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1 General Information
1.1 Scope
Applicable Standards:
= FCC Rules Part 15E: Unlicensed National Information Infrastructure Devices
* Industry Canada RSS-210: Low Power License-Exempt Communications Devices

1.2 Description of EUT

Equipment Under Test A700 Series Terminal

Models TAP910-01, TAP920-01, TAP930-01
Power Supply Battery operated

Modulation Type DSSS, OFDM

Transfer Rate 1,2,55,11, 6, 12, 18, 24, 36, 48, 54
Frequency Range 5180 — 5320; 5500 - 5700 MHz
Antenna Connector Type Internal

Antenna Types Internal

Note that the EUT is a slave/client device with no ad-hoc capabilities.

1.3 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located at
360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This site has been fully described in a
report and approved by the Federal Communications Commission to perform AC line conducted and
radiated emissions testing (ANSI C63.4 2003).

1.4 Related Submittal(s)/Grant(s)

This is an original certification application for Vocollect, Inc. A700 Series Terminal, Model #s: TAP910-
01, TAP920-01, TAP930-01, FCC ID: MQO-TAP900-01, IC: 2570A-TAP90001. IC will require a family
certification.

The three models are electrically identical from an intentional radiator standpoint. The differences in the
three models are the end caps, and only impact digital unintentional emissions. RF exposure (SAR) has
been addressed for all three models individually.

1.5 Modifications

No modifications were required for compliance.
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2 Test Information

2.1 Description of Test Modes

In accordance with FCC 15.31(m), and because the EUT utilizes an operating band greater than 10 MHz,
the following frequencies were tested:

Table 2-1: Channels Tested - 802.11a (54 Mbps)

Channel Frequency (MHz)
36 5180
40 5200
48 5240
52 5260
60 5300
64 5320
100 5500
116 5580
140 5700

2.2 Exercising the EUT

The EUT was tested in all three orthogonal planes in order to determine worst-case emissions. The EUT
was provided with software to continuously transmit during testing. The carrier was also checked to verify
that information was being transmitted. There were no deviations from the test standard(s) and/or

methods. The test results reported relate only to the item tested.

2.3 Test Result Summary

Table 2-2: Test Result Summary — FCC Part 15, Subpart E (Section 15.407)
Pass/Fail

Standard Test or N/A
FCC 15.407(a/1/2/3) Peak Transmit Power Measurement Pass
FCC 15.407(a)(6) Peak Power Excursion Measurement Pass
FCC 15.407(a/1/2/3) Peak Power Spectral Density Measurement Pass
FCC 15.407(qg) Frequency Stability Measurement Pass
FCC 15.407(7), 15.205 Compliance With the Band Edge Pass
FCC 15.407(6)(b) Antenna Conducted Spurious Emissions Pass
FCC 15.407(a) 26 dB Bandwidth Pass
FCC 15.209 Radiated Emissions Pass
FCC 15.207 Conducted AC Emissions Pass
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2.4  Test System Details

The test sample was received on June 17, 2013. The FCC identifiers for all applicable equipment, plus
descriptions of all cables used in the tested system, are identified in the following tables.

Table 2-3: Equipment Under Test
. RTL
Part Manufacturer Model NSerlaI FCC ID Caple_ Bar
umber Description
Code
A700 Series MQO-
Terminal Vocollect, Inc. TAP-910-01 6213270002 TAP900-01 N/A 21214
A700 Series MQO-
Terminal Vocollect, Inc. TAP-920-01 6213234004 TAP900-01 N/A 21212
A700 Series MQO-
Terminal Vocollect, Inc. TAP-930-01 5913224022 TAP900-01 N/A 21222
3.7vDC BT-902
Lithium lon Vocollect, Inc. 351309002900 N/A N/A 21213
B (730044)
attery
3.7vDC BT-902
Lithium lon Vocollect, Inc. 351309005500 N/A N/A 21239
B (730044)
attery
3.7vDC BT-902
Lithium lon Vocollect, Inc. 351228002500 N/A N/A 21236
B (730044)
attery
Table 2-4: Support Equipment
RTL
. Cable
Part Manufacturer Model Serial Number FCC ID o Bar
Description Code
Headset Vocollect, Inc. N/A N/A N/A N/A 20904

2.5 Configuration of Tested System

EUT

Figure 2-1:

Configuration of System Under Test
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3 Peak Transmit Power Measurement — FCC 15.407(a/1/2/3); RSS-210 A9.2

3.1 Power Output Test Procedure

Method SA-1 789033 D01 General UNII Test Procedures v01r03

Table 3-1: Power Output Test Equipment

RTL Asset # Manufacturer Model Part Type Serial Number CDalIJilgrggtoen
901583 Tec’?}%ﬂ'ﬁg‘;ies N9010A E(>1(OA HSizg_”gg_AS”g'ﬁ"zz‘)” MY51250846 4/16/14
900948 c\:/x f;)gf;:g'n 47-10-43 Acgtﬁrz“iaot%rBD%VlVS BH1487 3/18/14

3.2 Power Output Test Data

Table 3-2:

Power Output Test Data

Fequeney (40 e
36 5180 7.1
40 5200 7.0
48 5240 7.0
52 5260 14.5
60 5300 14.3
64 5320 14.3
100 5500 14.9
116 5580 15.0
140 5700 14.4

3.3 Limits of Maximum Transmit Power Measurement

Frequency Band

Limit

5.15-5.25GHz

The lesser of 50 mW (17 dBm) or 4 dBm+10logB (14+4)

5.25-5.35GHz

The lesser of 250 mW (24 dBm) or 11 dBm+10logB (14.4+11)

5.725-5.825GHz

The lesser of 1 W (30 dBm) or 17 dBm+10logB (15+17)

Test Personnel:

Daniel W. Baltzell

7 Bt

July 25, 2013

Test Engineer

Signature

Date of Test
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4 Peak Power Excursion Measurement — FCC 15.407(a)(6)

4.1 Limits of Peak Power Excursion

Frequency Band Limit
5.15-5.25 GHz 13 dB
5.25-5.35 GHz 13 dB

5.725-5.825 GHz 13 dB

4.2 Peak Power Excursion Measurement Test Procedure

1. The transmit output was connected to a spectrum analyzer.
2. Span was set to the entire emission bandwidth of signal.
3. Using peak detector and max hold function for trace 1, and average detector for trace 2, the RBW was

setto 1 MHz and VBW to 3 MHz.

4. The delta measurement was recorded between the largest difference between the traces in any 1 MHz
band for each modulation rate/type using channel 60, 5300 MHz.

Table 4-1: Peak Power Excursion Measurement Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz - 26.5 GH2) MY51250846 4/16/14
Weinschel Attenuator DC-18 GHz
900948 Corporation 47-10-43 10 dB 50W BH1487 3/18/14
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4.3 Peak Power Excursion Test Data
Table 4-2: Peak Power Excursion Test Data - Channel 60; 5300 MHz

Peak Power Excursion

Peak to Average

Rl (mhes] (dB) Excursion Limit (dB) Passi=l
6.0 8.0 13.0 Pass
9.0 6.3 13.0 Pass
12.0 7.7 13.0 Pass
18.0 7.7 13.0 Pass
24.0 7.3 13.0 Pass
36.0 7.5 13.0 Pass
48.0 6.8 13.0 Pass
54.0 8.0 13.0 Pass
6.5 6.6 13.0 Pass
7.2 7.2 13.0 Pass
13.0 7.8 13.0 Pass
14.4 7.3 13.0 Pass
195 7.0 13.0 Pass
21.7 7.2 13.0 Pass
26.0 8.2 13.0 Pass
28.9 7.8 13.0 Pass
39.0 8.5 13.0 Pass
43.3 7.6 13.0 Pass
52.0 7.5 13.0 Pass
57.8 8.4 13.0 Pass
58.5 7.8 13.0 Pass
65.0 7.7 13.0 Pass
72.2 7.8 13.0 Pass
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Plot 4-1: Peak Power Excursion: 6 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0 AC SEMSE:INT ALIGHALTO 05:29:15PM Jul 28, 2013
Marker 1 A 1.841546039 MHz . Avg Type: Log-Pwr
Gate: L0 PNO: Fast ) Trig: Free Run Avgl|Held:>102{102
IFGain:Low #Atten: 20 dB

AMEKr1 1.841 5 MHz
Ref Offset 10 dB
10 dBidiv R?af 2(?960 dBm 7.909 dB

Log
----ﬂl--
100

DRI Ny O P s, T

" /e R "

-10.0

Center 5.30000 GHz Span 20.00 MHz

#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl
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Plot 4-2: Peak Power Excursion: 9 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO
Marker 1 A 2.923573089 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 2.923 6 MHz NextPeak
Ref Offset 10 dB 36 MHz

10 dBidiv.  Ref 20.00 dBm

Log

- " - A

] I M

om “fﬂ‘mﬂm mmmmmwm

-30.0 1
I I A O O I e <

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-3: Peak Power Excursion: 12 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO 05:39:20 PM Jul 28, 2013
Marker 1 A 1.375034376 MHz . Avg Type: Log-Pwr
Gate: L0 PNO: Fast ) Trig: Free Run Avg|Hold:» 102102
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 1.375 0 MHz NextPeak
Ref Offset 10 dB
10 dBidiv Rfef 2(?.e00 dBm 7.743 dB

Log
RN =N
100 Ll Ll Next Pk Right

A AR e =3 T M ATA R

pumat—"—————

Q.00 ‘ v skl

I 3
iy N
-10.0

r |\
A, | o
-30.0 f 0

wl ]
L
Y A O O O
.
) A O

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-4: Peak Power Excursion: 18 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

Marker 1A 1.966049151 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast L, 1fg:FreeRun
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 1.966 0 MHz NextPeak
Ref Offset 10 dB 5 0 MHz

10 dBIdw Ref 20.00 dBm

---M el |t
10.0 L Next Pk Right

m| T VY ¢ CrIRCIITE T l'1lll|'|'|

A gy o s

||||| Mluhlu A . Y

i) N

‘ k Next Pk Left
N AN . -
Marker Delta

Mkr—CF

MKr—RefLvl

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG

STATUS
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Plot 4-5: Peak Power Excursion: 24 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO
Marker 1A -4.362609065 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast i, 1fg:FreeRun
IFGain:Low #Atten: 20 dB

Peak Search

NextPeak
Ref Offset 10 dB AMEkr1 -4.362 6 MHz extFea

10 dBIdw Ref 20.00 dBm 7.34 dB

mmmm

0.00 ’ m
||
" l-------uk o i
-10.0
r

"FTI"HI"'F

oo .
---------- <

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-6: Peak Power Excursion: 36 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO 05:49:19 PM Jul 28, 2013

Marker 1 A -944.523613 kHz . Avg Type: Log-Pwr
Gate: LO PNO: Fast L, 1Mg:FreeRun
IFGain:Low #atten: 20 JB

AMKr1 -944.5 kHz
Ref Offset 10 dB
10 dBIdw Rfef 25eoo dBm -7.52 dB

oo st N
Wﬁ'-“----.‘x“
l--------l
----------

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MsG 1 Alignment Completed STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl
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Plot 4-7: Peak Power Excursion: 48 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO
Marker 1 A 342.008550 kHz Avg Type: Log-Pwr

Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Peak Search

AMkKr1 342.0 kHz Next Peak
Ref Offset 10 dB
10 dBidiv Rfef 2(?.e00 dBm 675 dB

Log
N | |[e——

WY TTTY T =ITFomeest w7 w5 T 1T Ry e =" 3 T g mwmm

0.oo mwm 3w ot it abied skl B ] mmmwmmﬂm
T TN
. ]
-20.0 ‘ w
]
-30.0

o N I A A
L ———
Y I Y A I A
T ..
LT T 1]

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-8: Peak Power Excursion: 54 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

Marker 1A-2.107552689 MHz . Avg Type: RMS
Gate: LO PNO: Fast Trig: Free Run Avg|Hold:»102i{102

IFGain:Low #Atten: 20 dB . Trace On

AMKr1 -2.107 6 MHz (Update On,
Ref Offset 10 dB Update 0
10 gBciv Ref 20.00 dBm S 018 a0 Fred)

I
100 (Update Off,

'HTF'I'"F"'“"“ 1!m it 'r-rm'l"r'-' b bty LA v'!l'r'T"-Fu"Tw"I"r"" Display On)

I . o o A
Vi ™ ..
Update Off.
¥ ==

ViewiBlank

= Background
300 Display Off)
-40.0 _--------n

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-9: Peak Power Excursion: 6.5 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO 05:56:06 PM Jul 28, 2013

Marker 1A -2,965074127 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast i, 1fg:FreeRun
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 -2.965 1 MHz NextPeak
Ref Offset 10 dB 2 1 MHz

10 dBIdw Ref 20.00 dBm

---“'---
10.0 I Next Pk Right

Vi

0. I_III Lz ahu.u.l _ Lo il i

-10.0
-30.0
---------- e <

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-10: Peak Power Excursion: 7.2 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

Marker 1A -971.024276 kHz . Avg Type: RMS
Gate: LO PNO: Fast Trig: Free Run Avg|Hold:»102i{102

IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 -971.0 kHz NextPeak
Ref Offset 10 dB
10 gBciv Ref 20.00 dBm S 530 ab

0. I_III -
dﬂ"-----‘k wopiLon

-10.0

-30.0

L

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-11: Peak Power Excursion: 13 mbps

Agilent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO 05:59:35PM Jul 28, 2013

LXi
Marker 1 A 1.419535488 MHz . Avg Type: Log-Pwr
Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 10 dB AMKr1 1.419 5 MHz

10 dBidiv.  Ref 20.00 dBm

Log
10.0 ---m !

™

-a0.0 ----------
-40.0 ----------

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl
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Plot 4-12; Peak Power Excursion: 14.4 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

Marker 1A -367.009175 kHz Avg Type: Log-Pwr

Gate: LO PNO: Fast L, 1Mg:FreeRun
IFGain:Low #Atten: 20 dB

Peak Search

AMEKrl -367.0 kHz NextPeak
Ref Offset 10 dB
10 dBidiv Ref 20.00 dBm 2’31 dB

W'wuwn L TR g | NI rp

I.ldﬂl.lﬂ.h..mn.u |.-. s

0.o0 IIIl .M L i
"
Next PK Left
-10.0
300
---------- e o

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-13: Peak Power Excursion: 19.5 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO 06:02:37 PM Jul 28, 2013
Marker 1 A -513.012825 kHz Avg Type: Log-Pwr

Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Peak Search

AMEKrl -513.0 kHz NextPeak
Ref Offset 10 dB
10 dBidiv R;f 2(?.e00 dBm 704 dB

Log
RN -
100 . TR Next Pk Right

e - ST [T AR

ki,
200 Il ‘wmm&\wmwmm*u -

-30.0

L ———
T

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-14;: Peak Power Excursion: 21.7 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

Marker 1 A -640.016000 kHz Avg Type: Log-Pwr

Gate: LO PNO: Fast L, 1Mg:FreeRun
IFGain:Low #atten: 20 JB

AMEkr1 -640.0 kHz State>
Ref Offset 10 dB 40.0 khz

10 dBIdw Ref 20.00 dBm

---mm m--- Ul 43 | 4

100 F ---.--um.“-w Ll gelh ot w-n—rmwlm (+ State)
000 MMIW b \ i
0.0 ‘--------
T T T ..
- ---------- -
-40.0 Screenb
N ----------
-B0.0

b ==========

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-15: Peak Power Excursion: 28.9 mbps

Agilent Spectrum Analyzer - Swept SA
Lxi RF 506 AC SEMSE:IMT] ALIGM ALTO 06:33:45 PM Jul 28, 2013
Marker 1 A 854.521363 kHz o Avg Type: Log-Pwr
Gate: LO PNO: Fast L, |Mg:FreeRun !
IFGain:Low #Atten: 20 dB Select Marker
>

AMKr1 854.5 kHz 1

Marker

Ref Offset 10 dB

10 dBidiv  Ref 20.00 dBm -7.80 dB

Log —_—
10.0 --- iy ' M--ﬁ

iiiaate o 1

-30.0 ----------
N ----------

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-16: Peak Power Excursion: 39 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO 06:16:12 PM Jul 28, 2013
Marker 1 A 4.858121453 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 4.858 1 MHz NextPeak
Ref Offset 10 dB
10 dBidiv R;f 2(?.e00 dBm 8.49 dB

L
S N O O O o O I
10.0 ek e T TP T N NPV PRT Next Pk Right
M’l e M iy WWWMQM "
ASIR R R |
-10.0
00
L
0.0

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-17: Peak Power Excursion: 43.3 mbps

Agilent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO 06:31:13 PM Jul 28, 2013

X
Marker 1 A -180.504513 kHz . Avg Type: Log-Pwr
Gate: LO PNO: Fast Ly, ) TrlgiF_ree Run !

IFGain:Low RAtten: 20 dB Select Marker’

AMEkr1 -180.5 kHz 1
Ref Offset 10 dB -7.58 dB

10 dBidiv.  Ref 20.00 dBm

100 ] PO AT o 1 P il S ey PR TR
I I P PR rg A L[N TpP TR TPy V[ vy . I |.

ool itk e bt il s il ko

S TN
T T —
e

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS

Marker
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Plot 4-18: Peak Power Excursion: 52 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO 06:19:29 PM Jul 28, 2013
Marker 1 A -4.326608165 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 -4.326 6 MHz NextPeak
Ref Offset 10 dB
10 dBidiv R;f 2(?.e00 dBm 7.47 dB

Log
e
10.0 Next Pk Right
P

T T ]

\/
e e et
W T TN
-10.0 . !
300

L ———
0.0 - ------- Mkr—RefLvl

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-19: Peak Power Excursion: 57.8 mbps

Agilent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

LXi
Marker 1 A -3.605090127 MHz . Avg Type: Log-Pwr
Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

AMEkr1 -3.605 1 MHz
Ref Offset 10 dB -8.35dB

E% dBidiv Ref 20.00 dBm

N ======----

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS

Marker

Select Marker’
1

Properties»
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Plot 4-20: Peak Power Excursion: 58.5 mbps

Agilent Spectrum Analyzer - Swept SA
LXi RF S0& A SEMSE:INT ALIGHALTO 06:22:31 PM Jul 28, 2013
Marker 1 A 2.042551064 MHz Avg Type: Log-Pwr

Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

Peak Search

AMkr1 2.042 6 MHz NextPeak
Ref Offset 10 dB 2 6 MHz

10 dBidiv.  Ref 20.00 dBm

Log
NN
10.0 Next Pk Right
[TV ikl |

TEWPT T T Pt AT oY I TIYTY YT TN e

M TN R
g LY
o]
Y
b
T T T T -
YA

L

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS
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Plot 4-21: Peak Power Excursion: 65 mbps

Agilent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

LXi
Marker 1 A 352.508813 kHz . Avg Type: Log-Pwr
Gate: LO PNO: Fast Trig: Free Run
IFGain:Low #Atten: 20 dB

AMEr1 352.5 kHz
Ref Offset 10 dB -7.71 dB

10 dBidiv.  Ref 20.00 dBm

Log
———— " “,

PP TR ‘

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG

STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

MKr—RefLvl
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Plot 4-22: Peak Power Excursion: 72.2 mbps

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO 06:28:16 PM Jul 28, 2013
Marker

Marker 1A-1.017525438 MHz . Avg Type: Log-Pwr

Gate: LO PNO: Fast i, 1fg:FreeRun

IFGain:Low #Atten: 20 dB Select Marker’

AMKr1 -1.017 5 MHz 1
Ref Offset 10 dB
10 dBidiv Rfef 25eoo dBm -7.83 dB

L --pPpp
10.0 --- -----

Properties»

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 2.67 ms (40000 pts)

MSG STATUS

Test Personnel:

PN 7
Daniel W. Baltzell July 28, 2013
EMC Test Engineer Signature Date of Test
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5 Peak Power Spectral Density Measurement — FCC 15.407(a/1/2/3); RSS-210 A9.2

5.1 Limits of Peak Power Spectral Density

Frequency Band Limit
5.15-5.25 GHz 4 dBm
5.25-5.35 GHz 11 dBm

5.725-5.825 GHz 17 dBm

5.2 Peak Power Spectral Density Measurement Test Procedure

1. The transmitter output was connected to a spectrum analyzer

2. RBW was setto 1 MHz and VBW to 3 MHz. The highest level PPSD was measured across the
emission in any 1 MHz band.

Table 5-1: Peak Power Spectral Density Measurement Test EqQuipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz - 26.5 GH2) MY51250846 4/16/14
Weinschel Attenuator DC-18 GHz
900948 Corporation 47-10-43 10 dB 50W BH1487 3/18/14
5.3 Peak Power Spectral Density Test Data
Table 5-2: Peak Power Spectral Density Test Data
Frequenc RF Power Level Maximum Limit
Channel (I(\q/IHz) y in 1IMHz BW (dBm) Pass/Fail
(dBm)

36 5180 -2.8 4 Pass
40 5200 -3.0 4 Pass
48 5240 -2.6 4 Pass
52 5260 4.6 11 Pass
60 5300 4.6 11 Pass
64 5320 4.6 11 Pass
100 5500 5.4 17 Pass
116 5580 5.5 17 Pass
140 5700 4.4 17 Pass

Page 35 of 109




Plot 5-1: Peak Power Spectral Density: Channel 36 (5180 MHz)

Agi[ent Spectrum Analyzer - Swept SA
RF S0& A SEMSE:INT ALIGHALTO

Marker 15.178664716618 GHz _ Avg Type: RMS m 000
Gate: LO PNO: Fast Trig: Free Run Avg|Hold:>100/100 y

IFGain:Low Atten: 10 dB

Mkr1 5.178 664 7 GHz NextPeak
Ref Offset 10 dB
10 dBidiv RZf 1;%0 dBm -2 800 dBm

----E-
g
r
.------

----------

Center 5.18000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS

Next Pk Right

]
NN
BEEENIID
L]

Next Pk Left

Marker Delta

Mkr—CF

I
—
.
.
.
N
.
.

MKr—RefLvl
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Plot 5-2: Peak Power Spectral Density: Channel 40 (5200 MHz)

Agilent Spectrum Analyzer - Swept SA
LX! RF S0 AC SEMSE:INT ALIGN ALTO 02:28:46 PM

Marker 1 5.202362809070 GHz i Avg Type: RMS
Gate: LO PNO: Fast Trig: Free Run Avg|Held:> 100100

IFGain:Low Atten: 10 dB

Peak Search

NextPeak
Ref Offset 10 dB Mkr1 5.202 362 8 GHz

1L%3|B.fdiv Ref 10.00 dBm -3.025 dBm

- A N e Nt

e

-10.0 o

Next Pk Left

IR -
-40.0

N O O
IR - -
] O
I
g O O

Center 5.20000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS
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Plot 5-3: Peak Power Spectral Density: Channel 48 (5240 MHz)

Agilent Spectrum Analyzer - Swept SA
Lx/ RF 506 AC SEMSE:INT ALIGN AUTO 02:29:35PM
Marker 1 5.242160304008 GHz . Avg Type: RMS
Gate: LD PNO: Fast i, | Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 10 dB

Peak Search

NextPeak
Ref Offset 10 dB Mkr1 5.242 160 3 GHz

1L%3|B.fdiv Ref 10.00 dBm -2.548 dBm

Next Pk Right

Next Pk Left

r

-50.0
N =======
-70.0
b ========

Center 5.24000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS

Marker Delta

Mkr—CF

Mkr—RefLvl
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Plot 5-4: Peak Power Spectral Density: Channel 52 (5260 MHz)

Agilent Spectrum Analyzer - Swept SA
Lx/ RF 506 AC SEMSE:INT ALIGN AUTO 02:30:23 PM
Marker 1 5.258798219956 GHz . Avg Type: RMS
Gate: LO PNO: Fast Trig: Free Run Avg|Held:> 100100
IFGain:Low Atten: 10 dB

Peak Search

Mkr1 5.258 798 2 GHz NextPeak
Ref Offset 10 dB
10 dBidiv  Ref 10.00 dBm 4.601 dBm

Log
I PO S s s s N _
O e b .. ot B Next Pk Right

0.00 ' -- I i k
100 b ------ .‘H
Next Pk Left
200
-40.0
e -——
T

Center 5.26000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS €33 Input Overload;ADC over range
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Plot 5-5: Peak Power Spectral Density: Channel 60 (5300 MHz)

Agilent Spectrum Analyzer - Swept SA
LX! RF S0 AC SEMSE:INT ALIGN ALTO 02:32:29 PM

Marker 1 5.299026225656 GHz i Avg Type: RMS
Gate: LO PNO: Fast Trig: Free Run Avg|Held:> 100100

IFGain:Low Atten: 10 dB

Ref Offset 10 dB

10 dBidiv. Ref 10.00 dBm
Log

-10.0 "

N ----------
N ----------
N ----------
-80.0

Center 5.30000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

MSG STATUS €33 Input Overload;ADC over range
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Plot 5-6: Peak Power Spectral Density: Channel 64 (5320 MHz)

Agilent Spectrum Analyzer - Swept SA
Lx/ RF 506 AC SEMSE:INT ALIGN AUTO 02:33:15PM
Marker 1 5.318393209830 GHz . Avg Type: RMS
Gate: LD PNO: Fast i, | Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 10 dB

Peak Search

NextPeak

Ref Offset 10 dB
1LO dBidiv. Ref 10.00 dBm

" L

Muu Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 5.32000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS €33 Input Overload;ADC over range
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Plot 5-7: Peak Power Spectral Density: Channel 100 (5500 MHz)

Agilent Spectrum Analyzer - Swept SA
LX! RF S0 AC SEMSE:INT ALIGN ALTO 02:33:57 PM

Marker 1 5.498199704993 GHz . Avg Type: RMS
Gate: LO PNO: Fast i) Trig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 10 dB
Mkr1 5.498 199 7 GHz
Ref Offset 10 dB
10 dBidiv Rgf 1(?.e00 dBm 5.407 dBm

L )
[ A PO v, | s e S
Y

-10.0 ..vI- .==-----
200 -----
-30.0 ‘-------
-40.0 ===-----
-50.0 -------
-60.0 =====-----
700 -----
-80.0 =====-----

Center 5.50000 GHz Span 20.00 MHz

#Res BW 1.0 MHz VBW 3.0 MIHz* #Sweep 10.7 ms (40000 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

MSG STATUS €33 Input Overload;ADC over range
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Plot 5-8: Peak Power Spectral Density: Channel 116 (5580 MHz)

Agilent Spectrum Analyzer - Swept SA
Lx/ RF 506 AC SEMSE:INT ALIGN AUTO 02:34:54 PM
Marker 1 5.578350208755 GHz . Avg Type: RMS
Gate: LO PNO: Fast Trig: Free Run Avg|Held:> 100100
IFGain:Low Atten: 10 dB

Peak Search

Mkr1 5.578 350 2 GHz NextPeak
Ref Offset 10 dB
10 dBidiv  Ref 10.00 dBm 5461 dBm

Log )
I -
0.00 N o A s ot A Dt s Next Pk Right
g N

Next Pk Left
=200
-40.0

Center 5.58000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS €33 Input Overload;ADC over range

Page 43 of 109



Plot 5-9: Peak Power Spectral Density: Channel 140 (5700 MHz)

Agilent Spectrum Analyzer - Swept SA
Lx/ RF 506 AC SEMSE:INT ALIGN AUTO 02:35:42 PM
Marker 1 5.697950698767 GHz . Avg Type: RMS
Gate: LD PNO: Fast i, | Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 10 dB

Peak Search

Mkr1 5.697 950 7 GHz NextPeak
Ref Offset 10 dB
10 dBidiv  Ref 10.00 dBm 4.357 dBm

Log
1

I PR U B ey p——— ...
0.00 T oo O . D i stk i o Next Pk Right
N
L e
-20.0

-40.0

N -

Center 5.70000 GHz Span 20.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS €33 Input Overload;ADC over range

Test Personnel:

)< 7
Daniel W. Baltzell July 29, 2013

Test Engineer Signature Date of Test
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6 Frequency Stability Measurement — FCC 15.407(Q)
6.1 Limits of Frequency Stability

The frequency tolerance of the CW shall be maintained within +/-0.02% of the operating frequency over a
temperature variation of -30° C to 50° C at normal supply voltage, and for a variation in the primary supply
voltage from 85%-115% of the rated supply voltage at a temperature of 20° C.

6.2 Frequency Stability Measurement Test Procedure

The EUT was placed inside temperature chamber and supplied by nominal 3.7 VDC. The EUT was
connected to an analyzer which was located outside of test chamber. The temperature was set to the
lowest level and the EUT was allowed to stabilize with power off for a period of 30 minutes. The EUT was
then powered up and the frequency of the CW was measured. This was continued in 10 degree steps to
the highest temperature level of 50° C was measured. The chamber was allowed to stabilize between
measurements for approximately 30 minutes. The EUT supply voltage was then adjusted to 85% and
115% of nominal voltage and the frequency was again recorded and finally normalized to 20° C.

Table 6-1: Frequency Stability Measurement Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz - 26.5 GHz) MY51250846 4/16/14
901350 Meterman 33XR Multimeter 040402802 3/20/15
. KPS-1503- ”
901593 | Insulated Wire Inc. 360-KPR SMK RF Cables 36 N/A 8/16/13
900946 Tenney TH65 Temperature Chamber | 4,55, 1/13/14
Engineering, Inc with Humidity
1724 Hewlett Packard 6024A DC Power Supply 1912A00331 N/A
6.3 Frequency Stability Test Data
Table 6-2: Frequency Stability/Temperature Variation; Channel 36 — 5180 MHz
Temperature (°C) Measured Frequency (MHz) ppm
-30 5180.002873 0.55
-20 5180.001956 0.38
-10 5180.001402 0.27
0 5180.001933 0.37
10 5179.999963 -0.01
20 5180.000000 0.00
30 5179.999166 -0.16
40 5179.998084 -0.37
50 5179.997562 -0.47
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Table 6-3: Frequency Stability/Voltage Variation; Channel 36 — 5180 MHz

Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5180.000018 0.00
3.7 5180.000000 0.00
4.255 5180.000030 0.01
Table 6-4: Frequency Stability/Temperature Variation; Channel 40 — 5200 MHz
Temperature (°C) Measured Frequency (MHz) ppm
-30 5200.003000 0.58
-20 5200.002310 0.44
-10 5199.998408 -0.31
0 5200.002048 0.39
10 5200.000056 0.01
20 5200.000000 0.00
30 5199.998433 -0.30
40 5199.998225 -0.34
50 5199.997361 -0.51
Table 6-5: Frequency Stability/Voltage Variation; Channel 40 — 5200 MHz
Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5200.000106 0.02
3.7 5200.000000 0.00
4.255 5200.000056 0.01
Table 6-6: Frequency Stability/Temperature Variation; Channel 48 — 5240 MHz
Temperature (°C) Measured Frequency (MHz) ppm
-30 5240.003036 0.58
-20 5240.002140 0.41
-10 5240.001546 0.30
0 5240.001892 0.36
10 5239.999982 0.00
20 5240.000000 0.00
30 5239.998338 -0.32
40 5239.998240 -0.34
50 5239.997400 -0.50
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Table 6-7:

Frequency Stability/Voltage Variation; Channel 48 — 5240 MHz

Voltage (VDC) Measured Frequency (MHz) Ppm
3.145 5240.000088 0.02
3.7 5240.000000 0.00
4.255 5240.000000 0.00

Table 6-8: Frequency Stability/Temperature Variation; Channel 52 — 5260 MHz
Temperature (°C) Measured Frequency (MHz) ppm
-30 5260.003054 0.58
-20 5260.002162 0.41
-10 5260.001523 0.29
0 5260.001767 0.34
10 5259.999961 -0.01
20 5260.000000 0.00
30 5259.998250 -0.33
40 5259.998206 -0.34
50 5259.997288 -0.52

Table 6-9: Frequency Stability/Voltage Variation; Channel 52 — 5260 MHz

Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5260.000080 0.02
3.7 5260.000000 0.00
4.255 5259.999996 0.00
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Table 6-10: Frequency Stability/Temperature Variation; Channel 60 — 5300 MHz

Temperature (°C) Measured Frequency (MHz) ppm
-30 5300.002991 0.56
-20 5300.002312 0.44
-10 5300.001429 0.27
0 5300.001585 0.30
10 5299.999834 -0.03
20 5300.000000 0.00
30 5299.998049 -0.37
40 5299.998117 -0.36
50 5299.997179 -0.53
Table 6-11: Frequency Stability/Voltage Variation; Channel 60 — 5300 MHz
Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5300.000118 0.02
3.7 5300.000000 0.00
4.255 5299.999912 -0.02

Table 6-12: Frequency Stability/Temperature Variation; Channel 64 — 5320 MHz

Temperature (°C) Measured Frequency (MHz) ppm
-30 5320.003086 0.58

-20 5320.003012 0.57

-10 5320.001601 0.30

0 5320.001572 0.30

10 5319.999906 -0.02

20 5320.000000 0.00

30 5319.998034 -0.37

40 5319.998181 -0.34

50 5319.997263 -0.51
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Table 6-13:

Frequency Stability/Voltage Variation; Channel 64 — 5320 MHz

Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5320.000122 0.02

3.7 5320.000000 0.00
4.255 5319.999948 -0.01

Table 6-14:

Frequency Stability/Temperature Variation; Channel 100 — 5500 MHz

Temperature (°C) Measured Frequency (MHz) ppm
-30 5500.003228 0.59
-20 5500.002831 0.51
-10 5500.001618 0.29
0 5500.001602 0.29
10 5499.999889 -0.02
20 5500.000000 0.00
30 5499.997890 -0.38
40 5499.998082 -0.35
50 5499.997143 -0.52
Table 6-15: Frequency Stability/Voltage Variation; Channel 100 — 5500 MHz
Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5500.000155 0.03
3.7 5500.000000 0.00
4.255 5499.999994 0.00
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Table 6-16:

Frequency Stability/Temperature Variation; Channel 116 — 5580 MHz

Temperature (°C) Measured Frequency (MHz) ppm
-30 5580.003237 0.58
-20 5580.002661 0.48
-10 5580.001616 0.29
0 5580.001576 0.28
10 5579.999876 -0.02
20 5580.000000 0.00
30 5579.997796 -0.39
40 5579.998024 -0.35
50 5579.996997 -0.54
Table 6-17: Frequency Stability/Voltage Variation; Channel 116 — 5580 MHz
Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5580.000148 0.03
3.7 5580.000000 0.00
4.255 5579.999936 -0.01

Table 6-18:

Frequency Stability/Temperature Variation; Channel 140 — 5700 MHz

Temperature (°C) Measured Frequency (MHz) ppm
-30 5700.003291 0.58

-20 5700.002608 0.46

-10 5700.001613 0.28

0 5700.001517 0.27

10 5699.999751 -0.04

20 5700.000000 0.00

30 5699.997661 -0.41

40 5699.997911 -0.37

50 5699.996863 -0.55
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Table 6-19: Frequency Stability/Voltage Variation; Channel 140 — 5700 MHz

Voltage (VDC) Measured Frequency (MHz) ppm
3.145 5700.000068 0.01

3.7 5700.000000 0.00
4.255 5699.999952 -0.01

Test Personnel:

Daniel W. Baltzell

August 1, 2013

Test Engineer

Signature

Date of Test
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7 Compliance With the Band Edge — FCC 15.407(b)(7), 15.205; RSS-210 A9.3

7.1 Limits of Band Edge Measurement

Below -20 dB of the highest emission level of operating band (in 100 kHz resolution bandwidth).

7.2 Band Edge Test Procedure

The transmitter output was connected to a spectrum analyzer through a low loss cable. The RBW was
set to 1 MHz and the VBW was set to 1 MHz with a suitable span including 100 MHz bandwidth from
band edge.

For signals in the restricted band above and below 5150 and 5350 MHz, a measurement of the amplitude
of the spurious emissions was made with respect to the intentional signal. The relative amplitude, in dBc,
was applied to the average measurement using the peak field strength which was measured on the

OATS site to calculate the field strength of the unintentional signals.

Table 7-1: Band Edge Test Equipment
AES-I;:IE 4 Manufacturer Model Part Type Nii?;ér Cglljlérggt()en
901583 | Agilent Technologies | N9010A E()l(OA Hs;g?gggnglﬁz;r MY51250846 |  4/16/14
900948 o fg;fg:g:} 47-10-43 e BH1487 3/18/14
900932 | Hewlett Packard | 5428 OFT @ fez‘%rf‘spgiﬁg) 3008A00505 |  8/10/13
900321 EMCO 3161-03 (10 62 ot 9508-1020 |  4/20/15
001502 | Insulated Wire Inc. | Se>-190% | SMK RF Cables 20 NA 8/16/13
901503 | Insulated Wire Inc. | FS"59% | SMK RF Cables 36 NA 8/16/13
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7.3 Restricted Band Edge Test Results
7.3.1 Calculation of Lower Band Edge

86.8 dBuV/m is the field strength measurement, from which the delta measurement of 55.3 dB is
subtracted (reference plots), resulting in a level of 31.5 dB. This level has a margin of 22.5 dB below the
limit of 54 dBuV/m.

Calculation: 86.8 dBuV/m — 55.3 dB — 54 dBuV/m =-22.5 dB

Field strength of Lower Band Edge (Average) = 100.9 dBuV/m
Field strength of Lower Band Edge (Peak) = 86.8 dBuV/m
Delta measurement = 55.3 dB

Plot 7-1: Lower Band Edge: Measurement Channel 36 (TX Frequency: 5180 MHz)

Agilent Spectrum Analyzer - Swept SA
LX RF S06 AT SEMSE:INT ALTGM AUTO 02:47:23 PM Jul 29, 2013

Marker 1 A 32.532063302 MHz ) Avg Type: Log-Pwr
PNO: Fast i, Trig:FreeRun Avg|Hold:>100/100
: .

IFGain:Low Atten: 10 dB

State»
Ref Offset 10 dB AMkr1 32.532 1 MHz

10 dBidiv Ref 10.00 dBm 55.261 dB

T T T T AT -
o L S (+ State)
N A A A Y

’ \ Data
-40.0 / Trace 1

Mmmmw.---- Screen,
Image
-70.0

Center 5.15000 GHz Span 100.0 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 10.7 ms (40000 pts)

MSG STATUS
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7.3.2 Calculation of Upper Band Edge

92.3 dBuV/m is the field strength measurement, from which the delta measurement of 44.7 dB is
subtracted (reference plots), resulting in a level of 47.6 dB. This level has a margin of 6.4 dB below the

limit of 54 dBuV/m.
Calculation: 92.3 dBuV/m —44.7 dB — 54 dBuV/m =-6.4 dB
Field strength of Lower Band (Average) = 106.6 dBuV/m

Field strength of Lower Band (Peak) = 92.3 dBuV/m
Delta measurement = 44.7 dB

Plot 7-2: Upper Band Edge: Measurement Channel 64 (TX Frequency: 5320 MHz)

Agilent Spectrum Analyzer - Swept SA
X RF 506 AC SEMSE:INT ALIGN AUTO

Marker 1 A -28.044451111 MHz . Avg Type: Log-Pwr
PNO: Fast i, 1tig:FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

AMkr1 -28.044 5 MHz
Ref Offset 10 dB
1Lo dBidiv sz 2(?.e00 dBm 44.737 dB

10.0 e

0.0

N
T -

N ----------
N ----------
b ----------

Center 5.35000 GHz Span 100.0 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 10.7 ms (40000 pts)

MSG STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl
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7.3.3 Calculation of Lower Band Edge

92.7 dBuV/m is the field strength measurement, from which the delta measurement of 44 dB is subtracted
(reference plots), resulting in a level of 48.7 dB. This level has a margin of 6.3 dB below the limit of 54

dBuV/m.
Calculation: 92.7 dBuV/m — 44 dB — 54 dBuV/m =-6.3 dB
Field strength of Lower Band (Average) = 107.3 dBuV/m

Field strength of Lower Band (Peak) = 92.7 dBuV/m
Delta measurement = 44 dB

Plot 7-3: Lower Band Edge: Peak Measurement Channel 100 (TX Frequency: 5500 MHz)

Agilent Spectrum Analyzer - Swept SA
X RF 506 AC SEMSE:INT ALIGN AUTO

Marker 1 A 28.481962049 MHz . Avg Type: Log-Pwr
PNO: Fast i, T1'ig:FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Ref Offset 10 dB AMkr1 28.482 0 MHz

10 dBidiv  Ref 20.00 dBm 43.959 dB

-60.0

Center 5.47000 GHz Span 100.0 MHz
#Res BW 1.0 MHz VBW 3.0 MHz #Sweep 10.7 ms (40000 pts)

MSG STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl
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7.3.4 Upper Band Edge

Plot 7-4: Upper Band Edge Measurement Channel 140 (TX Frequency: 5700 MHz)

Agilent Spectrum Analyzer - Swept SA
X RF S0 AC SEMSE:INT ALIGN AUTO 03:04:48 PM Jul 29, 2013

Marker 1 5.725000000000 GHz i Avg Type: RMS
PNO: Fast ) Trig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 20 dB Select Marker'

Mkr1 5.725 000 0 GHz 1

Marker

Ref Offset 14.31 dB

10 dBidiv Ref 24.31 dBm -42.036 dBm

N ----------

TN
A N
N

IR B

1 O

1 O O O

Center 5.72500 GHz Span 100.0 MHz
#Res BW 1.0 MHz VBW 3.0 MHz* #Sweep 10.7 ms (40000 pts)

MSG STATUS

Note: Offset uses manufacturer’s antenna gain added for EIRP comparison to limit.

Test Personnel:

) P
Daniel W. Baltzell July 29, 2013

Test Engineer Signature Date of Tests
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8 Undesirable Emissions - 15.407(b); RSS-210 A9.3

8.1

Undesirable Emissions Test Procedures

Antenna spurious emissions were measured from the EUT antenna port using a 50-ohm spectrum

analyzer.

NOTE: Offset is manufacturer's antenna gain added for EIRP comparison to limit.

Table 8-1: Undesirable Test Equipment

AES-I(—%I; 4 Manufacturer Model Part Type N?Ji:ililer CDaLIjigrggtc;n
901583 Tecﬁ%itl)?g;ies N9O010A E(>l<oA ﬁizg_”gg_AS”g'ﬁ"ZZfr MY51250846 |  4/16/14
oooag [ W re;)’;fg[:g:] 47-1043 | ATENUAOIDCIBCHZ | BH14g7 3/18/14
900126 | Hewlett Packard 11970A H(EZ‘%”‘_OI(;CG'V:’;‘)” 2332A01199 | 10/29/13
901521 Corp)?)rrrfi\iion 2082-6174-20 %SVS ,BDAét_i”éﬁg)r N/A 10/20/13
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8.2 Undesirable Emissions Test Results

Plot 8-1: Undesirable Emissions Channel 36 (5180 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC SEMSE:IMT ALIGN AUTO 05:17:18 PM Jul 29, 2013

Reference Level 4.31 dBm . #Avg Type: RMS
PNO: Fast (4 T1rig:Free Run Avg|Heold:>50/50

. - T F
IFGain:Low #Atten: 0 dB Ref Level

Amplitude

Ref Offset 14.31 dB . 4.31 dBm
10 dBidiv  Ref 4.31 dBm
Log

Attenuation
[0 dB]

Scale/Div
10 dB

Scale Type
Log Lin

Presel Center

Presel Adjust
0OHz

I
I
I
I
]
I
I
I
1

Start 9 kHz Stop 26.50 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS €33 Input Overload;ADC over range
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Plot 8-2:

Undesirable Emissions Channel 36 (5180 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:38
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Plot 8-3: Undesirable Emissions Channel 40 (5200 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
RF S0G  AC SEMSE:IMT ALIGN AUTO 05:18:43 PM

Lx! A
Input Mech Atten 0 dB #Avg Type: RMS TRa Aftenuation
PNO: Fast i, 1rig: Free Run Avg|Hold:>»50/50 TP :

IFGain:Low ¥Atten: 0 dB Mech Atten
0odB
Ref Offset 14.31 dB : Man
10 dBIdiv Ref 4.31 dBm .

Log

HEEFANANER
AN (RN AN

Max Mixer Lvl
Start 9 kHz . -10.00 dBm
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS ! AC coupled: Accy unspec'd < 10MHz

o
I
.
-

HERHA
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Plot 8-4: Undesirable Emissions Channel 40 (5200 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:37

MKR 21.20 GHz
2.@ dBm HARMONIC EL —71.1@ dBm

26.5 GHz STOP 48.0 GHz
RES BW 1 MH=z ! SWF 3328 msec
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Plot 8-5: Undesirable Emissions Channel 48 (5240 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC SEMSE:IMT ALIGN AUTO 05:19: 29 pPM
Input Mech Atten 0 dB i #Avg Type: RMS TRAC
PNO: Fast () Trig: Free Run Avg|Hold:>50/50
IFGain:Low #Atten: 0 dB

TracelDet

Select Traceb

Ref Offset14.31 dB : 1
10 dBidiv.~ Ref 4.31 dBm .
Log

Clear Write

Trace Average

E ) L i :
i i) n M

<

View/Blank >
Trace On

More
Start 9 kHz . 10f3
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS ! AC coupled: Accy unspec'd < 10MHz
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N
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.
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IEE
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Plot 8-6:

Undesirable Emissions Channel 48 (5240 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:36

1.44 GHz
HARMONIC  SL —£2.6@ dBm
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Plot 8-7:

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC

PNO: Fast L, 1rig:FreeRun

IFGain:Low #Atten: 0 dB
Ref Offset 14.31 dB

10 dBidiv  Ref 4.31 dBm

Log

Start 9 kHz
#Res BW 1.0 MHz

MSG

VBW 3.0 MHz

SEMSE:INT

Undesirable Emissions Channel 52 (5260 MHz); 9 kHz — 26.5 GHz

ALTGN ALUTCH [15:20:56 P
#Avyg Type: RMS TRAC

Avg|Hold:>50/50 VP
DE

I
I
I
I
I
B
I
I
1

Stop 26.50 GHz
Sweep 66.3 ms (1001 pts)

Marker

Select Mal'l(l!l'b
1

Properties»

STATUS €3 Input Overload;ADC over range

Page 64 of 109



Plot 8-8:

Undesirable Emissions Channel 52 (5260 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:36

2.@ dBm HARMONIC 2L

CNVLOSS

22.0

Mwwww.w\h T, 17 P ~'.«mw.vw..wAlwwm#wmmmwjaw

START Z2EB.5 GHz STOFP 40.0 GHz
<

RES BW 1 MH=z VBW 3 MHz SWFE 338 m=ec
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Plot 8-9: Undesirable Emissions Channel 60 (5300 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! S0G  AC SEMSE:IMT ALIGN AUTO 05:22:04 PM
#Avg Type: RMS TRACI Trace/Det
PNO: Fast L, 1rig:FreeRun Avg|Hold:>»50/50 TP :
IFGain:Low #Atten: 0 dB Select Traceb
Ref Offset 14.31 dB 1
10 dBidiv Ref 4.31 dBm
Log

Clear Write

Trace Average

View/Blank >
Trace On

ENEFaniiEn
RN NN

INEENEENED

N
N
|
N
|

Start 9 kHz .
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS €3 Input Overload;ADC over range
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Plot 8-10:

Undesirable Emissions Channel 60 (5300 MHz); 26.5 - 40 GHz

fo

! REF
l@ dB/

FOS PK

-

= .

@

8566B Plot Generated on 31 Jul, 2013 10:35

dBm HARMONIC 2L

MKR

31.81 GHz

—72.5@ d4dBm
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Plot 8-11: Undesirable Emissions Channel 64 (5320 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC SEMSE:IMT ALIGN AUTO 05:23:00 PM

Start Freq 9.000 kHz ) #Avg Type: RMS TRAC
PNO: Fast iy Trig: Free Run Avg|Hold:>50/50 TP

IFGain:Low #Atten: 0 dB

TracelDet

Select Traceb

Ref Offset14.31 dB 1
10 dBidiv. ~ Ref 4.31 dBm
Log |

Clear Write

Trace Average

View/Blank >
Trace On

More
Start 9 kHz . 10f3
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS ! AC coupled: Accy unspec'd < 10MHz

EEEHENN NN
IENYEN D

.
1
.
.
i
[
.
.
ll

AL
A
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Plot 8-12: Undesirable Emissions Channel 64 (5320 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:34

MKR 321.91 GHz
HARMONIC & —71.1@ dBm

START Z2E.S GHz STOF 40@.@ GHz
RES BW 1 MHz W 3 M SWF 338 m=zec
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Plot 8-13: Undesirable Emissions Channel 100 (5500 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC SEMSE:IMT ALIGN AUTO 05:23:53 PM

Start Freq 9.000 kHz ) #Avg Type: RMS TRAC
PNO: Fast iy Trig: Free Run Avg|Hold:>50/50 TP

IFGain:Low #Atten: 0 dB

Ref Offset 14.31 dB
10 dBidiv  Refl 4.31 dBm
Log

s

INEECEENED

HEENNNEER
HEEFa
EEEHENREER

L
.
-

Start 9 kHz .
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

TracelDet

Select Traceb
1

Clear Write

Trace Average

View/Blank >
Trace On

MSG STATUS €3 Input Overload;ADC over range
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Plot 8-14: Undesirable Emissions Channel 100 (5500 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:33

MKR 32.99 GHz
REF 2.@ dBm HARMONTIC ; —7@.29@ dBm

1@ dB/
POS PK

CNVLOSS
22.0

hﬂ"ﬁ,‘omv}‘\m-‘.l.bwh‘wh.* D w.e.n.,x&-m-ww.«m*.wmyrmwww«fwwalwﬂlkh

(I}
START 2E6.% GHz
RES BW 1 MHz YBW 3 MH=z
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Plot 8-15: Undesirable Emissions Channel 116 (5580 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC SEMSE:IMT ALIGN AUTO 05:24:26 PM

Start Freq 9.000 kHz #Avg Type: RMS TRAC fracelDet
PNO: Fast i, 1rig: Free Run Avg|Hold: 48/50

IFGain:Low #Atten: 0 dB Select Trar:eb

Ref Offset14.31 dB 1

1LO dBidiv  Ref 4.31 dB

Clear Write

Trace Average

View/Blank >
Trace On

Start 9 kHz Stop 26.50 GHz
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS €3 Input Overload;ADC over range

Page 72 of 109



Plot 8-16: Undesirable Emissions Channel 116 (5580 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:17

ho MKR 33.48 GH:z
K REF 2.@ dBm HARMONIC 2L —7@.4@ dBm

1@ dB/
FOS PK

CNVLOSS
22.0

*%w#w“wmm--nldﬂjwmwmmmw«wwmmi‘mwwv-\M.ﬁmmmtw

1
STOF 40.0 GHz
VBEBW 3 MHz SWFE 238 msec
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Plot 8-17: Undesirable Emissions Channel 140 (5700 MHz); 9 kHz — 26.5 GHz

Agilent Spectrum Analyzer - Swept SA
Lx! RF S0G  AC SEMSE:IMT ALIGN AUTO 05:25:11 PM

Start Freq 9.000 kHz #fvy Type: RMS TRAC Ul
PNO: Fast () Trig: Free Run Avg|Hold:>50/50 TP

IFGain:Low #Atten: 0 dB Select Trar:eb
Ref Offset14.31 dB 1
1LO dBidiv  Ref 4.31 dBm

Clear Write

Trace Average

View/Blank >
Trace On

Start 9 kHz Stop 26.50 GHz
#Res BW 1.0 MHz VBEW 3.0 MHz Sweep 66.3 ms (1001 pts)

MSG STATUS €3 Input Overload;ADC over range
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Plot 8-18: Undesirable Emissions Channel 140 (5700 MHz); 26.5 - 40 GHz

8566B Plot Generated on 31 Jul, 2013 10:16

2.2 dBm HARMONIC 2L

w/"wwmw.»bﬁmw LUSBL B ~M.uM‘n~fn‘umw-~'J-j.ﬁrwa'mr«%mw‘amwmi\w

1
START 26.5 GHz STOP 40.0 GHz

RES BW 1 MHz VBW 3 MHz SWF 338 m=zec

8.3 Limits of Undesirable Emissions

(b) Undesirable emission limits: Except as shown in paragraph (b)(6) of this section, the peak emissions
outside of the frequency bands of operation shall be attenuated in accordance with the following limits:
(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz. Devices operating in the 5.25-5.35 GHz band that
generate emissions in the 5.15-5.25 GHz band must meet all applicable technical requirements for
operation in the 5.15-5.25 GHz band (including indoor use) or alternatively meet an out-of-band emission
EIRP limit of —27 dBm/MHz in the 5.15-5.25 GHz band.

(3) For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz
band shall not exceed an EIRP of -27 dBm/MHz.

Test Personnel:

) P
Daniel W. Baltzell July 29-30, 2013

Test Engineer Signature Dates of Test
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9 26 dB Bandwidth — FCC 15.407(a); RSS-210 A9.2

9.1 26 db Bandwidth Test Procedure

The 26 dB bandwidths were measured using a 50-ohm spectrum analyzer with the resolution bandwidth
set at 1% of the span. The device was modulated and the spectrum analyzer placed in max hold to

capture the trace. The minimum 26 dB bandwidths are presented below.

Table 9-1: 26 dB Bandwidth Test Equipment
Serial Calibration
RTL Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz - 26.5 GH2) MY51250846 4/16/14
Weinschel Attenuator DC-18 GHz
900948 Corporation 47-10-43 10 dB 50W BH1487 3/18/14

9.2 26 db Bandwidth Test Results

Table 9-2: 26 db Bandwidth Test Data
Channel Frequency (MHz) 26 dB Bandwidth (MHz)
36 5180 24.2
40 5200 25.2
48 5240 245
52 5260 27.5
60 5300 25.8
64 5320 26.2
100 5500 27.7
116 5580 32.0
140 5700 26.9
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Plot 9-1: 26 dB Bandwidth Channel 36 (TX Frequency 5180 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW

SEMSE:TNT ALTGN ALUTO 03:25:54 PM Jul 29, 2013
Center Freq: 5.181486789 GHz Radio Std: None Trace/Detector
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device:BTS

Ref Offset 14.31 dB
Ref 10.00 dBm

Clear Write

Center 5.181 GHz
Res BW 470 kHz VBW 5 MHz

Occupied Bandwidth Total Power 18.6 dBm

17.350 MHz

Transmit Freq Error -1.4864 MHz OBW Power 99.00 %
x dB Bandwidth 24.15 MHz x dB -26.00 dB

STATUS
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Plot 9-2: 26 dB Bandwidth Channel 40 (TX Frequency 5200 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW
SEMSE:TMT ALTGN ALUTCH 03:26:46 M 1l 29, 2013
Center Freq: 5.200000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 10.00 dBm

CenterFreq
5.200000000 GHz

w—
B
e
T
A
-
E A
A
.
A

CF Step

5.000000 MHz
Center 5.2 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power 18.1 dBm Freq Offset

17.278 MHz 0 Hz

Transmit Freq Error 39.825 kHz OBW Power 99.00 %
x dB Bandwidth 25.18 MHz x dB -26.00 dB

STATUS

Page 78 of 109



Plot 9-3: 26 dB Bandwidth Channel 48 (TX Frequency 5240 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW
SEMSE:TMT ALTGN ALUTCH 03:27:38 PM 1l 29, 2013
Center Freq: 5.240000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 10.00 dBm

CenterFreq
5.240000000 GHz

CF Step

5.000000 MHz
Center 5.24 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power 18.5 dBm Freq Offset

17.326 MHz 0 Hz

Transmit Freq Error 38.615 kHz OBW Power 99.00 %
x dB Bandwidth 24.54 MHz x dB -26.00 dB

STATUS

Page 79 of 109



Plot 9-4: 26 dB Bandwidth Channel 52 (TX Frequency 5260 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW
SEMSE:INT ALTGN AUTO 03:28:14 PM Jul 29, 2013
Center Freq: 5.260000000 GHz Radio Std: None
Cp) Trig: Free Run Avg|Hold:>10/10
HIFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 30.00 dBm

Center 5.26 GHz
Res BW 470 kHz VBW 5 MHz

Occupied Bandwidth Total Power 25.7 dBm

17.505 MHz

Transmit Freq Error 19.078 kHz OBW Power 99.00 %
x dB Bandwidth 27.48 MHz x dB -26.00 dB

STATUS

Frequency

CenterFreq
5.260000000 GHz

CF Step
5.000000 MHz
Man

Freq Offset
0OHz
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Plot 9-5: 26 dB Bandwidth Channel 60 (TX Frequency 5300 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW
SEMSE:TMT ALTGN ALUTCH 03:28:57 P 1l 29, 2013
Center Freq: 5.300000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 30.00 dBm

CenterFreq
5.300000000 GHz

CF Step

5.000000 MHz
Center 5.3 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power 25.8 dBm Freq Offset

17.459 MHz 0 Hz

Transmit Freq Error -2.417 kHz OBW Power 99.00 %
x dB Bandwidth 25.81 MHz x dB -26.00 dB

STATUS
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Plot 9-6: 26 dB Bandwidth Channel 64 (TX Frequency 5320 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW
SEMSE:TMT ALTGN ALUTCH 03:20:35 P 1l 29, 2013
Center Freq: 5320000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 30.00 dBm

CenterFreq
5.320000000 GHz

CF Step

5.000000 MHz
Center 5.32 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power 25.8 dBm Freq Offset
17.429 MHz OHz

Transmit Freq Error 28.566 kHz OBW Power 99.00 %
x dB Bandwidth 26.17 MHz x dB -26.00 dB

STATUS
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Plot 9-7: 26 dB Bandwidth Channel 100 (TX Frequency 5500 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW
SEMSE:TMT ALTGN ALUTCH [013:30:43 PM 1l 29, 2013
Center Freq: 5500000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 20.00 dBm

CenterFreq
5.500000000 GHz

CF Step

5.000000 MHz
Center 5.5 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power 26.4 dBm Freq Offset
17.674 MHz OHz

Transmit Freq Error -941 Hz OBW Power 99.00 %
x dB Bandwidth 27.73 MHz x dB -26.00 dB

STATUS
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Plot 9-8: 26 dB Bandwidth Channel 116 (TX Frequency 5580 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW

RF S0G AC GENSE:TNT ALIGN AUTO 03:31:14 PM Jul 29, 2013
Center Freq 5.580000000 GHz Center Freq: 5580000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 20.00 dBm

CenterFreq
5.580000000 GHz

CF Step

5.000000 MHz
Center 5.58 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power . Freq Offset
17.604 MHz 0 Hz

Transmit Freq Error -30.468 kHz OBW Power 99.00 %

x dB Bandwidth 31.97 MHz x dB -26.00 dB

STATUS
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Plot 9-9: 26 dB Bandwidth Channel 140 (TX Frequency 5700 MHz) - 802.11a

Agilent Spectrum Analyzer - Occupied BW

S0G AC GENSE:TNT ALIGN AUTO 05:32:04 PM Jul 29, 2013
Center Freq 5.700000000 GHz Center Freq: 5700000000 GHz Radio 5td: None Frequency
iy Trig:Free Run Avg|Hold:> 1010
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 14.31 dB
Ref 20.00 dBm

CenterFreq
5.700000000 GHz

CF Step

5.000000 MHz
Center 5.7 GHz Auto Man

Res BW 470 kHz VBW % MHz —

Occupied Bandwidth Total Power . Freq Offset
17.671 MHz 0 Hz

Transmit Freq Error -35.652 kHz OBW Power 99.00 %

x dB Bandwidth 26.87 MHz x dB -26.00 dB

STATUS

Test Personnel:

Oy el Boks”
Daniel W. Baltzell e = July 29, 2013

Test Engineer Signature Date of Tests
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10 Radiated Emissions — FCC 15.209; RSS-Gen

10.1 Limits of Radiated Emissions Measurement

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009-0.490 2400/f (kHz) 300
0.490-1.705 2400/t (kHz) 30

1.705-30.0 30 30
30-88 100 3
88-216 150 3

216-960 200 3
Above 960 500 3

As shown in 15.35(b), for frequencies above 1000 MHz, the field strength limits are based on average
detector, however, the peak field strength of any emission shall not exceed the maximum permitted
average limits, specified above by more than 20 dB under any circumstances of modulation.

10.2 Radiated Emissions Measurement Test Procedure

Before final measurements of radiated emissions were made on the open-field three/ten meter range, the
EUT was scanned indoors at one and three meter distances. This was done in order to determine its
emissions spectrum signature. The physical arrangement of the test system and associated cabling was
varied in order to determine the effect on the EUT's emissions in amplitude, direction and frequency. This
process was repeated during final radiated emissions measurements on the open-field range, at each
frequency, in order to ensure that maximum emission amplitudes were attained.

Final radiated emissions measurements were made on the three/ten-meter, open-field test site. The EUT
was placed on a nonconductive turntable 0.8 meters above the ground plane. The spectrum was
examined from 9 kHz to the 10" harmonic of the highest fundamental transmitter frequency (24.8 GHz).

At each frequency, the EUT was rotated 360°, and the antenna was raised and lowered from 1 to 4
meters in order to determine the emission’s maximum level. Measurements were taken using both
horizontal and vertical antenna polarizations. For frequencies between 30 and 1000 MHz, the spectrum
analyzer’s 6 dB bandwidth was set to 120 kHz, and the analyzer was operated in the CISPR quasi-peak
detection mode. For emissions above 1000 MHz, emissions are measured using the average detector
function with a minimum resolution bandwidth of 1 MHz. No video filter less than 10 times the resolution
bandwidth was used. The highest emission amplitudes relative to the appropriate limit were measured
and recorded in this report.
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Table 10-1:

Radiated Emissions Test Equipment

RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Rohde and Antenna
900151 Schwarz HFH2-22 (Loop, 9 kHz - 30 MHZ) 827525/019 10/1/13
Hewlett 8449B OPT o
900932 Packard HO2 Preamplifier (1 - 26.5 GHz) 3008A00505 8/10/13
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz - 26.5 GH2) MY51250846 4/16/14
Rhein Tech OATS 1 Preamplifier 40 dB
900905 Laboratories PR-1040 (30 MHZ — 2 GH2) 1006 8/20/13
900878 Rhein Tech AM3-1197- 3 meter antenna mast, Outdoor Not
Laboratories 0005 polarizing Range 1 Required
Insulated KPS-1503- ;
901592 Wire Inc. 3600-KPR SMK RF Cables 20 NA 8/16/13
Insulated KPS-1503- ”
901593 Wire Inc. 360-KPR SMK RF Cables 36 NA 8/16/13
Rhein Tech WRT-000- . Not
901242 Laboratories 0003 Wood rotating table N/A Required
900772 EMCO 3161-02 Horn Antenna (2 - 4 GHz) 9804-1044 4/19/14
900321 EMCO 3161-03 Horn Antennas (4 — 8.2 GHz) 9508-1020 4/19/14
Horn Antennas
900323 EMCO 3160-7 (8.2 — 12.4 GH2) 9605-1054 4/19/14
Horn Antenna
900356 EMCO 3160-08 (12.4 - 18 GH2) 9607-1044 4/19/14
Horn Antennas
900325 EMCO 3160-9 (18 - 26.5 GH2) 9605-1051 4/19/14
RA28-K-F- 26.5 - 40 GHz Waveguide
900873 CMT 4B-C WR-28 990706-001 1/23/14
Horn Antenna
901303 EMCO 3160-10 26.5 - 40.0 GHz WR-28 960452-007 1/23/14
Bilog Antenna
900791 Chase CBL6111B (30 MHz — 2000 MHZ) N/A 2/2/14
Hewlett Harmonic Mixer
900126 Packard 11970A 26.5 - 40 GHz 2332A01199 1/23/14
Hewlett Power Amplifier
900933 Packard 11975A (2 - 8 GH2) 2304A00348 N/A
900930 Hewlett 85662A Spectrum Analyzer 3144A20839 |  2/6/14
Packard Display Section
Hewlett Spectrum Analyzer
900931 Packard 8566B (100 Hz - 22 GH2) 3138A07771 2/6/14
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10.3 Radiated Emissions Test Results

10.3.1 Radiated Emissions Digital Test Data

Table 10-2: Digital Radiated Emissions
Temperature; 78°F Humidity: 37%
Emission Test Antenna | Turntable | Antenna | Analyzer Cor?tlatcetion Emission Limit Marain | Pass/
Frequency Detector Polarity | Azimuth Height Reading Factor Level (dBuV/m) (dé]) Fail
(MHz) (H/V) (deg) (m) (dBuVv) (dB/m) (dBuV/m)
156.000 Qp H 0 1.0 31.0 -21.6 9.4 43.5 -34.1 | Pass
215.995 Qp V 40 1.0 40.2 -21.8 18.4 43.5 -25.1 | Pass
228.000 Qp \ 0 1.0 37.6 -20.9 16.7 46.0 -29.3 | Pass
240.000 Qp \% 30 1.0 37.1 -19.5 17.6 46.0 -28.4 | Pass
264.000 Qp H 0 1.0 36.2 -17.0 19.2 46.0 -26.8 | Pass
276.000 Qp H 0 1.2 36.8 -17.4 19.4 46.0 -26.6 | Pass
288.000 Qp H 0 1.0 38.8 -17.4 21.4 46.0 -24.6 | Pass
400.000 Qp \ 180 1.2 34.4 -14.1 20.3 46.0 -25.7 | Pass

Test Personnel:

Daniel W. Baltzell

V" _,

August 1, 2013

Test Engineer

Signature

10.3.2 Radiated Emissions Harmonics/Spurious Test Data

Date of Tests

Table 10-3: Radiated Emissions Harmonics/Spurious Channel 36 (TX Frequency: 5180 MHz)
Emission Peak Analyzer Aver?z%i:;:alyzer o TR Average | Average
Reading 9 Correction| Emission . .g verag
Frequency (dBuV) (dBuV) Eactor Level Limit Margin
(MHz) (1 MHz RBW/ (dBuVv/m)| (dB)
(1 MHz RBW/VBW) 10 Hz VBW) (dB/m) | (dBuV/m)
15540 15.7 151 14.7 29.8 54.0 -24.2
20720 19.5 19.5 20.8 40.3 54.0 -13.7
Table 10-4: Radiated Emissions Harmonics/Spurious Channel 40 (TX Frequency: 5200 MHz)
Emission Peak Analyzer Aver;gez(ﬁzalyzer Site Average Average | A
Reading 9 Correction] Emission °rag verage
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (1 MHz RBW/ (dBuV/m)| (dB)
(1 MHz RBW/VBW) 10 Hz VBW) (dB/m) | (dBuVim)
15600 15.8 15.3 14.8 30.1 54.0 -23.9
20800 211 20.2 20.9 41.1 54.0 -12.9
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Table 10-5:

Radiated Emissions Harmonics/Spurious Channel 48 (TX Frequency: 5240 MHz)

. Peak Analyzer Average A_nalyzer Site Average
Emission . Reading . o Average | Average
Reading Correction| Emission L ¢
Frequency (dBUV) (dBuVv) Factor Level Limit Margin
(MHZ) 1 1 MHz RBW/VBW) (iOMHHZZVF;E\’/\\’/\)” @B/m) | (@Buv/m) | @BUV/m) | (dB)
15720 15.9 14.9 14.8 29.7 54.0 -24.3
20960 19.3 18.3 21.2 39.5 54.0 -14.5
Table 10-6: Radiated Emissions Harmonics/Spurious Channel 52 (TX Frequency: 5260 MHz)
L Peak Analyzer Average Analyzer Site Average
Emission . Reading . g Average | Average
Reading Correction | Emission _ ;
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MH2) 1 (1 MHz RBWVBW) (iOMHHZZVF;?/\\’/\)” @B/m) | @Buvim) | @BUVM) [ (dB)
15780 17.3 17.1 14.9 32.0 54.0 -22.0
21040 19.1 19.1 21.3 40.4 54.0 -13.6
31560.0 20.1 7.9 8.7 16.6 54.0 -37.4
Table 10-7: Radiated Emissions Harmonics/Spurious Channel 60 (TX Frequency: 5300 MHz)
L Peak Analyzer Average Analyzer Site Average
Emission : Reading . o Average | Average
Reading Correction | Emission S .
Frequency (dBuV) (dBuVv) Eactor Level Limit Margin
(MH2) 11 MHz RBWIVBW) (iOMHHZZVRBBV\O)” @B/m) | @Buvim) | (@BUVimM) | (dB)
10600 27.7 27.4 9.1 36.5 54.0 -17.5
15900 16.4 155 14.9 30.4 54.0 -23.6
21200 18.9 18.2 21.5 39.7 54.0 -14.3
Table 10-8: Radiated Emissions Harmonics/Spurious Channel 64 (TX Frequency: 5320 MHz)
Peak Analyzer Average Analyzer Site Average
Emission . Reading . S Average | Average
Reading Correction | Emission e )
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHZ) 1 (1 MHz RBWIVBW) (iOMHHZZVRBBV\\;\)” @B/m) | @Buvsm) | @BUVM) | (dB)
10640.0 28.6 28.3 9.1 37.4 54.0 -16.6
15960.0 17.5 16.9 15.0 31.9 54.0 -22.1
21280.0 21.6 20.7 215 42.2 54.0 -11.8
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Table 10-9:

Radiated Emissions Harmonics/Spurious Channel 100 (TX Frequency: 5500 MHz)

_ Peak Analyzer Average Analyzer Site Average
Emission . Reading . g Average | Average
Reading Correction | Emission L ¢
Frequency (dBUV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (dBuV/m) (dB)
(1 MHz RBW/VBW) 10 Hz VBW) (dB/m) (dBuV/m)
11000.0 25.0 24.5 9.1 33.6 54.0 -20.4
Table 10-10: Radiated Emissions Harmonics/Spurious Channel 116 (TX Frequency: 5580 MHz)
o Peak Analyzer Average Analyzer Site Average
Emission . Reading . L Average | Average
Reading Correction | Emission S ;
Frequency (dBuV) (dBuVv) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (dBuV/m) (dB)
(1 MHz RBW/VBW) 10 Hz VBW) (dB/m) | (dBuV/m)
11160.0 26.6 26.5 12.8 39.3 54.0 -14.7
22320.0 17.4 14.1 25.5 39.6 54.0 -14.4
Table 10-11: Radiated Emissions Harmonics/Spurious Channel 140(TX Frequency: 5700 MHz)
L Peak Analyzer Average Analyzer Site Average
Emission . Reading . S Average | Average
Reading Correction | Emission . )
Frequency (dBuV) (dBuV) Factor Level Limit Margin
(MHz) (2 MHz RBW/ (dBuV/m) (dB)
(1 MHz RBW/VBW) 10 Hz VBW) (dB/m) | (dBuV/m)
11400.0 27.6 27.3 9.8 37.1 54.0 -16.9
22800.0 14.4 114 22.0 33.4 54.0 -20.6
Test Personnel:
Daniel W. Baltzell et =7 July 31, 2013

Test Engineer

Signature

Date of Test
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11 Conducted Emissions - FCC Rules and Regulations Part 15.207; RSS-Gen 7.2.2
11.1 Site and Test Description

The power line conducted emissions measurements were performed in a Series 81 type shielded
enclosure manufactured by Rayproof. The EUT was assembled on a wooden table 80 centimeters high.
Power was fed to the EUT through a 50-ohm/50 microhenry Line Impedance Stabilization Network
(LISN). The EUT LISN was fed power through an A.C. filter box on the outside of the shielded enclosure.
The filter box and EUT LISN housing are bonded to the ground plane of the shielded enclosure. A
second LISN, the peripheral LISN, provides isolation for the EUT test peripherals. This peripheral LISN
was also fed A.C. power. A metal power outlet box, which is bonded to the ground plane and electrically
connected to the peripheral LISN, powers the EUT host peripherals.

The spectrum analyzer was connected to the AC line through an isolation transformer. The 50-ohm
output of the EUT LISN was connected to the spectrum analyzer input through a Solar 100 kHz high-pass
filter. The filter is used to prevent overload of the spectrum analyzer from noise below 100 kHz.
Conducted emission levels were measured on each current-carrying line with the spectrum analyzer
operating in the CISPR quasi-peak mode (or peak mode if applicable).

The analyzer's 6 dB bandwidth was set to 9 kHz. Video filter less than 10 times the resolution bandwidth
is not used. Average measurements are performed in linear mode using a 10 kHz resolution bandwidth,
a 1 Hz video bandwidth, and by increasing the sweep time in order to obtain a calibrated measurement.
The emission spectrum was scanned from 150 kHz to 30 MHz. The highest emission amplitudes relative
to the appropriate limits were measured and have been recorded.

11.2 Test Limits

Line-Conducted Emissions

Limit (dBuV)

Frequency (MHz) Quasi-Peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50 to 5.00 56 46
5.00 to 30.00 60 50
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11.3 Conducted Emissions Test Data

11.3.1 Conducted Emissions Transmit Center Channel Simultaneous TX

Plot 11-1: Conducted Emissions Transmit (Channel 100) - Neutral Side
= Average Limi
2013095 Rhein Tech Laboratories, Inc.  Quast peak Limt
AT00 FCC Part 15.207 — Line2- Neutral
Vocollect Neutral (Transmit Ch. 100) X eragee
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Operator: Dan Baltzell Frequency MHz

02:55:01 PM, Thursday, August 01, 2013

Plot 11-2: Conducted Emissions Transmit (Channel 100) - Hot Side

2013005 Rhein Tech Laboratories, Inc.
A700 FCC Part 15.207
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Operator: Dan Baltzell Frequency MHz
04:09:32 PM, Thursday, August 01, 2013
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11.3.2 Conducted Emissions Receive Channel 6 DSSS

Plot 11-3: Conducted Emissions Receive (Channel 100) - Neutral Side
- A Limit
2013095 Rhein Tech Laboratories, Inc. Z Quast peak Limi
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04:31:13 PM, Thursday, August 01, 2013
Plot 11-4: Conducted Emissions Receive (Channel 100) - Hot Side
- A L
2013095 Rhein Tech Laboratories, Inc. = Qlest peak Lmi
A700 FCC Part 15.207 — Line1-Phase
Vocollect Line1 (Receive Ch. 100) X Averages
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04:23:33 PM, Thursday, August 01, 2013

Results: Pass
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Table 11-1: Conducted Emissions Test Equipment

Serial Calibration
RTL Asset # Manufacturer Model Part Type Number Due Date
900339 Hewlett Packard 85650A Quasi-Peak Adapter |2521A00743| 2/7/14
900729 Solar 8130 Filter 947306 3/26/15
901082 AFJ International LS16 16A LISN 16010020081| 3/26/14
; Emissions Testing
N/A Quantum Change Tile Software 4.0.A.8 N/A

Spectrum Analyzer

900968 Hewlett Packard 8567A (10 KHz - 1.5 GHz) 2602A00160] 2/17/14
900970 Hewlett Packard 85662A Spedg‘g‘pg’;""'yzer 2542A11239| 2/17/14
Test Personnel:
Daniel W. Baltzell e = August 1, 2013
Test Engineer Signature Date of Tests

12 Conclusion

The data in this measurement report shows that the EUT as tested, Vocollect, Inc. A700 Series Terminal,
Model #s TAP910-01, TAP920-01,and TAP930-01, FCC ID: MQO-TAP900-01, IC: 2570A-TAP90001,
complies with all the applicable requirements of Parts 2 and 15 of the FCC Rules and Regulations and
Industry Canada RSS-210.

Page 94 of 109



