:07 DATe: GOV, 2016 14330256

929-930MHz Out-of-band Emissions with 6.25kHz channel spacing, level below AGC (left) and
above AGC (right)
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11 Spurious Emissions (Conducted)
11.1 Test Limits

RSS-131 84.4.1: Spurious emissions shall be attenuated below the rated power of the enhancer by
at least:

43 + 10 Logl10(Prated in watts), or 70 dB, whichever is less stringent.
11.2 Test Procedure
KDB Publication No. 935210 D05 v01r01: 8§88 3.6.3, 4.7.3 Spurious emissions conducted measurements

11.3 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Spectrum 1088.3494.35 Rohde&Schwarz FSEK30 9/20/2016 9/20/2017
Analyzer
11.4 Results

The device was found to be compliant. All spurious emissions were suitably attenuated below the test
tones.

11.5 Test Data

Marker 1 [T1] REW 100 kHz RF Att 0 dB
Ref Lvl —-30.92 dBm VBW 300 kH=z

30 dBm 6.77350701 GH= SWT 2.35 = Unit dBm
50 dB| Offset Yifir1) 30.92 dBm
’ Ex
& [ GHz|
10
1VIEW 1MA

Start 30 MHz 927 MH=z/ Stop 9.3 GHz
Date: 10.NOV.2016 14:38:19

929-930 MHz Conducted spurious emissions
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930.025 MHz Spurious Emissions

Issued: 11/28/2016

Spurious Emissions

Frequency (MHz) (dBm) Limit (dBm) Margin (dB)
840.230 -38.44 -13.00 25.44
850.952 -39.66 -13.00 26.66
853.156 -38.59 -13.00 25.59
860.822 -39.26 -13.00 26.26
881.663 -36.66 -13.00 23.66
897.896 -38.71 -13.00 25.71
958.317 -39.83 -13.00 26.83
962.325 -35.42 -13.00 22.42
964.178 -40.15 -13.00 27.15
6613.727 -24.52 -13.00 11.52
6892.285 -26.63 -13.00 13.63
7340.180 -26.54 -13.00 13.54
7658.818 -27.40 -13.00 14.40
8074.148 -26.71 -13.00 13.71
8436.373 -27.56 -13.00 14.56
8645.291 -27.49 -13.00 14.49
8902.305 -27.77 -13.00 14.77
8964.930 -26.88 -13.00 13.88
9644.790 -26.58 -13.00 13.58

930.5 MHz Spurious Emissions
Spurious Emissions

Frequency (MHz) (dBm) Limit (dBm) Margin (dB)
762.525 -39.72 -13.00 26.72
831.062 -40.01 -13.00 27.01
851.553 -39.92 -13.00 26.92
855.010 -39.70 -13.00 26.70
859.569 -38.89 -13.00 25.89
864.729 -38.45 -13.00 25.45
891.784 -37.59 -13.00 24.59
952.204 -40.06 -13.00 27.06
962.776 -34.18 -13.00 21.18
6659.319 -25.92 -13.00 12.92
6943.888 -26.63 -13.00 13.63
7302.605 -26.77 -13.00 13.77
7573.146 -27.09 -13.00 14.09
7657.816 -27.61 -13.00 14.61
7803.106 -27.85 -13.00 14.85
7971.944 -27.51 -13.00 1451
8498.998 -28.23 -13.00 15.23
8895.291 -28.03 -13.00 15.03
9646.794 -27.03 -13.00 14.03
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930.975 MHz Spurious Emissions

Issued: 11/28/2016

Spurious Emissions

Frequency (MHz) (dBm) Limit (dBm) Margin (dB)
818.387 -40.28 -13.00 27.28
822.595 -40.65 -13.00 27.65
846.142 -39.71 -13.00 26.71
861.573 -40.28 -13.00 27.28
898.747 -36.03 -13.00 23.03
926.303 -39.17 -13.00 26.17
929.609 -38.18 -13.00 25.18
963.277 -34.84 -13.00 21.84
979.810 -40.49 -13.00 27.49
6300.100 -28.11 -13.00 15.11
6599.699 -25.72 -13.00 12.72
7055.611 -26.92 -13.00 13.92
7404.810 -27.42 -13.00 14.42
8338.176 -26.88 -13.00 13.88
8898.798 -28.65 -13.00 15.65
9058.617 -28.31 -13.00 15.31
9182.365 -28.61 -13.00 15.61
9348.697 -29.00 -13.00 16.00
9714.429 -27.75 -13.00 14.75
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12 Spurious Emissions (Radiated)
12.1 Test Limits

RSS-131 84.4.1: Spurious emissions shall be attenuated below the rated power of the enhancer by
at least:

43 + 10 Logl10(Prated in watts), or 70 dB, whichever is less stringent.

12.2 Test Procedure
KDB Publication No. 935210 D05 v01r01: §§ 3.8, 4.9 Spurious emissions radiated measurements
RSS-131 Issue 6 § 4.4.1 Spurious Emission, Multi-channel Enhancer

A substitution measurement was performed in accordance with TIA-603-E §2.2.12. The field strength of
the unit under test was observed up to five times the fundamental frequency of a low, middle, and high
channel of each band. A calibrated antenna, coaxial cable, and signal generator were then substituted for
the unit under test. The level of the signal generator was increased until the measured field strength
matched that of the unit under test. The signal generator level was then recorded. This procedure was
repeated for each harmonic of the low, middle, and high channel of each band.

12.3 Example of Field Strength Calculation Method

The spurious emission level was calculated from the signal generator level and correction factors for the
coaxial cable and antenna:

FS=SG-CF + AF
FS = Field Strength in dBm
SG = Signal Generator level in dBm
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB

Example Calculation:
RA =-62.32 dBm
CF=3.14dB
AF=591dB

FS =-62.32dBm - 3.14 dB + 5.91 dB = -59.55 dBm
Level in mW = Common Antilogarithm [(-59.55 dBm)/10] = 1.11 nW
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12.4 Test Equipment Used

Issued: 11/28/2016

Description Serial Number Manufacturer Model Cal. Date Cal. Due
EMI Test Receiver 1302.6005.40 Rohde&Schwarz ESU40 9/26/2016 9/26/2017
Preamplifier 122005 Rohde&Schwarz TS-PR18 11/19/2015 | 11/19/2016
Bilog Antenna 51864 ETS 3142C 2/4/2016 2/4/2017
Biconnical 3958 ETS 3180B 3/8/2016 3/8/2017
Antenna
Horn Antenna 00156319 ETS 3117 6/3/2016 6/3/2017
(Substitution)
Horn Antenna 00154521 ETS 3117 Time of Use | Time of Use
(Measurement)
System Controller 3957 Sunol Sciences SC110v Time of Use | Time of Use
High Pass Filter 25 Wainwright WHKX12- Time of Use | Time of Use
1028.5-1100-
15000-40SS
Signal Generator 3915 Rohde&Schwarz SMB100A 9/20/2016 9/20/2017
EMC Software Version 9.15.02 | Rohde&Schwarz EMC32 Time of Use | Time of Use

12.5 Results

The device was found to be compliant. All spurious emissions were suitably attenuated below the rated
power of the enhancer.
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12.6 Test Data

Radiated Spurious Emissions Measurement
Test Engineer: Brian Lackey Start Date: 11/18/2016 End Date: 11/18/2016
Temperature: 23.2C Humidity: 39.00% Pressure: 988.5mBar
RBW: 1MHz VBW: 3MHz
Notes:
A B C D E F
Radiated
Signal Spurious
Spurious Device |Generator Tx Antenna Emission
Band/Channel Frequency |Polarity| Reading Level |Cable Loss Gain Limit Level
(MHz) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)
1858.025 H -82.56 -74.27 351 4.95 -13 -72.83
1858.025 \Y -82.81 -74.4 3.51 4.95 -13 -72.96
2787.038 H -83.23 -73.05 4.25 6.54 -13 -70.76
2787.038 \Y -83.41 -72.29 4.25 6.54 -13 -70.00
Low Channel 3716.050 H -77.61 -64.17 4.85 8.14 -13 -60.88
(929.0125MHz) 3716.050 \Y -79.46 -66.07 4.85 8.14 -13 -62.78
4645.063 H -81.21 -66.86 5.39 9.36 -13 -62.89
4645.063 \Y -81.41 -67.17 5.39 9.36 -13 -63.20
5574.075 H -79.72 -62.81 6.87 10.50 -13 -59.18
5574.075 \Y -80.32 -63.52 6.87 10.50 -13 -59.89
1859.000 H -82.78 -74.4 3.51 4.95 -13 -72.96
1859.000 \Y -82.5 -74.03 3.51 4.95 -13 -72.59
2788.500 H -83.44 -73.1 4.25 6.54 -13 -70.81
2788.500 \Y -83.62 -72.44 4.25 6.54 -13 -70.15
Mid Channel 3718.000 H -80.18 -66.29 4.85 8.14 -13 -63.00
(929.5MHz) 3718.000 \Y -79.6 -65.94 4.85 8.14 -13 -62.65
4647.500 H -80.01 -66.08 5.39 9.36 -13 -62.11
4647.500 \Y -80.64 -67.11 5.39 9.36 -13 -63.14
5577.000 H -80.13 -63.25 6.87 10.50 -13 -59.62
5577.000 \Y -81.54 -64.9 6.87 10.50 -13 -61.27
1859.975 H -82.47 -73.76 3.51 4.95 -13 -72.32
1859.975 \Y -82.67 -73.95 3.51 4.95 -13 -72.51
2789.963 H -83.28 -72.84 4.25 6.54 -13 -70.55
2789.963 \Y -83.47 -72.01 4.25 6.54 -13 -69.72
High Channel 3719.950 H -79.26 -65.25 4.85 8.14 -13 -61.96
(929.9875MHz) 3719.950 Vv -80.01 -66.13 4.85 8.14 -13 -62.84
4649.938 H -80.95 -66.94 5.39 9.36 -13 -62.97
4649.938 \Y -80.82 -67.06 5.39 9.36 -13 -63.09
5579.925 H -80.73 -64.16 6.87 10.50 -13 -60.53
5579.925 \Y -80.97 -64.61 6.87 10.50 -13 -60.98
F=B-C+D

929-930 MHz Radiated Spurious Emissions
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Radiated Spurious Emissions Measurement
Test Engineer: Brian Lackey Start Date: 11/18/2016 End Date: 11/18/2016
Temperature: 23.2C Humidity: 39.00% Pressure: 988.5mBar
RBW: 1MHz VBW: 3MHz
Notes:
A B C D E F
Radiated
Signal Spurious
Spurious Device |Generator Tx Antenna Emission
Band/Channel Frequency |Polarity| Reading Level |Cable Loss Gain Limit Level
(MHz) (dBm) (dBm) (dB) (dBi) (dBm) (dBm)
1860.050 H -82.76 -74.74 3.51 4.95 -13 -73.30
1860.050 \Y -82.81 -74.57 3.51 4.95 -13 -73.13
2790.075 H -83.47 -73.35 4.25 6.54 -13 -71.06
2790.075 \Y -83.56 -72.35 4.25 6.54 -13 -70.06
Low Channel 3720.100 H -79.16 -65.81 4.85 8.14 -13 -62.52
(930.025MHz) 3720.100 V -80.89 -67.51 4.85 8.14 -13 -64.22
4650.125 H -79.79 -65.09 5.39 9.47 -13 -61.01
4650.125 V -79.7 -65.23 5.39 9.47 -13 -61.15
5580.150 H -80.49 -62.6 6.87 10.50 -13 -58.97
5580.150 \Y -81.49 -63.68 6.87 10.50 -13 -60.05
1861.000 H -82.26 -73.67 3.51 4.95 -13 -72.23
1861.000 V -82.35 -73.64 3.51 4.95 -13 -72.20
2791.500 H -83 -72.81 4.25 6.54 -13 -70.52
2791.500 V -83.41 -72.14 4.25 6.54 -13 -69.85
Mid Channel 3722.000 H -79.45 -65.9 4.85 8.14 -13 -62.61
(930.5MHz) 3722.000 V -79.67 -66.01 4.85 8.14 -13 -62.72
4652.500 H -81.11 -67.33 5.39 9.47 -13 -63.25
4652.500 \Y -81.45 -68.08 5.39 9.47 -13 -64.00
5583.000 H -81.11 -63.86 6.87 10.50 -13 -60.23
5583.000 \Y -80.87 -63.83 6.87 10.50 -13 -60.20
1861.950 H -82.73 -73.47 3.51 4.95 -13 -72.03
1861.950 \Y -82.66 -73.37 351 4.95 -13 -71.93
2792.925 H -83.27 -72.72 4.25 6.54 -13 -70.43
2792.925 V -83.62 -72.01 4.25 6.54 -13 -69.72
High Channel 3723.900 H -79.8 -65.8 5.06 8.14 -13 -62.72
(930.975MHz) 3723.900 \Y -78.92 -64.91 5.06 8.14 -13 -61.83
4654.875 H -80.53 -66.61 5.39 9.47 -13 -62.53
4654.875 \Y -80.75 -67.15 5.39 9.47 -13 -63.07
5585.850 H -80.55 -64.13 6.87 10.50 -13 -60.50
5585.850 \Y -81.3 -64.96 6.87 10.50 -13 -61.33
F=B-C+D

930-931 MHz Radiated Spurious Emissions
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13 Noise Figure Measurements

13.1 Test Limits

§ 90.219(e)(2) The noise figure of a signal booster must not exceed 9 dB in either direction.

13.2 Test Procedure

KDB Publication No. 935210 D05 v01r01: § 4.6 Noise figure measurements

The methods of KDB Publication No. 935210 D05 v01r01 88 4.5.2 and 4.5.3 were used to determine the
amplifier gain at each frequency. The spectrum analyzer was then configured to measure noise power,

adjusted for the analyzer bandwidth. The noise figure ‘F’ was then calculated as followed:

F=(P-G)-(-174 dBm/Hz)
F=P-G+174

F = Noise figure, dB
P = Measured noise power, dBm/Hz
G = Measured gain, dB

13.3 Test Equipment Used

Description Serial Number Manufacturer Model Cal. Date Cal. Due
Vector Signal 1407.6004K02 | Rohde&Schwarz SMBV100A 9/23/2016 9/23/2017
Generator
Spectrum 1088.3494.35 Rohde&Schwarz FSEK30 9/20/2016 9/20/2017
Analyzer
13.4 Results
Frequency Noise Power | Noise Figure
(MHz) Gain (dB) (dBm/Hz) (dB) Limit (dB) Margin (dB)
929.0 64.6 -105.5 3.9 9.0 5.1
929.5 64.7 -105.7 3.6 9.0 5.4
930.0 64.7 -105.4 3.9 9.0 5.1
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14 Measurement Uncertainty

Issued: 11/28/2016

The measured value related to the corresponding limit will be used to decide whether the equipment

meets the requirements.

The measurement uncertainty figures were calculated and correspond to a coverage factor of k = 2,
providing a confidence level of respectively 95.45 % in the case where the distributions characterizing the
actual measurement uncertainties are normal (Gaussian).

Measurement uncertainty Table

Parameter Uncertainty Notes
Radiated emissions, 30 to 1000 MHz +3.9dB
Radiated emissions, 1 to 18 GHz +4.2dB
Radiated emissions, 18 to 40 GHz +4.3dB
Power Port Conducted emissions, 150kHz to 30 +2.8dB

MHz
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15 Revision History

Revision Date Report Number Notes
Level
0 11/28/2016 102775614LEX-002 Original Issue

EMC Report for Westell Inc. on the 51062-P9 Page 30 of 30




	1  Introduction and Conclusion
	2  Test Summary
	3  Description of Equipment Under Test
	4  System setup including cable interconnection details, support equipment and simplified block diagram
	4.1 Radiated Testing Block Diagram
	4.2 Conducted Testing Block Diagram
	4.3 Cables
	4.4 Path Loss

	5 Automatic Gain Control (AGC) Threshold
	5.1 Test Procedure
	5.2 Test Equipment Used
	5.3 Test Results

	6  Out-of-band Rejection, Passband Gain and Bandwidth
	6.1 Test Limits
	6.2 Test Procedure
	6.3 Test Equipment Used
	6.4 Results
	6.5  Test Data

	7  Input-versus-output signal comparison (Non-Linearity)
	7.1 Test Procedure
	7.2 Test Equipment Used
	7.3 Test Data

	8  Mean Output Power and Booster Gain (FCC)
	8.1 Test Procedure
	8.2 Test Equipment Used
	8.3 Test Data

	9  Mean Output Power (IC)
	9.1 Test Procedure
	9.2 Test Equipment Used
	9.3 Results
	9.4 Test Data

	10  Out-of-band Emissions (conducted)
	10.1 Test Procedure
	10.2 Test Equipment Used
	10.3 Results
	10.4 Test Data

	11  Spurious Emissions (Conducted)
	11.1 Test Limits
	11.2 Test Procedure
	11.3 Test Equipment Used
	11.4 Results
	11.5 Test Data

	12  Spurious Emissions (Radiated)
	12.1 Test Limits
	12.2 Test Procedure
	12.3 Example of Field Strength Calculation Method
	12.4  Test Equipment Used
	12.5 Results
	12.6  Test Data

	13  Noise Figure Measurements
	13.1 Test Limits
	13.2 Test Procedure
	13.3 Test Equipment Used
	13.4 Results

	14  Measurement Uncertainty
	15  Revision History

