Test Site:

FCC Test Site No.:

IC OATS No.:

96997
IC3475A-1

ECL-EMC Test Report No.: 14-196

Equipment under test:

FCC ID:

Type of test:

Measurement Procedures:

TFAH-ES70/80/50 500MHz Path
XS5-TFAHES7850

FCC 47 CFR Part 90 Subpart I: 2014

Private Land Mobile Repeater

47 CFR Parts 2:2014 (Frequency Allocations and Radio
Treaty Matters; General Rules and Regulations),

Part 90:2014 (Private Land Mobile),

ANSI/TIA-603-C (2004), Land Mobile FM or PM
Communications Equipment Measurement and Performance
Standards

Test result: Passed
Date of issue: 03.06.15 Signature:
Issue-No.: 02 Author: ny \7\ DN crToun Zahimann, o~ Bureau Veritas CPS,
“ =ECL,
Tom Zahlmann (e):wailztom.zahlmann@de.bureauveritas.com, c=DE
Test engineer Date: 2015.06.03 10:36:19 +02'00'
Date of delivery: 11.08.14 | Checked: O Gt Romer Buten Vertas CPS G,
(@ W J ou=ECL, email=christian.roemer@de bureauveritas.com,
Christian Rémer c=DE
Project Manager EMC Datum: 2015.06.03 10:53:56 +02'00"
Test dates: 17.02.2014
—23.04.15
Pages: 80

The test report shall not be reproduced except in full without the written approval of the testing laboratory.

ECL-EMC-TR-14-196-V02.00

Page 1 of 80




Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

VERITAS

Manufacturer: ANDREW Wireless Systems GmbH
Industriering 10

D-86675 Buchdorf

Tel.: +49 (0)9099 69 0
Fax: +49 (0)9099 69 140

Test Location: Bureau Veritas Consumer Products Services
Germany GmbH
European Compliance Laboratory (ECL)
Thurn-und-Taxis-Stral’e 18
D-90411 Nurnberg
Tel.: +49 40740410
Fax: +49 40 74041-2755

General:

The purpose of this report is to show compliance to the FCC regulations for licensed devices operating
under section 90 of the Code of Federal Regulations title 47.

This report informs about the results of the RF tests, it only refers to the equipment under test. No part of
this report may be reproduced in any form, without written permission.
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1 Test Results Summary
Name of Test FCC Para. No. | FCC Method FCC Spec. Result
RF Power Output 90.219 2.1046 5 Watts ERP Complies
Occupied Bandwidth 90.210 2.1049 Input/Output Complies
Spurious Emissions at Antenna 90.210 2.1051 ~13dBm Complies
Terminals
KDB 935210
Intermodulation testing 90.219 D02 v02 -13dBm Complies
Annex D.3

Frequency Stability 90.213 2.1055 1 ppm NA

I KDB 935210 KDB 935210 | KDB 935210 D02 .
Out of Band Rejection D02 v02 D02 v02 V02 Complies
Noise KDB 935210 KDB 935210 | KDB 935210 D02 Comolies

D02 v02 D02 v02 v02 P

Radiated Spurious emission 90.210 2.1053 -13dBm Complies

Frequency stability is given by: The system gets an electrical analog signal from the BSS which is
converted into an analog optical signal, transmitted by the optical links and then reconverted in the
Remote Unit into an analog electrical signal. During this process happens no frequency
change/maodification, so input and output have same frequency what can be seen under capture
“Occupied Bandwith”.

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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2 Equipment under test (E.U.T.)

2.1 Description

Kind of equipment

TFAH-ES70/80/50

Andrew Ident. Number

Id. No. TFAH-ES70/80/50

Serial no.(SN) 10
Revision 00
Software version and ID n. a.
Type of modulation and Designator F3E (Voice) X
C4FM (D7W) X
H-DQPSK (D1W) X
Frequency Translation F1-F1 X
F1-F2 ]
N/A Ol
Band Selection Software ]
Duplexer ]
Full band X

2.1.1 Downlink

Pass band 406 MHz — 512 MHz

Band # 1 406.1 MHz — 454 MHz

Band # 2 456.0 MHz — 462.5375 MHz
Band # 3 462.7375 MHz — 467.5375 MHz
Band # 4 467.7375 MHz — 512 MHz

Max. composite output power

based on one carrier per pass band (rated) 18 dBm = 0.063 W

Gain* 15 dB
*see 2.1.5
2.1.2 Uplink
Pass band n. a.
Gain* n. a.
*see 2.1.5

Note: The EUT does not transmit over the air in the uplink direction.

2.1.3 Description of EUT
TFAH-ES70/80/50 is a multi-band, multi-operator remote unit configuration used in conjunction with a
master unit in the ION optical distribution system. This system transports up to three frequency bands
simultaneously (500 MHz, 700 MHz, and 800MHz), providing a cost-effective solution for distributing
capacity from one or more base stations.

This Test Report describes only the approval of the 500 MHz path

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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"BUREAU |

2.1.4 Block diagram of measurement reference points

MU ION E EUT
BTS | attenuation Master e (Remote Unit)
g Unit
: Y
X
/
z A B

figure 2.1.4-#1 Block diagram of measurement reference points

Remote Unit is the EUT

O/E
SRMU

Reference point A
Reference point B
Reference point Z

Downlink:

Optical / Electrical converter
Sub Rack Master Unit

SRMU UL output, DL input
Remote Unit DL output, UL input
BTS DL output, UL input

Measure from reference point B to A

Since a signal generator does not supply a good output signal with +33 or +43dBm, for the downlink

measurement the MU Attenuation is not used.
That means for downlink measurements the signal generator is connected to measurement point A at the
master optical / electrical converter and the analyzer to the measurement point B at the RU.

2.1.5 Downlink System Gain and Output Power

System optimized MU Attenuation Maximum rated RU Gain Maximum rated
for BTS power (manual leveling) input power output power
at the MU OTRX at RU Antenna
port
z A AtoB B
+18.0 dB
+33 dBm 30dB 3dBm +15 dB .m
@ 1 carrier
System Gain
Zto B -15 dB
+43 dB +18.0 dB
3 dBm 40 dB 3 dBm +15 dB 8.0 dBm
@ 1 carrier
System Gain
ZtoB -25 dB

table 2.1.5-#1 Equipment under test (E.U.T.) Description Downlink System Gain and Output Power

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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3

3.1 Test environment
All tests were performed under the following environmental conditions:

Test site (Andrew Buchdorf)

"BUREAU |

Condition Minimum value Maximum value
Barometric pressure 86 kPa 106 kPa
Temperature 15°C 30°C
Relative Humidity 20 % 75 %
Power supply range 5% of rated voltages
Test Voltage 230V AC 50Hz
3.2 Test equipment
A;:‘:‘?TEW Test equipment Type Manufacturer Serial No. Calibration
9102 Network Analyzer ZVB14 R&S 100118 08/15
9054 Spectrum Analyzer FSV13 R&S 100859 12/15
9233 Signal Generator SMBV100A R&S 257777 06/15
8849 Signal Generator SMU200A R&S 101732 04/16
8671 Power Meter E4418B Agilent GB39513094 06/15
8672 Power Sensor E9300H Agilent US41090179 06/15
7306 Circulator C25E-1FFF AEROTEK 12580 ClU
7307 Circulator C25E-1FFF AEROTEK 12581 ClU
7408 RF-Cable 2,0m; N-N Andrew - ClU
7409 RF-Cable 2,0m; N-N Andrew - ClU
7410 RF-Cable 1,0m; N-N Andrew - ClU
7411 RF-Cable 2,0m; N-N Andrew - ClU
7373 RF-Cable Multiflex141 Andrew - ClU
7374 RF-Cable Multiflex141 Andrew - ClU
7437 RF-Cable Multiflex141 Andrew - ClU
7438 RF-Cable Multiflex141 Andrew - ClU
7439 RF-Cable Multiflex141 Andrew - ClU
7443 RF-Cable Multiflex141 Andrew - ClU
7444 RF-Cable Multiflex141 Andrew - ClU
7445 RF-Cable Multiflex141 Andrew - ClU
7446 RF-Cable Multiflex141 Andrew - ClU
7447 RF-Cable Multiflex141 Andrew - ClU
7448 RF-Cable Multiflex141 Andrew - Clu
7449 RF-Cable Multiflex141 Andrew - Clu
7450 RF-Cable Multiflex141 Andrew - Clu
7440 RF-Cable RG-223 0.8m Andrew ClU
7441 RF-Cable RG-223 0.8m Andrew ClU
7453 RF-Cable RG223 2m SMA. Andrew ClU
7454 RF-Cable RG223 2m SMA. Andrew ClU
7455 RF-Cable RG223 2m SMA. Andrew ClU
7144 Attenuator 2N-20dB Inmet 64671 - Clu
7341 Power Attenuator 768-20 Narda - Clu
7368 Matrix COMMSCOPE - weekly

ClIU = Calibrate in use

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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3.3 Input and output losses

All recorded power levels should be referenced to the input and output connectors of the repeater, unless
explicitly stated otherwise.

The test equipment used in this test has to be calibrated, so that the functionality is also checked.

All cables, attenuators, splitter, isolator, circulator and combiner etc. must be measured before testing
and used for compensation during testing.

3.4 Measurement uncertainty

The extended measurement uncertainty corresponds to the measurement results from the standard
measurement uncertainty multiplied by the coverage factor k=2. The true value is located in the
corresponding interval with a probability of 95 %.

4 Test site (Bureau Veritas Consumer Products Services)

FCC Test site: 96997
IC OATS: IC3475A-1

See relevant dates under section 10 of this test report.

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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5 RF Power Out: §90.219, §2.1046
Signal Spectrum

Generator EUT x dB Analyzer or
Att.* Power Meter

External Attenuator DL x dB =20 dB
figure 5-#1 Test setup: RF Power Out: §90.219, §2.1046

Measurement uncertainty + 0,38 dB

Test equipment used 9054, 9233, 7444; 7306; 7144; 7454; 7453,
7341; 7449; 7368

5.1 Limit

90.219(d) Deployment rules. Deployment of signal boosters must be carried out in accordance with the
rules in this paragraph.

(3) Signal boosters must be deployed such that the radiated power of the each retransmitted channel, on
the forward link and on the reverse link, does not exceed 5 Watts effective radiated power (ERP).

(e) Device Specifications. In addition to the general rules for equipment certification in §90.203(a)(2) and
part 2, subpart J of this chapter, a signal booster must also meet the rules in this paragraph.

(1) The output power capability of a signal booster must be designed for deployments providing a
radiated power not exceeding 5 Watts ERP for each retransmitted channel.

5.2 Test method
§ 2.1046 Measurements required: RF power output.

(a) For transmitters other than single sideband, independent sideband and controlled carrier
radiotelephone, power output shall be measured at the RF output terminals when the transmitter is
adjusted in accordance with the tune-up procedure to give the values of current and voltage on the circuit
circuit elements specified in § 2.1033(c)(8). The electrical characteristics of the radio frequency load
attached to the output terminals when this test is made shall be stated.

(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all calculations
and methods used by the applicant for determining carrier power or peak envelope power, as
appropriate, on the basis of measured power in the radio frequency load attached to the transmitter
output terminals shall be shown. Under the testconditions specified, no components of the emission
spectrum shall exceed the limits specified in the applicable rule parts as necessary for meeting
occupied bandwidth or emission limitations

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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5.3 Test Results
Detector RMS.

Test signal Analog:
FM signal with 3.0 kHz deviation and 2.5 kHz rate and sine waveform.

Test signal APCO Phase1 C4FM:
Modulation 4FSK, with 1.8 kHz deviation and 4.8 ksym/s symbol rate

Test signal APCO Phase2 H-DQPSK:
Modulation pi/4-DQPSK, 6 ksym/s symbol rate

According to ANSI C63.4 section 13.1 Table 5 for operating frequencies more then 10MHz: The test shall
be performed at Bottom, Middle and Top frequencies.

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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5.3.1 Downlink
Band # | Modulation Measured RBW | RF Power | RF Power | Plot -
at VBW [dBm] W]
Span
100kHz 53111
Analog Middle 430.05 MHz 300kHz 18.0 0.063 T
#1
1,5MHz
APCO 100kHz 53112
1 Phase1 Middle 430.05 MHz 300kHz 18.0 0.063 : #1' :
C4FM 1,5MHz
APCO 100kHz 53113
Phase2 H- | Middle 430.05 MHz 300kHz 18.0 0.063 : #1' :
DQPSK 1,5MHz
100kHz 5.3.1.9.1
Analog Middle | 459.26875 MHz 300kHz 18.0 0.063 T
#1
1,5MHz
APCO 100kHz 53122
2 Phase1 Middle | 459.26875 MHz 300kHz 18.0 0.063 ) #1' :
C4FM 1,5MHz
APCO 100kHz 53123
Phase2 H- | Middle | 459.26875 MHz 300kHz 18.0 0.063 Tu
DQPSK 1,5MHz
100kHz 5.3.1.3.1
Analog Middle 465.1375 MHz 300kHz 18.0 0.063 TR
#1
1,5MHz
APCO 100kHz 53132
3 Phase1 Middle 465.1375 MHz 300kHz 18.0 0.063 : #1' :
C4FM 1,5MHz
APCO 100kHz 53133
Phase2 H- | Middle 465.1375 MHz 300kHz 18.0 0.063 : #1' :
DQPSK 1,5MHz
100kHz 5.3.1.4.1
Analog Middle | 489.86875 MHz 300kHz 18.0 0.063 DT
#1
1,5MHz
APCO 100kHz 53142
4 Phase1 Middle | 489.86875 MHz 300kHz 18.0 0.063 | #1' :
CAFM 1,5MHz
APCO 100kHz 53143
Phase2 H- | Middle | 489.86875 MHz 300kHz 18.0 0.063 | #1' :
DQPSK 1,5MHz
Maximum output power =18.0 dBm = 0.063 W
Limit Maximum output power = 37 dBm =5 W (erp)

table 5.3.1-#1 RF Power Out: §90.219, §2.1046 Test Results Downlink

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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The max RF Power out is 18 dBm, so the maximum antenna gain (x) can be calculated as follow:
Limit =5 W (erp) = 37 dBm

37dBm>18dBm+x = - > x=37dBm-18 dBm = 19 dBd

x dBi =19 dBd + 2.15 = 21.14 dBi

=> The antenna that will use for the complete system have to have a gain lower than 21.14 dBi, relative to
a dipol.

Band # Modulation Pin / dBm
(Ref. point A)
Analog 3.5
APCO Phase1 37
1 C4FM )
APCO Phase2 H- 3.0
DQPSK )
Analog 3.6
APCO Phase1 27
2 C4FM ’
APCO Phase2 H- 57
DQPSK )
Analog 2.6
APCO Phase1 25
3 C4FM )
APCO Phase2 H- 26
DQPSK )
Analog 3.0
APCO Phase1 31
4 C4FM )
APCO Phase2 H- 3.1
DQPSK )

table 5.3.1-#2 RF Power Out: §90.219, §2.1046 Test Results; Downlink; Input power

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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15 @ VBW 300 kHz

Mode Swoep

20 dBm

10 dBem

MEL)

FIO. IS0 M

18.02 Ffm

0 &

-10 dim

- dBrey

=50 ditm

-4 o

5 e B e

<60 dBrry

70 dEm

CF 430,05 Mz

s

GELpis

-

4 L

T

plot 5.3.1.1-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 1; APCO Phase1

C4FM
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Test Report No.: 14-196 5"“
FCC ID: XS5-TFAHES7850

5.3.1.1.3 APCO Phase2 H-DQPSK

e ) (%]
Ref Lavel 23.00 dBm Offsat 22.14 0B & RBW 100 kHz

11 28 dB = SWT 15 & YBW 300 kHZ Mode Sworp
SiEL

@ 1rm s

20 dom—T ML)

18,03 iffm
ut 0. OA00H M
10 din : -

0 cim £ A

-10 dRm

-5 dlBmy .

|
-3 dibm : |

401 dbir L }

5 B b e et

T

<80 dBmy

70 dEm

CF 230,05 MHz = : BUlpis ' —Hpan 1.5 Mz
-— - - — —
A
. + L <

plot 5.3.1.1-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 1; APCO Phase2 H-
DQPSK

5.3.1.2 Band # 2
5.3.1.2.1 Analog

specr G G
Ref Lavel 23.00 dim Offsat £2.21 B = RBW 100 kHz

ALt 20 dB & SWT Js & VBW 300 kHZ Mode Swoep
= R

@1k Cls

20 dBen M1}

18,00 dFm
15U 2RE TN MHE
1 ol By

0 £ }

-4 dim:

-7 dlBmy .

1
-3 dim . :

40 der 3

50 e - I - - . -},
- el I~ s s

-6 dBmy

—

70 dEm

GF 459, 26875 MHz = : G91pls i % “Hpan 1.5 MHz
—_— R, S R
L I I L)

plot 5.3.1.2-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 2; Analog
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

TeaB

BUREALU

5.3.1.2.2

APCO Phase1 C4FM

Spectnam

Dffsat 2.1 0B & RBW 100 kHz
15 @ YBW 30 kHz

Ref Lavel 23.00 dBm
11 2L dik = SWT

SEL

Modo Swoop

@ irm Cirs

Mi{1]

20 dien
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i8.01 dfm
1SYU2EH 1O MiHE

10 B

0 dam

-0 dim "I

-a1 dBrey +

-20 dim L

-4 dar

50 e e - _i_,_.r:" B

e

-6a dEmy

70 dEm

CF 450, 26075 MHz
il

551 pts

g s'E' an 1.5 Mz

- 4 L

T

plot 5.3.1.2-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 2; APCO Phase1
C4FM

5.3.1.2.3

APCO Phase2 H-DQPSK

Spectnam

Offsat 2221 oB = RBW 100 kHz
15 @ YBW 300 kHz

Ref Lowvel 23.00 dim
ALY 2L dR = BWT

SEL

Moda Swoop

@ irm Cirs

MIl1]

20 dBm
L .

18,02 dfm
159 26H 7L NMHE

10 i +

0

-0 dim

-a1 dBrey T

70 dEm

501 pts

T Q'E' am 1.5 Mz

CF 450, 26075 MHz
—
e a

T

plot 5.3.1.2-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 2; APCO Phase2 H-
DQPSK
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FUVE
Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

5.3.1.3 Band # 3
5.3.1.3.1 Analog
I Spectram

1ﬂ:|:|'
w
Ref Lowvel 23.00 dim Offeat 22.23 0B = RBW 100 kHz
ALY 25 dB = SWT 35 @ VBW 30 kHz

=&

Modo Swoep
[ 1rm Cle
20 dBen

ME[1] 18.01 «Frm

IS 1P A MHE
ri ™,
10 dimy .

0 &

.'I 1
-40 dBm ;

|
-5 dBmy -~

, 4
-3 dim :

f 1
401 dbir L

f Y
50 i —t— | s - —t .
PR T

—l |
<60 dBm

70 dEm

CF #65,1375 MHz G@lpts _“ﬁm 1.5 Mz
il y
JL J

-

plot 5.3.1.3-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 3; Analog
5.3.1.3.2 APCO Phase1 C4FM

Spectram

1ﬂ:|:|'
i
Ref Lavel 23.00 dim Offsat #2.23 0B & RBW 100 kHr

ALt 25 dB & SWT 35 @ VBW 30 kHz Mode Swoep

S
@1k Cls
20 dBm

CTTTRN] 1779 iR
e 165 LA P46 MHE
10 dm .

¥
0 o

b1
-10 dim

lr 1
-7 dBm

| \
-3 dim .

-4 dlbr

R T e =

-0 dBm

7 dEm

CF #65,1375 MHz G@lpts _“ﬁﬁ 1.5 Mz
)| L.

- 4 L

plot 5.3.1.3-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 3; APCO Phase1
C4FM
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

5.3.1.3.3

TeaB

BUREALU

APCO Phase2 H-DQPSK

[ Spectnam
Ref Lavel 23.00 dBm
11
SiGL

@ irm Cirs

25 dB = SWT

Offsat 22.23 0B & RBW 100 kHz

VERITAS

15 @ YBW 300 kHz

20 dim

10 B
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0 dam

-10 dim

-a1 dBrey

e A

70 dEm

CF 465,175 MHz
.H.

- 4 L

551 pts

T

g s'E' an 1.5 Mz

plot 5.3.1.3-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 3; APCO Phase2 H-

5314 Band #4
5.3.1.4.1 Analog

DQPSK

Spectnam

Raf Lavel 23.00 dim
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S5

@ irm Cirs

2 dB @ BWT

Offsat #2.30 cB = RBW

100 kHz

15 @ VBW 300 kHz

Mode Swoep

20 dBm

110 dBm

i8.01 dfm
A9 BEH 75 M
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- 40 dim:

- dBrey

=50 ditm

-4 o

501 g

<60 dBrry

70 dEm

CF 400 86875 MH:
—_—
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- 4 L

T

a’E' an 1.5 MHz

plot 5.3.1.4-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 4; Analog
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

5.3.1.4.2

APCO Phase1 C4FM

Spectrnam

Ref Lavel 23.00 dBm
11 28 dB = SWT

B

Dffsat 22.30 cB & REBW 100 kHz
15 @ YBW 300 kHz

Modo Sworp

@ irm Cirw

20 dem

Mi{1]

1779 dfm
S BEE 5 MEHE

10 d B

O dam

-10 dRm

~a1 By

Bl o T

70 dEm

CF 409 06875 MHz
™

501 pis

g s'E' am 1.5 Mz

- 4 L

plot 5.3.1.4-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 4; APCO Phase1

5.3.1.4.3

APCO Phase2 H-DQPSK

Spectram

C4FM

Ref Lowvel 23.00 dim
ALY 25 dBE = SWT

=t

Dffsat 22.30 oB = RBW 100 kHz
35 @ YBW 300 kHz

Modo Sweep

@ik Clrs

20 dBen

ME[1]

i8.01 dfm
B9 BEH L MHE

1D d B

0 céEm

-0 dim

~a1] dBrey

-20 ditm

-4 clayr

-5 B —t= - T

ekl

——————

<80 dBmy

70 dEm

i':F'aiﬁiiéﬁfﬁs"HHI g

501 pts

T 9’:’ am 1.5 Mz

4 L

plot 5.3.1.4-#1 RF Power Out: §90.219, §2.1046; Test Results; Downlink; Band # 4; APCO Phase2 H-

DQPSK
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

Jezs s

EUREALU
5.3.2 Uplink

n.a.
Note: The EUT does not transmit over the air in the uplink direction.
5.4 Summary test result

Test result complies, according the plots above

Tested by: M. Leinfelder

Date: 17.02.2014

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850 A

6 Occupied Bandwidth: §90.210, §2.1049
Signal Spectrum

Generator :> EUT ﬁ> «dB i> Analyzer
att.*

External Attenuator DL x dB =20 dB
figure 6-#1 Test setup: Occupied Bandwidth: §90.210, §2.1049

Measurement uncertainty + 0,38 dB

Test equibment used 0054, 9233, 7444: 7306; 7144; T454:7453; 7341;
quip 7449; 7368

6.1 Limit

The spectral shape of the output should look similar to input for all modulations.

6.2 Test method

Para. No.2.1049

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power
radiated by a given emission shall be measured under the following conditions as applicable:

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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Test Report

No.: 14-196

FCC ID: XS5-TFAHES7850

VERITAS

6.3 Test results
6.3.1 Downlink
Detector peak.
Band # | Modulation Measured RBW Occupied Plot -
at \S/BW Bandwidth
Pan | RF Power [W]
1 kHz 6.3.1.1.1
Analog Middle 430.05 MHz 10 kHz 8.68 kHz PO
#1, #2
125 kHz
APCO 1 kHz 63112
1 Phase1 Middle 430.05 MHz 10 kHz 6.51 kHz 41 Ho
C4FM 125 kHz '
APCO 1 kHz 63113
Phase2 H- | Middle 430.05 MHz 10 kHz 7.96 kHz 41 Ho
DQPSK 125 kHz '
1 kHz 6.3.1.2.1
Analog Middle | 459.26875 MHz 10 kHz 8.68 kHz e
#1, #2
125 kHz
APCO 1 kHz 6.31.2.2
2 Phase1 Middle | 459.26875 MHz 10 kHz 6.51 kHz 41 #o
C4FM 125 kHz '
APCO 1 kHz 63123
Phase2 H- | Middle | 459.26875 MHz 10 kHz 7.96 kHz 41 #o
DQPSK 125 kHz '
1kHz 6.3.1.3.1
Analog Middle | 465.1375 MHz 10 kHz 8.68 kHz ORI
#1, #2
125 kHz
APCO 1 kHz 63132
3 Phase1 Middle | 465.1375 MHz 10 kHz 6.51 kHz P
C4FM 125 kHz '
APCO 1 kHz 63133
Phase2 H- | Middle | 465.1375 MHz 10 kHz 7.96 kHz P
DQPSK 125 kHz '
1 kHz 6.3.1.4.1
Analog Middle | 489.86875 MHz 10 kHz 8.68 kHz ORI
#1, #2
125 kHz
APCO 1 kHz 6.3.14.2
4 Phase1 Middle | 489.86875 MHz 10 kHz 6.51 kHz 41 49
C4FM 125 kHz ’
APCO 1 kHz 6.3.14.3
Phase2 H- | Middle | 489.86875 MHz 10 kHz 7.96 kHz 41 49
DQPSK 125 kHz ’

table 6.3.1-#1 Occupied Bandwidth: §90.210, §2.1049 Test results Downlink

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

6.3.1.1

6.3.1.1.1 Analog

Band # 1

Spactram

ALY
SiEL Count 10410

Ref Lowvel ZE.0OD dim

22.dB = SWT

&

Offsat 2214 0B w RBW 1 kHz
15 & YBW 0 kHz
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[ 1re mae
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Doe Bw

1460 dfim
BI0.DSO000 MiHE
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O cem

-1 dbim

-1 diry

-] dBry

<4 dBrm

-5 Ay

T

-60 diym=

=70 ditrm

'.:l-" ‘ll;‘ 1.I'|J"' \ J

T

gLyl ey I AL

CF #3005 MHz

r

- PR

plot 6.3.1.1-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 1; Analog; Output

Spectram
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S5 Count 10,10

Ref Lowvel 13.00 dim

=)

Dffsat -2.88 dE = RAW
I3 dB - SWT

§ kHz

1: @ ¥YBW IDkHz Modeo Sweesp

[[@ire ta

1

10 d By

ME[1]

0 dam

Doc Bw

006 dfm
FI0. 050008 MHz
ALEAOGAN LT K-z

~-10 By

-gt dim

-0 dBry

-4 ditrm

-S40 dir

6] BT —t=

e
AR ]

B0 dEm

I |

LT v G R

1stgBeg

plot 6.3.1.1-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 1; Analog; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

6.3.1.1.2 APCO Phase1 C4FM

BUREALU

Spectnam

Raf Lovel 2E.00 didm  Offsat 22.14 0B = RBW
Ll 2EdR W SWT

1 EHz

VERITAS

BEL Count 1010
@ ire Ma

| 5 & YBW 10 kHz

Mode Swoop

=)

MIf1]

b

L6.03 dRmm
B0 DS O00E MHE
o '.h Do Bw

B.S17301013 kHz
J | g
1
] 1
OfEm

-10 dbm

=@t diry

-3 dBmy

=40 dBrm

saanify [

g wn«,\p.il-}im,m HMF"' A
=60 AT

-0 dim

CF 430,05 Mz

WAL | g

C4FM; Output

plot 6.3.1.1-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 1; APCO Phase1

Spectnam

Ref Lawel 13,00 dim  Offsat -3.58 dB = RAW

i kHz
ALY A3 dB & SWT

SEL Count 1010
| IO

10 dBm

1:m YBW I0kHZ Mode Sweesp

=)

ML)

0 cEm

166 iffim
FI0 . DS000E SMHE
Do B

gy

-1 dim r

BOIAUATGE kHz

7173
-0 dpm

y
fl
-0 dBrey

!
-40 dim

1
f
=50 i

60 e DY e - |

e e

A AT

EQ dEm

P,
SRR T L T AR

C4FM; Input

—raism

plot 6.3.1.1-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 1; APCO Phase1
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

6.3.1.1.3 APCO Phase2 H-DQPSK

. o
Spectrnam £
Ref Lowel ZE.0D0 dim Offsat Z2.14 0B & RBW 1 KHz

118 22 dR - SWT L5 & YBW 10 kHz
SiEL Count 1010

IS 1
[ M) L5:81 dRm|
20 dben ; IO OS000E M)

E Do By 7 OSE0NTUNLE kMg
A

Mode Swoop

odEm I -

| |
-1t dtim '

50 By | |

{ |
-] dBrey |

.40 B - -

-50 i il It Hl ey o
,p.'nlin'u MTJ.LT,.r-4.Wr'I‘JW r““‘ b,

Y BT
-6 dim= WH:I!-A W g

11 e e e et S e —— ——
CF 430,05 M-z

plot 6.3.1.1-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 1; APCO Phase2
H-DQPSK; Output

(e ) &
Ref Laved 1300 dim  Offsat -3.88 dE e RBW & kHs

11 13 dB = SWT 1: @ YBW I0kH2 Mode Swesp
SEL Count 10,10

@ iFk rae

10 dim Mi[1]

3

048 offim
IO OS0000 MeHE
[ i = - i
: Do Bw 7 9E9ATINLE hHz
0 im o

-1 dBm . :

_26 dm | |

-Z0 dBrey 1

-40 ditm }

-S540 dir e L

600 D e

3 1 | '- 'L
L EE R (TR R T Y iihm...wmﬁp:mrm-uw TR

EQ dEm

plot 6.3.1.1-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 1; APCO Phase2
H-DQPSK; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

6.3.1.2 Band #2
6.3.1.2.1 Analog
=)

[ Spectnam
Ref Lowvel 2E.00 di8m Offemt 22 71 0B = RBW 1 FHz
AT 22 dR - BWT 15 @ WAW 10 kHz Mode Swoeop

SE Count 10v10
w1 ma 1

Mi[1] 14.56 dBm
159 _FOET A0 MiHE

20 dBem

¥ J i Occ Bw A.BEIOGANLT kiHz

16 dim o

U

-1 dbm -"||I T

et LTV B e PR e "‘LW-*?’U.HJ!“J‘W ‘H"‘M_

T —  ——— i —
CF 450 26875 MH: £E1 pis Span 1350 kHz

plot 6.3.1.2-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 2; Analog; Output

specun | O G

Raf Lowel 13.00 dim Offsat -4.0& dB = RAW 1 kHz
ALY 13 dB = SWT 1: @ YBW IDkHZ Modo Swesp
SGEL Count 10710
1

| CICEE
s Mi[1] 01200 affirm

10 dBm
120 O E S MHE
ML Occ Bw A.BEIOGAN LT kHz

0 d&m

% |
~§0 dBrm ] T
I

o |

-30 dbrmy e “ |

-4 ditrm T

-5 dir | !

R ) e =|= - .iIJ. - 1 ‘I_ — .

i ki Il i 1
A P R ot atod il | }'“f‘-f-h,uh'- ﬁw*.“wwm =R TR

e dEm

CF 450, 26075 MHz 551 pis 5 Span 125,00 kHz

- 4 L

plot 6.3.1.2-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 2; Analog; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850
BUREALU
6.3.1.2.2 APCO Phase1 C4FM
I Spectrnam {%]
Ref Lavel ZE.00 dBm Offsat 22.21 0B & RBW 1 kHz
11 20 dR W SWT L5 @ YBW 10kH: Mode Swoop
SEL Count 10010
| O ]
ME[1] L6060 dfm
L e Puri 33 Ooc Bw |::I:3‘:.':JLIHL-::J:I" T::
1% dBenr ;Lil .HF:. i
i b
O dEm ] t
! L
-161 dBm - -
|
i AR |r III
3 dBm £ Ifl
| \
40 dBm ! |
i 1[ Jlll Il
50 dilm= gL LT, 1 11 1
I.l‘.'ul-""U-‘ '..,,.‘,'-,.L ,,,,_Aqr‘w.mwﬂh L‘J.r"llag'v.u.-,.ruiﬂﬁ,_[‘ 0 i"’i"'}l Meaghaed
=60 dim= . .
=710 dim
cF'ﬁ%E&nTFEMHz 7 5U1 pis - '_"vﬁﬁ'"u 195.0 kHz

plot 6.3.1.2-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 2; APCO Phase1

C4FM; Output
Spectnam 11%:
Ref Loved 13,00 dém  Offsat -4.06 dB e RBW 3 ks
11 13 dB = SWT 1:® YBW I0kH2 Mode Swesp
SEL Count 10,10
[[w 1P paa 1
EFSTES ML) 008 BRm
139 FOE TS0 M
) Qoo Bw B.0E3 19063 KH
':l mm |
..l [l
X
10 dRm il‘J 1
g1
-20 dbm =
|I Ill
-30 dBmy . i|
41 dir II \
B, ' o '|
| \
=540 dir ]
| I!
S |17 . - as - F}\ - 8 -
B | L - | - ot
| AR ITEr T EY YRS T TR TR VYL e
Ed dEm -
CF 459, 26875 MHz 691 pts 5 _vﬂﬁd 125,0 kHe
— - M |
14

plot 6.3.1.2-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 2; APCO Phase1
C4FM; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850 S

6.3.1.2.3 APCO Phase2 H-DQPSK

et ) (%]

Raf Lawvel ZE.00 d8m  Offsat 22.21 08 &« RBW 1| KHz

ALT 2T dR & SWT 15 & VAW i1 kHz Mode Swoop
SEL Count 10v10

@ ire Ma

Mil1] L6 85 dR/m
159 ELE PO MHE
Do By 7 05N TO01E KHz

20 diem *

16 dien I[,.

O céim -
1

-1 dim ,

=@t diry | |

-3 dBmy i

=40 dBrmy T T
P L Ih"u

[P A
Wdﬂu"tf‘ .,1WW L&]\J'.l\.l.-ﬂb“l“"'n.w W'ﬁﬁ‘.ﬁ,ﬁ&-"ﬁ-}lmuﬂiﬂﬂmh\"ﬁkqu

ey
60 dim=

70 diim—p————— — S— —
CF 459, 26875 MHz G491 pis 5 1250 kHr
= - - H‘m -~

4 L

plot 6.3.1.2-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 2; APCO Phase2
H-DQPSK; Output

Ref Lavel 13.00 dBm  Offsat -4.06 dB = RBW 1 kkg
AL 13 dB = SWT 1:m YBW I0kHZ Mode Sweesp
S5 Caunt 10410

|| IR
10 dbm:

Mi[1] 053 4fR/m
159 _ELE 7S MHE
Do Bw A.LAA3 7660 KHz

0 | ig
m ﬂ_}‘ \L

-1 dBm 3 )

-20 dBm ] T

-30 dBmy - !

-40 digm I :

-5 dir y
s \

60 e DY e - - - - |.|I

U ey  rerwy i v P o O TN ST LR | YT

EQ dEm

.

CF 459 26875 MHz GElpts _""s'ﬁ*""' 1250 kHz
|

- 4 L

plot 6.3.1.2-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 2; APCO Phase2
H-DQPSK; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

6.3.1.3 Band #3
6.3.1.3.1 Analog

o o
specrun | (Z]

Ref Lowvel ZE.0OD dim Dffeat 2.23 0B = RBW 1 kHz

At 22 di = SWT L5 @ VBW 10 kHz  Mode Swoep
SEL Count 10,10
[ 1re mae ]
i, CTTRY ] 1456 dFm
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20 dbm i Oec By B.LEIOGANTT k2
[ |
16 dem i I| #
i
[y l' |
0 cEm ERLILAE

-1 dbim = |

-1 dEmy 1

.30 dBEm il L

<4 dBrm

-50 dbm i |

| Tl LT B W‘J"“h‘“ﬁ L A R "L'h et

-60 diym=

T  ——— -
CF $65, 1375 MHz 1

e £l pis AT LR T

plot 6.3.1.3-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 3; Analog; Output

specrun | (*]

Ref Lowvel 13.00 dim Dffsat -394 dE = RAW 1§ kikz

AT A3 dB - SWT 1: @ ¥YBW IDkH2 Modeo Swesp
SE Count 10,10

[[@ire ta 1

10 d Bery ME[1] 0-793 dfm
Hi. 3 A0 MHE
FL Doc Bw AGEIOGANLT iz

0 dam

~10 dRmy _' 1y

-gt dim

|
L)
-0 dBry '\!J

-4 cbim | |
I.II I-I1||
[ '
-540 dbr

J |
-0 dir—t- !

T R i -mm.mr.wm' | TN 1 PR T

B0 dEm

CF #65,1375 MHz 501 pis ' _"vs'ﬁ""“fz's'.ﬁ ks
ke JL 4

plot 6.3.1.3-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 3; Analog; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

B U _ AL
6.3.1.3.2 APCO Phase1 C4FM

Spectnam

o
W
Ref Lavel 2E.00 dBm Offsat 22.23 0B & RBW 1 kHz

AT 22 dR = SWT L5 @ YBW 10 kHZ Mode Swoop
SE Caunt 10410

| I

b

MIf1] L6, 06 dfm
PO BT A CE M

A.S17301013 kHz

i Qoo Bw

A
o
5
",
F gl

i !
]
O cEm

| "
-1 dem i
|

=@t diry I IIII

I 4
-3 dBmy !

|
=40 dBrmy IIII LI!

v L I|iJ it
j::iir ", Ullujli,{-j.-}‘.lﬁ{‘i r'l}.qu"‘"lﬁg WL.”

=60 A=

"""'!"Ntﬂ"j:u#hw;ﬂhr qu‘lu;l,l.IILJ

A | eme— L E— — — -
CF 465, 1975 MHz
¥ Xl

551 pia Gpan 1750 0z

plot 6.3.1.3-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 3; APCO Phase1
C4FM; Output

Spectnam

oo ]
"\?
Raf Lawel 13,00 dim Offsat -2.94 dE = RAW [ kHz

AL 13 dB = SWT 1:m YBW I0kHZ Mode Sweesp
S5 Caunt 10410

| IO 1
10 dam MiL1] 103 dhm
i M. 1 FA 00 MHE

. ; Qoo Bw NETHORGN1Y kHEz
£ @@ m ]I" T

-0 demy 'P \

-0 dpm l |

| 1
-Z0 dBrey !

-4 dim - '

=50 i lﬂ

AR -+ = - |' R £ 1
&0 ﬂ ']I
F

il S tmr e i i | 1~'m.|-'114-l- (. e .[&J_I.,_iu.i_:.l.'.l-pﬂhi’h\u )

i -l'i'vlp‘nll‘py{.

EQ dEm

sz,

CITIER— Gpan 25,0 10z
< ]

CF 465, 1975 MHz
—_—

-
id 12157211

plot 6.3.1.3-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 3; APCO Phase1
C4FM; Input

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
ECL-EMC-TR-14-196-V02.00 Page 30 of 80



Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

6.3.1.3.3 APCO Phase2 H-DQPSK
I Spectrnam ?
Ref Laved 28,00 dim  Offsat 22.23 0B w RBW 1 kHz
11 20 dR W SWT L5 @ YBW 10kHZ Mode Swoop
BEL Count 10y10
IS j
- M) 1 7.0 dBm|
| 2113 PROE MEe
0 g A Do Bw 7 OERNTONLG Kz
Y l"". ’
16 dim j’l i
il
odem - .ll
-2 i l L
| 1
| I
37 dEmy [ |
-] dBm i |
J 1
.40 dBm ||"' "'\‘
' L
-5 et b 4 M‘-l
d - p , 4 14
LA gl o g m"‘ﬂ""‘i*{”"[d T g
-6 clium= : .
70 diim—p————— m— o ——— i ——
CF #4635, 13?.?HHH: G591 pts ﬂﬁ 1250 kHE

plot 6.3.1.3-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 3; APCO Phase2
H-DQPSK; Output
&

Spectram
Raf Lowed 13,00 dim Offsat -2.94 dE & RBW 1§ kHz
11 13 dB = SWT 1i®m YBW I0kH2 Mode Swesp

3

SEL Count 10,10

@ iFk rae

-:i.-;dE;T. ME[1] 0.89 dfm
M 3 PR00 MEE

7 0505 TUN LG kHz
0 gEm
T
-:J -3

-10 dBm i .
.J \

Do Bw

~-g% cpm I T
1

-30 dBmy - |

-4 dpm :
| |

-S540 dir 7 T

T I T p— - —t - e - - II_
r L‘ml |
(R 2 O P PR A TR~y A

y)

EQ dEm

CF $65,1075 MHz 551 pis : sﬁ" 1250 kHe

- Py

plot 6.3.1.3-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 3; APCO Phase2
H-DQPSK; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

BUREALU

6.3.14 Band #4
6.3.1.4.1 Analog

[ o o
specro [ (%]

Ref Lowvel 2E.00 di8m Offemt 2230 0B &= RBW 1 kHZ

AT 22dBb = SWT 15 & YAW 10 kHz ™Mode Swoop

S Count 10¥10

| CICEE 1

[ TN 1458 (R m
tEYBLE TS MiHE

kbl Ml Ooc Bw AGRAOGANLT kHz

16 dem s

—
=

o

—

O cem

-1 dbm

e

L]
il
-1 ARy T

-2 dEm A i

-4 dBrm | E
I

-20 Al

dh g "rl"r‘lpl.,u Mwﬂhﬂw‘wua‘ { IN"&“I'W-“T"'JH}’?*»\‘,WJ" a-"'vj m-"'_

-60 A=

-1Q di———

CF 489 06875 MHz 551 pis 5 Span 1250 kHz

- 4 L

plot 6.3.1.4-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 4; Analog; Output

specrun | ) (%]

Ref Lowvel 13.00 dim Dffsat -32.32 dB = RAW 1§ kHz

ALY JE dR - SWT 1: @ YBW IDkHZ Modo Swesp
SGEL Count 10710

e ire pa )

-

10 dBm MI[1] 0.5 1R m
IREELE DA MHE
Ll B! Doc Bw AGRAOGANLT kHz

0 d&m

-10 dBmy

-gt dim

-0 dBrey =

-4 b | |

-50 divr |J =
|

6] ARt ]
! Wi

T T

: I
EaE L e S TR WA |

e dEm

CF 400, 06075 MHz 551 pis 5 Span 125 kb

- 4 L

plot 6.3.1.4-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 4; Analog; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850
6.3.1.4.2 APCO Phase1 C4FM

Ik _lg;r""‘ll'r

Spectrnam

=)

Ref Lavel ZE.00 dBm Offsat 22.30 cB & RBW 1 kHz

Ll 2EdR - SWT L5 @ YBW 10 kHZ Mode Swoop
S Caunt 10,10

IS

ME[1]

g Ooc Bw

1478 dfm
FRR.BLE S MEHE
LoASOSOGS LS KMz

O cEm

-1 dBm | b

AN
| P

-] dBrey

-4 dBrm 'F L

| ’l
-5 dbm _i'" i A

diym=

70 i

; g +
(T et Y ! Ith“"““""“l"

L T

bl"'iﬂlj,h

CF 400, 06075 MHz

-

g Gpan 1750 0z
T | ——— e e
2 i

plot 6.3.1.4-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 4; APCO Phase1

C4FM; Output

-

VTR Gpan 1250 1z
< 1

Spectnam 11%:
Ref Lawvel 13,00 dim  Offsat -3.33 dB e RBW 1 kHz
11 AT dR - SWT 1: @ YBW I0kH2 Mode Swesp
SEL Count 10,10
@ iFk rae 1
EFSTES ML) 1.1% dRm
VT BAE TSN MEHE
: I.-" Doc Bw 0517301013 kiHz
0 Em T
Ty 1".
¥l T
-10 : 4
]
-5 dim A ll'l
[
-3 dBm
|I L
f
-4 dim : -
! |
501 dbir ! ¢
| !
| 1
60 s - i - -
]
|
RS T = T L
R ST T SR T i e LT R T PN P ST A LT T
Ed dEm -
CF4000687SMH2  Bbipts __________ fGpam
e

plot 6.3.1.4-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 4; APCO Phase1

C4FM; Input
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Test Report No.: 14-196 b !
i i
FCC ID: XS5-TFAHES7850 3
B U AU

6.3.1.4.3 APCO Phase2 H-DQPSK

Spectnam

=)

Ref Lavel 2E.00 dBm Offsat 22.30 0B & RBW 1 kHz

ALY 22dR @ SWT |5 @ YBW 10 kHZ Mode Swoop
SEL Count 10v10

| I

MIf1]

20 diem T S
-‘"\. Do By

16 dim "J L

L 48 dfm
tE9 BB S MHE
7 05N TO01E KHz

O cEm /

-1 dim .| .

=@t diry I I

-3 dBmy | |

-40 dErm L !

LY
{ \
-50 Aol '

=60 Ry

70 di

HIJ,u'a‘f‘? 1Ju,l-u|w-¢'i*'lhh'=.f-l'l!¢mj ik M"*“f"ﬂ“fld““ﬂd\,ljhl“]#l

]

CF 400, 86075 MHz GUlpts
.F.

Li
| S 4 L

plot 6.3.1.4-#1 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 4; APCO Phase2

H-DQPSK; Output

Spectnam

=)

Ref Lavel 13.00 dBm Offsat -3.32 dB & RAW I kkz

AL IEdR @ SWT 1:m YBW I0kHZ Mode Sweesp
S5 Caunt 10410

| IO

10 dBm ML)

r Do By
o Em AL

1.58 affirm
tE9 .BLE TS MHE
7 AE2H TG k-

-10 dBm '

-2 diimy | ]

-30 dBry . L

-40 dim } I

=50 i L

"I
/ *-
TR 1, p— - —te - —q- - - -

. o ;
IR ATt st e

EQ dEm

EFTRRR R S B

—

T
- 4 L

id L £

CF 489 06675 MHz Gelpts
—_—

_""ﬁﬁ”"u 1250 kHz

plot 6.3.1.4-#2 Occupied Bandwidth: §90.210, §2.1049; Test results; Downlink; Band # 4; APCO Phase2

H-DQPSK; Input
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

Jezs s

BEUREAU
6.3.2 Uplink

n.a.
Note: The EUT does not transmit over the air in the uplink direction.
6.4 Summary test result

Test result complies, according the plots above

Tested by: M. Leinfelder

Date: 17.02.2014
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

7 Spurious Emissions at Antenna Terminals: §90.210, §2.1051

Signal

Generator :>

EUT x dB
att.*

Spectrum

i> Analyzer

External Attenuator DL

x dB =20dB

figure 7-#1 Test setup: Spurious Emissions at Antenna Terminals: §90.210, §2.1051

Measurement uncertainty

+ 0,54 dB
+1,2dB
+1,5dB

9 kHz to 3 GHz
3 GHzto 7 GHz
7 GHz to 26 GHz

Test equipment used

9054, 9233, 8849; 7444; 7443; 7306; 7307,
7144; 7454;7453; 7341; 7449; 7368

7.1 Limit

Minimum standard: §90.210, Table “Application Emission Mask”

Frequency Band (MHz)

Mask for equipment with
Audio Low pass filter

Mask for Equipment without
audio low pass filter

421-512

B,DorE

C,DorE

MASK Spurious Limit

E -25 dBm

7.2 Test method

Para. No 2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable
artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic and other
spurious emission that can be detected when the equipment is operated under the conditions specified in
§ 2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be specified.
[39 FR 5919, Feb. 15, 1974. Redesignated andamended at 63 FR 36599, July 7, 1998]
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

VERITAS

7.3 Test results
7.3.1 Downlink
>1MHz from Band Edge
Detector: RMS
Band # Modulation Carriers RBW | Max. level Plot
VBW | (dBm)
Span
1MHz
Analog | 430.05 MHz MHz | 361 | 7001
30MHz — 10GHz
hase: 1Mz 73112
1 Phase 430.05 MHz 3MHz | -36.1 Sl
C4FM 30MHz — 10GHz
ee2 IMHz 7.3.1.1.3
Phase2 H- | 430.05 MHz 3MHz | -35.7 31
DQPSK 30MHz — 10GHz
TMHz
Analog | 459.26875 MHz 3MHz | 358 | 7012
30MHz — 10GHz
hase: Mz 7.31.2.2
2 Phasel | 459.26875 MHz 3MHz | -35.8 312
CAFM 30MHz — 10GHz
2 Mz 7.31.2.3
Phase2 H- | 459.26875 MHz 3MHz |  -36.0 312
DQPSK 30MHz — 10GHz
Band # Modulation Carriers RBW | Max. level Plot
VBW | (dBm)
Span
1MHz
Analog | 465.1375 MHz 3MHz | 360 | 7319
30MHz — 10GHz
APCO 1MHz
3 Phase! | 465.1375 MHz 3MHz | 360 | 79192
CAFM 30MHz — 10GHz
ey vz 73133
Phase2 H- | 465.1375 MHz 3MHz |  -35.7 313
DQPSK 30MHz — 10GHz
TMHz
Analog | 489.86875 MHz 3MHz | 359 | 7004
30MHz — 10GHz
hase: IMHz 7.31.4.2
4 Phasel | 489.86875 MHz 3MHz |  -35.9 314
CAFM 30MHz — 10GHz
oy e 73143
Phase2 H- | 489.86875 MHz 3MHz | -36.0 S
DQPSK 30MHz — 10GHz

table 7.3-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051 Test results >1MHz from Band

Edge
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Test Report No.: 14-196 5

FCC ID: XS5-TFAHES7850

TE2 B

BUREALU

VERITAS

7.3.1.1 Band #1
7.3.1.1.1 Analog > 1MHz to band edge

specrn ) %]

Raf Lavel 23.00 dim Offsat #2.14 0B = RBW 1 MHr

ALt 28 dB @ BWT Js @ VAW IMHT  Mode Swaen
SiEL
@ 1km T
._)g-dg.—,, — =t - - (1] 06,09 ffm

B.9069-4H OHE

Py bt 8 RV g ae Ty
-6 dBm
70 dém:
Siart 20.0 MHE E ; y IEODL pis E g “Slop 10.0 GHz
e — g e
Le Il £

plot 7.3.1.1-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 1; Analog > 1MHz to band edge;
7.3.1.1.2 APCO Phase1 C4FM > 1MHz to band edge

specrn ) &

Raf Lavel 23.00 dim Offsat #2.14 0B = RBW 1 MHz

ALt 28 dB @ BWT 15 & VAW 3IMHD  Mode Sweoon
SiEL
@ 1km T
__)g-dgq, — =t - - (1] 06 .06 dffim

G.997720 OHe

60 dBrry

70 dem

Hrart 20,0 MH: i g C dEiULpts ; % _ “Slop 100 GH:
—_— .
L il g

plot 7.3.1.1-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 1; APCO Phase1 C4FM > 1MHz to band edge;
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

7.3.1.1.3 APCO Phase2 H-DQPSK > 1MHz to band edge

Ref Lovel 23.00 dim Dffsat 22.14 0B = RBW 1 MHr
ALt 25 di - SWT is & YBW 3MAT  Mmode Swoog
G
[ irm Cirs
o d Ber——— I 1 M 1] 05,70 dim|
B.OE9H10 OHr
20 dBm
70 dEm
Start 30.0 Mz E - 5 CFEO0L phs : E g “Blop 10.0 GHz
T y
L il A

plot 7.3.1.1-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 1; APCO Phase2 H-DQPSK > 1MHz to band edge;

7.3.1.2 Band #2

7.3.1.2.1 Analog > 1MHz to band edge

Ref Lovel 23,00 dém  OHsat 22.3) 0B = RBW 1 MHs

At 20 dB & SWT Js & VAW 3IMHT Sode Swoep

S

e 1R Clrw

i d Ber——— T Mz 1] 05,77 dBm|

G.O5H UL OHE)
104d .
0 |

-3 ffBm

-1 By

-5 i

-5 b

<60 dBrmy

70 dEm

Hrart 20,0 MH: i g  GEiULpts i % “Hlop 10,0 GH
—_— =
L.

- 4L

plot 7.3.1.2-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 2; Analog > 1MHz to band edge;
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

TE2 B

BUREALU

VERITAS

7.3.1.2.2

APCO Phase1 C4FM > 1MHz to band edge

Ref Lowvel 23.00 dim Offsat #2.51 0B = RBW 1 MHz

ALt 2L dBE = SWT 15 & YBW 3MHT  AMode Swapg

G

J[@1rm Cire
20 dBem

10 -.1}‘/\
0 o

ME[(1] O%.83 dfm
599550 OH:

- 40 qRm

~a1] By

43 }E.- Mw

-5 el

=B dBrry

70 dEm

Hrart 20,0 MHE i E  aEObipts E X “Slop 10.0 GHz
il y
Ll

4 L

plot 7.3.1.2-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;

Band # 2; APCO Phase1 C4FM > 1MHz to band edge;

7.3.1.2.3 APCO Phase2 H-DQPSK > 1MHz to band edge

Ref Lowvel 23.00 dim Offsat 2.1 oB = RBW 1 MHz
ALT 2L dB & SWT 15 & VAW 3IMHI  Mode Sweaop

SGL
l[@irm Cies
20 dBem

ME(1] 06,037 Efm
B.95THH OHE

10 d

(R 1)

-40 gBm

-7 By -
1

-20 g

WL e .'.._I_

-50 dlirs—

-6 dBrry

70 dEm

Htart 20.0 MH: f E — ERiUipts ; % “Slap 10.0 GHz
[ Ll

- 4L

plot 7.3.1.2-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;

Band # 2; APCO Phase2 H-DQPSK > 1MHz to band edge;
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

7313 Band #3
7.3.1.3.1 Analog > 1MHz to band edge

Speckram ﬁ
Raf Lowal 22.00 dim Offeat 72.73 B & RBW 1 MHT
ALt 25 di = SWT is & YBW 3MHz  Mode Sweep
SEL
| CIEE
20 dien—— T ] Mzl 1]

[6.03 idfm
.98 433450 OHE

R et
<60 dBrry

70 dBEm
Sart 50.0 HH: L E 00 pta “Blop 10.0 GHz

L. < L d -

plot 7.3.1.3-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 3; Analog > 1MHz to band edge;

7.3.1.3.2 APCO Phase1 C4FM > 1MHz to band edge

Spectrim 'f'
Ref Laved 23.00 dém  Offsat 2273 0B e RBW 1 MHD
At 28 di - SWT Is & VBW 3MHr Mode Swoep
SiEL
@1k Clrs
20 dBm - M)

A5_75 ifEm

0989938 OHE

.5 dEm
70 dem
Hrart 20.0 M:: i ;  EiUL pls “Slop 100 GHE

L. < L 4 -

plot 7.3.1.3-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 3; APCO Phase1 C4FM > 1MHz to band edge;
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Test Report No.: 14-196 5

FCC ID: XS5-TFAHES7850

TE2 B

BUREALU

VERITAS

7.3.1.3.3 APCO Phase2 H-DQPSK > 1MHz to band edge

Eheam o] &

®af Lovel 23.00 dim Offsat 72.23 o6 = RBW 1 MHz

ALt 28 dB W SWT J5 @ VAW JIMHI AMode Swoen
SGL
fj@1rm Cies
P m +- - T B Mz 1] O5,74 dRm

B.9936 M OH:

T A P
B | e - -
B0 dBmy
70 dBrmy
Start 200 Mz L i FEO01 pls Stog 10.0 GHz
.F. —
L JL [ LA

Datel 17,FEB.ZEI14

plot 7.3.1.3-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 3; APCO Phase2 H-DQPSK > 1MHz to band edge;
7.31.4 Band #4

7.3.1.4.1 Analog > 1MHz to band edge

e ) &
Raf Lavel 23.00 dim Offsat #2.30 cB = RBW 1 MHz

A 2L dB @ SWT I5 @ VBW 3MHI  Mode Swaen
G

@ irm Cirs

20 dBm - ME(1]

O5.97 AR m
G.999590 OHz

10 A

[§=:] ¢

-5 )

=60 dBrry

70 dEm

Hrart 20,0 MH: i g — EEiUL pis
—_— .
L il [ g

“Stop 10.0 GHz

plot 7.3.1.4-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 4; Analog > 1MHz to band edge;
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Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

7.3.1.4.2 APCO Phase1 C4FM > 1MHz to band edge

Spectrnam I!:F'
Ref Lovel 23.00 dim Dffsat 22.30 0B = RBW 1 MHr

ALt 25 di - SWT is & YBW 3MAT  mode Swoop
G
@1k cirs

T e 70

A5.037 «fm
B.923500 OHE
10 dlm

[Eg=:] §

SIS — Y
-50 dBim— . -
50 dBmy
70 dBm
Start 30,0 M:: i : 5 CFEO0L phs “Blop 1000 GHz

L il | Ll

plot 7.3.1.4-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 4; APCO Phase1 C4FM > 1MHz to band edge;

7.3.1.4.3 APCO Phase2 H-DQPSK > 1MHz to band edge

SpeckrT E]
Ref Lavel 23.00 dim  Offsat 22.30 6B w RBW 1 MHz

AL 25 dB e SWT 35 @ VBW 3 MHD mode Swaen
S
@1k Clrs

= e T —

As.naaffim
B.989004 OHEz
10 o Ky

[ef=]

-50 dim—
‘60 dBm
70 dEm
Hart 30.0 H:: ] :  GI001 pts “Blop 10.0 GHz

L. < L d -

plot 7.3.1.4-#1 Spurious Emissions at Antenna Terminals: §90.210, §2.1051; Test results; Downlink;
Band # 4; APCO Phase2 H-DQPSK > 1MHz to band edge;
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FCC ID: XS5-TFAHES7850

Jezs s

EUREALU
7.3.2 Uplink

n.a.
Note: The EUT does not transmit over the air in the uplink direction.
7.4 Summary test result

Test result complies, according the plots above

Tested by: M. Leinfelder

Date: 17.02.2014

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
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FCC ID: XS5-TFAHES7850

8 Intermodulation: §90.210, §2.1051
Signal
Generator __,@7
J
3 dB N EUT N * dB \ Spectrum
coupler ' 1 att. 1  Analyzer
Signal
Generator __,@—T
External Attenuator DL x dB =20 dB
figure 8-#1 Test setup: Intermodulation: §90.210, §2.1051
+ 0,54 dB 9 kHz to 3 GHz
Measurement uncertainty +1,2dB 3 GHzto 7 GHz
+1,5dB 7 GHz to 26 GHz
Test equipment used 9054, 9233, 8849; 7444; 7443; 7306; 7307;
quip 7144; T454;7453; 7341; 7449; 7368
8.1 Limit
Minimum standard: §90.210, Table “Application Emission Mask”
Frequency Band (MHz) Mask for equipment with Mask for Equipment without
Audio Low pass filter audio low pass filter
421-512 B,DorE C,DorE

MASK Spurious Limit
E -25 dBm

8.2 Test method

Para. No 2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable
artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic and other
spurious emission that can be detected when the equipment is operated under the conditions specified in
§ 2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB

below the permissible value need not be specified.
[39 FR 5919, Feb. 15, 1974. Redesignated andamended at 63 FR 36599, July 7, 1998]
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FCC ID: XS5-TFAHES7850

"BUREAU

8.3 Test results
8.3.1 Downlink
<1MHz from Band Edge
Detector: RMS
Band # Modulation Measured Carriers RBW | Max. level Plot
at Band Edge VBW (dBm)
Span
Sweep points
Lower 406.1125 MHz 300 Hz 8.3.1.1.1
Edge 406.1375 MHz 3 kHz #1
Analog -51.4
Upper 453.9625 MHz 1.1 MHz
Edge 453.9875 MHz 1001 points #2
Lower 406.1125 MHz 300 Hz 8.3.1.1.2
APCO Edge 406.1375 MHz 3 kHz #1
1 Phase1 11 MH -40.5
C4FM Upper 453.9625 MHz - MRz 40
Edge 453.9875 MHz 1001 points
Lower 406.1125 MHz 300 Hz 8.3.1.1.3
APCO Edge 406.1375 MHz 3 kHz #1
Phase2 H- 11 MH -51.3
DQPSK Upper 453.9625 MHz - MRz 40
Edge 453.9875 MHz 1001 points
Lower 456.0125 MHz 300 Hz 83.1.2.1
Edge 456.0375 MHz
Analog d 3 kHz -44.5 #1
Upper 462.5125 MHz 1.1 MHz
Edge 462.525 MHz 1001 points #2
Lower 456.0125 MHz 8.3.1.2.2
300 Hz
APCO Edge 456.0375 MHz 3 kHz #1
2 Phase1 11 MH -52.1
C4FM Upper 462.5125 MHz -1 MRz 49
Edge 462.525 MHz 1001 points
Lower 456.0125 MHz 8.3.1.2.3
300 Hz
APCO Edge 456.0375 MHz 3 kHz #1
Phase2 H- U 24625125 MH 11 MHz -47.8
DQPSK pper : z - N
Edge 462.525 MHz 1001 points #2
Lower 462.75 MHz 300 Hz 8.3.1.3.1
Edge 462.7625 MHz 3 kKHz #1
Analog -49.1
Upper 467.5125 MHz 1.1 MHz
Edge 467.525 MHz 1001 points #2
Lower 462.75 MHz 8.3.1.3.2
300 Hz
APCO Edge 462.7625 MHz 3 kHz #1
3 Phase1 11 MH -52.2
C4EM Upper 467.5125 MHz -1 MRz 40
Edge 467.525 MHz 1001 points
Lower 462.75 MHz 8.3.1.3.3
300 Hz
APCO Edge 462.7625 MHz 3 kHz #1
Phase2 H- U 467 5125 MH 11 MHz -48.0
DQPSK pper : z -
Edge 467.525 MHz 1001 points #2
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FCC ID: XS5-TFAHES7850

Band # Modulation Measured Carriers RBW | Max. level Plot
at Band Edge VBW (dBm)
Span
Sweep points
Lower 467.75 MHz 300 Hz 83.1.4.1
Edge 467.7625 MHz
Analog 1 13“;:2 -52.5 #1
Upper 511.9625 MHz -1 MRz
Edge 511.9875 MHz 1001 points #2
Lower 467.75 MHz 300 Hz 8.3.1.4.2
APCO Edge 467.7625 MHz 3 kHz #1
4 Phase1 11 MH -51.8
C4FM Upper 511.9625 MHz -1 MRz 49
Edge 511.9875 MHz 1001 points
Lower 467.75 MHz 300 Hz 8.3.1.4.3
APCO Edge 467.7625 MHz 3 kHz #1
Phase2 H- U 511.9625 MH 11 MHz -51.3
DQPSK pper : z LV
Edge 511.9875 MHz 1001 points #2

table 8.3-#1 Intermodulation: §90.210, §2.1051 Test results <1MHz from Band Edge
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BUREALU

8.3.1.1 Band # 1
8.3.1.1.1 Analog < 1MHz to band edge

[ o o
specro | (%]

Ref Lovel 20,00 dBm  Offsat 22.14 0B @ RBW 300 AT

ALt 18 AR & SWT Js & YAW 3kH: Maode Swoep

G

@ irm Cirs

[ Uit gheck [ e mMif1] 52,79 dBm
Line 1A Hf. 0 FEGE M
1 divm - =

g

0 c&m

10 dBrmy

-2d dim

-3 A

T

j { 5 il *
70 i i !
I E— M ol eadisc JulddL ] uffl i o —
CF #4015, 7 Mz 1001 pis ﬂw 1.1 MMz

plot 8.3.1.1-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 1; Analog < 1MHz to
band edge; Lower Band Edge

[ o o
specro | (%]

Ref Lowvel 20,00 dim Offeat 72.14 0B = RBW 300 Hzr

=

ALY 13 dif & SWT s @ WYBW 3kHf Mode Swoep
SE
@ irm Cirs 1
[ Limit fheck PALS Mi[1] 1.8 dRm
Line 1A 15401768 Mir
11 diven u =

&I]:LI.EIJ.I'. ol I = Libed

10071 pis i h::n 1.1 MHE

plot 8.3.1.1-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 1; Analog < 1MHz to
band edge; Upper Band Edge
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BUREALU

8.3.1.1.2 APCO Phase1 C4FM < 1MHz to band edge

e (]
specrun | &

Ref Lowel 20,00 dBm  Offsat 72.14 0B = RBW 200 Hr

148 1B di - SWT is & YBW 3kHi Mode Sweep

G

@1k cirs "

[ Limit fheck [ 5 Mi[1] 410,76 dRm|
Line iakE ii1b BP9 Mete

0 dEm

10 dEmy

-2 dBm

-2 dimy

-4 clBiey

-840 dirm

-£0 dBrmy

=70 clbm

plot 8.3.1.1-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 1; APCO Phase1
C4FM < 1MHz to band edge; Lower Band Edge

e (]
spectrun | &

Ref Lowel 20,00 dBm  Offsat 72.14 0B = RBW 200 Hr

148 1B di - SWT is & YBW 3kHi Mode Sweep

SiEL

@1k cirs "

[ Limit fheck Paks Mi[1] 40147 dBm|
Line iakE 15401320 MEe

T
L— 11 WML.MU.L . N P | T i
CF 354.4 m; 1001 pts Span L1 Mz

plot 8.3.1.1-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 1; APCO Phase1
C4FM < 1MHz to band edge; Upper Band Edge
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B U AU

8.3.1.1.3 APCO Phase2 H-DQPSK < 1MHz to band edge

et ) (%]

Raf Lawel 20,00 dim Offsat 22.14 0B & RBW 300 Hz
ALT 18 dB & SWT s @ VYBW 3IkHi Mode Swoep

SiGL

@ 1em Cies

[ Limit Gheck PakE MIl1]
Lime MaBR

11} ARt

G400 aRm
HIG . DEGED M

0 d&m 1 "

|
10 dimy T

| |
-2 diimy

-0 dimy

-4 B

-804 dém

|
e K

f
T

. il . i | P PR L H.J.-LJJHI"
CF #05.7 mi 1001 pis

plot 8.3.1.1-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 1; APCO Phase2 H-
DQPSK < 1MHz to band edge; Lower Band Edge

Ref Lavel 20,00 dBm Offsat 22.14 0B & RBW 00 Hz

ALT 18 dB & SWT Js @ VBW 3IkHi Mode Swoep

DG

f[@ 1rm Cles

[ Uit gheck PALS MI[1]
Line NageE

1l dBem——t-

B84 dfim
(R NEFEE LR o

0 d&m I

10 dBrmy

-20 dBrrr

-3 ditm

-4 B

-5 dr

1

I“'”*" R T

. ¢ Te— i - - . b ek
CF 4544 M-z 1001 pis
L4 i

el a
5 1.1 MH
: Eun z
L IL | £

plot 8.3.1.1-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 1; APCO Phase2 H-
DQPSK < 1MHz to band edge; Upper Band Edge
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BUREALU

8.3.1.2 Band #2
8.3.1.2.1 Analog < 1MHz to band edge

ALY

S

Spactram
Ref Lowvel 20,00 dim

18 dB = SWT

VERITAS

&

Offent 2. 71 0B & RBW =00 Hr
s & VBW 3 kHz

Mode Swoeop

@1k Clrs

3

~ Limi
Linm
11 divy

I iFhe

ok

Paks
I"akE

M)

HA_G8 ffim
1 992 MHE

0 cEm

10 dirmy

-2 dBm

-3 B

-4 clBier

-5 dem

| T N W Il-:ihi-bﬁlrlﬂ

1001 pis —Fran LiNE

plot 8.3.1.2-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 2; Analog < 1MHz to

band edge; Lower Band Edge

Spectnm

AT

SiEL

Ref Lowvel 20,00 dim

18 dB = SWT

&

Dffsat 22.21 0B & RBW 200 Hr

15 & YEW 3 kH7

Maode Swoep

@1k Clrs

T Lirmit
Line
11 divm

Feeck:

Paks
"akE

Mi[1]

4,51 «ffm
162 SN MHE

3

.

1001 g

5

plot 8.3.1.2-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 2; Analog < 1MHz to

band edge; Upper Band Edge
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8.3.1.2.2 APCO Phase1 C4FM < 1MHz to band edge

et ) (%]

Raf Lawel 20,00 dim Offsat 22.21 0B & RBW 300 Hz
ALT 18 dB & SWT s @ VYBW 3IkHi Mode Swoep

SiGL

@ 1em Cies

[ Limit Gheck PakE MIl1]
Lime MaBR

11} ARt

G2.13 fRm
1535 990 10 MHE

0 d&m

10 dimy |

-2 diimy |

-0 dimy

-4 B

-804 dém

a1

CF 455.6 Mz e e T 1001 ps
—
| - 2 -] -

plot 8.3.1.2-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 2; APCO Phase1
C4FM < 1MHz to band edge; Lower Band Edge

Raf Lawel 20,00 dim Offsat 22 21 0B & RBW 300 Hz
ALT 18 dB & SWT s @ VBW 3IkHi Mode Swoep

DG

f[@ 1rm Cles

[ Uit gheck PALS MI[1]
Line NageE

11 dBem—1-

53,07 dfim
PE 2SS MEHE

0 d&m

10 dBrmy

&0 dem—p

-3 dim

muﬁi J.i..-hl T g 1.1 MH:
3 Eun = i‘

- 4 L ") oo

plot 8.3.1.2-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 2; APCO Phase1
C4FM < 1MHz to band edge; Upper Band Edge
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BUHE&U

8.3.1.2.3 APCO Phase2 H-DQPSK < 1MHz to band edge

e ) (%]

Ref Loved 20,00 ddm  Offsat 27.21 0B & RBW 300 Hz
Ll 16 dE - SWT i5 @ YBW 3kHi Mode Swoep

G

I'mpm.kw
T Lmit fheck [ 5 Mi[1]
Line Nake

G036 dRm
13535 _WE P9 MHE

0 dEm 1 *

10 dEmy

-2 dBm

-2 dimy

-4 B

-840 dirm

|
-£0 dBrmy

i i
it |

I A bl 110 LAl L I E—
CF #5.5.6 MMz 1001 pis
-H-

- 4 L "] -

plot 8.3.1.2-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 2; APCO Phase2 H-
DQPSK < 1MHz to band edge; Lower Band Edge

Ref Loved 20,00 ddm  Offsat 27.21 cB «» RBW 300 Hz
Ll 16 0B & SWT is @ YBW 3krdi - Mode Swoep

DL

[-|Drn|hv

Uit Fhieck ralks TR

4781 «ffm
Line PakE

FEE SR MEHE

I ("1t m%ﬁiin il il o
s Eun i :‘

T
- 4L Jd L

plot 8.3.1.2-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 2; APCO Phase2 H-
DQPSK < 1MHz to band edge; Upper Band Edge
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BUREALU

8.3.1.3 Band #3
8.3.1.3.1 Analog < 1MHz to band edge

[ o o
specrom | (%]

Ref Lovel 20,00 dém Offeat 22.23 0B @ RBW 200 A7

ALY 13 dil & SWT s @ YBW 3kH: Mode Swoep

SE

@ irm Cirs

[ Limit gheck [ Mi[1] —35,18 dBm
Line 1A 162, 72700 MiHE
11 diven u =

g

0 cEm

10 dBrmy

-2 dim

-H0 A

-4 dBrev

-50 dem

-&0 dBrry

e

- W 1 — - (TP I L L
CF #6255 MHE
q

1001 pis - TR
Tated §7,FERLZ014 1245l

plot 8.3.1.3-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 3; Analog < 1MHz to
band edge; Lower Band Edge

oo ) G

Raf Lowvel 20,00 dim Offeat 22.23 0B & RBW 200 Hz

- 4 L

AET 18 dB = SWT Js & VAW 3IkHf Mode Swoep
S5
@ irm Cirs 1
[ Limit fheck PALS TN} 51,05 ERm
Line IAfiE V754 A e
11 divmi = =

P 1 TP | T Y P | ' S |

Lk L
D1 pls Span 11 Miz

plot 8.3.1.3-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 3; Analog < 1MHz to
band edge; Upper Band Edge
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8.3.1.3.2 APCO Phase1 C4FM < 1MHz to band edge

e ) (%]

Ref Lovel 20,00 dim Offsat 72.23 o8 & RBW 300 Hr

ALT 18 B = SWT s & VYVBW 3IkHi Mode Sweep
SiGL

@ 1rm s

[ Limit fheck Al CTTEN]

AR50 «dRm
Line PakE IEi. FR2WGE MHE

0 dEm 1 1

10 dEmy

-2 dBm

-2 dimy

-4 B

-5 dEm -

-£0 dBrmy

70 e

CF #6253 75 MHz
-

- 4 L

plot 8.3.1.3-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 3; APCO Phase1
C4FM < 1MHz to band edge; Lower Band Edge

Ref Loved 20,00 ddm  Offsat 27.23 cB &« RBW 300 Hz
Ll 16 0B & SWT 15 @ YBW 3krdi - Mode Swoep

DL
l@irm Cls

T Limit (Fheck paAks TTTEN] 52,15 dfim
Lines ake 167 S MEE

i
T T TR T - : 1%3{“ l.ll T T 1 e
7 L = pls — pan L. £l
2 L M |

plot 8.3.1.3-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 3; APCO Phase1
C4FM < 1MHz to band edge; Upper Band Edge
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8.3.1.3.3 APCO Phase2 H-DQPSK < 1MHz to band edge

[speanmm [ (=]

Ref Lowel 20,00 dBm  Offset 22.23 0B = RBW 200 Hz

ALT 18 dB & SWT s @ VYBW 3IkHi Mode Swoep

i

@ irm Cirs

[ Limit gheck (e MI[1]
Line NageE

11l dBen—rt-

40.21 «ffm
FE. F2H i MEHE

O cam - !

10 dimy |

-2 diimy

-0 dimy

-4 B

'
-5 dEm - T
I

AL

-0 dim |

70 dbm L

| PRI ' J,uL.LIMMF.

CF 462.0975 MAz 1001 prs g Span 1.1 MHz
— - — -
| - 2 -] -

plot 8.3.1.3-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 3; APCO Phase2 H-
DQPSK < 1MHz to band edge; Lower Band Edge

Ref Lowel 20,00 dBm  Offsat 23.23 0B = RBW 200 Hz
ALT 18 dB & SWT s & VBW 3IkHi Mode Swoep
DG
ll&1em Cs
[ Uit gheck PALS MI[1] 401,07 dRm
Line HAkE 167 55070 MHz
11} dim——t- . e = - : L
0 c&m 1]
10 dBm .
-2 ditm -
-3 digmy
-4 By
e g 1
I1‘|
-&0 deps U
A"
T . WHWWW
T g TR - M iJh&mlm U T | PP NI = II. T
[ [ 5 an 1. £
rrrre———— B - 4 —
— 2 L - -

plot 8.3.1.3-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 3; APCO Phase2 H-
DQPSK < 1MHz to band edge; Upper Band Edge
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BUREALU

8.3.14 Band #4
8.3.1.4.1 Analog < 1MHz to band edge

o o
s O] (Z]

Ref Lovel 20,00 dBm  Offsat 22.30 o8 @ RBW 300 AT

AET 13 dit - SWT s @ VBW 3kHr Mode Swoep

SiEL

@1k Clrs

[ Lmit fheck [ e Mi[1] 5247 dBm|
Line ke V7. 7199 MEE

11 divy b =

3

0 cEm

10 dirmy

-2 dBm

-3 B

-4 clBier

-5 dem

-E0 dBrmy

i N AT PP L Bl

- ahe i e = ok o s e

CF #6750 05 MMz 1001 pis ﬂﬁ 1.1 MHz
-H

Dated I17,FEE.Z014 12158p3

plot 8.3.1.4-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 4; Analog < 1MHz to
band edge; Lower Band Edge

specn T G

Ref Lowvel 20,00 dim Dffcat 22.30 0B & RBW 300 Hr

- PR

AT 168 B = SWT s & VBW 3IkHi Mode Sweep
5L
@1k Clrs |
[ Limit fheck PALS TN 53.a8 dRm
Line akE 512 0000 Mer
11 divm = =

|
.I ..-u-ﬂll TSR 1 S N PP ks

1001 pis Span 11 Midz

plot 8.3.1.4-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 4; Analog < 1MHz to
band edge; Upper Band Edge

PR

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
ECL-EMC-TR-14-196-V02.00 Page 57 of 80




i A
Test Report No.: 14-196 b !
i i
FCC ID: XS5-TFAHES7850 3
B U AU

8.3.1.4.2 APCO Phase1 C4FM < 1MHz to band edge

et ) (%]

Ref Lovel 20,00 ddm  Offsat 27.30 0B & RBW 300 Hz
Ll 16 dR - SWT 15 @ YBW 3kHi Mode Sweep

G

@ irm Cirs

[ Limit gheck (e Mif1]
Line NageE

01,79 «ERm
1o 2L P26 LE MHE

0 d&m

10 dimy I

-2 diimy

-0 dimy

-4 B

-804 dém

-&0 dBrry

-70 dim

ot — h-:u.uhwlil:jw

. — it
CF 467 375 MHz 1001 pis
-

- 4 L

plot 8.3.1.4-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 4; APCO Phase1
C4FM < 1MHz to band edge; Lower Band Edge

Ref Lovel 20,00 ddm  Offsat 27.30 cB & RBW 300 Hz
Ll 16 dB & SWT 15 @ YBW 3kdi Mode Swoep

il

ll&1em Cs

T Limit fheck PALS MiIf1]
Line NageE

RR.55 fm
12005490 MiHe

T _'.l!'liﬂlkwl:..._.l.}...-h. o

CF 5124 MH: 1001 EE 1.1 MH
pl.l AE 1‘
L IL | A

plot 8.3.1.4-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 4; APCO Phase1
C4FM < 1MHz to band edge; Upper Band Edge
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8.3.1.4.3 APCO Phase2 H-DQPSK < 1MHz to band edge

e ) (%]

Ref Lowvel 20,00 dBm  Offsat 72.30 0B = RBW 200 Hr

ALT 18 B = SWT s & VYVBW 3SkHi Mode Sweep

G

@1k cirs

[ Limit fheck [ 5 Mi[1] I 1.3 dRm|
Line iakE V63 72430 MEe

0 dEm

||
10 dim -

-2 dBm

-2 dimy

-4 B

=01 dm -

&0 dy d LR

- im
" Y Riad

i . 1 s ok . tha e — b s
CF 4673375 MHz 1001 pis 5 1.1 MHE

- - —_— —=
| - 2 L = |

plot 8.3.1.4-#1 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 4; APCO Phase2 H-
DQPSK < 1MHz to band edge; Lower Band Edge

Ref Loved 20,00 ddm  Offsat 27.30 cB & RBW 300 Hz
Ll 16 0B & SWT i @ YBW 3krdi - Mode Swoep
S

l@irm Cirs

" Lt fhieck fAkE Mi[1] ER.57 dRm)
Line Haks S12.01548 Medz

i

/|

s iy

it b L_4
CF 5124 MMz 1 pis Span 1.1 MHz

""I 4 -~
— 2 L - | -

plot 8.3.1.4-#2 Intermodulation: §90.210, §2.1051; Test results; Downlink; Band # 4; APCO Phase2 H-
DQPSK < 1MHz to band edge; Upper Band Edge
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8.3.2 Uplink
n.a.
Note: The EUT does not transmit over the air in the uplink direction.
8.4 Summary test result
Test result complies, according the plots above
Tested by: M. Leinfelder
Date: 17.02.2014
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9 Out of Band Rejection
Signal Spectrum

Generator EUT x dB Analyzer or
att. Power Meter

External Attenuator DL x dB =20 dB
figure 9-#1 Test setup: Out of Band Rejection
Measurement uncertainty + 0,38 dB
Test equipment used 9054, 9233, 7444; 7306; 7144; 7454, 7453,
7341; 7449
9.1 Limit

KDB 935210 D02 v02

Clause: D.3 POLICIES AND PROCEDURES;

Subclause:

() Out of Band Rejection — Test for rejection of out of band signals. Filter frequency response plots are
acceptable.

9.2 Test method

KDB 935210 D02 v02

Clause: D.3 POLICIES AND PROCEDURES;

Subclause:

(I) Out of Band Rejection — Test for rejection of out of band signals. Filter frequency response plots are
acceptable.

9.3 Testresults
Detector Peak max hold
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9.3.1 Downlink

Ref Leval 20.00 dam  Offsat

pe AIT 10l SWT
1Pk Maa

21.20 o8 &= RBW 100 kHz

7ms w YAW 300 kHT  Mode Sworop

= |, PN MI[1] 15,70 ddim
= e S 90, 560 M
12 dBem "y,

- -20.00 o8
£ b1, D60 Mz
0 &
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o
I B
-40 dem

~251 By

=20 dary

-40 diirn= s
-5 ditrm £

r""ﬂh /
ST R

70 dém

Btart 100.0 MHx 1001 pis
Marker
Type | Bel | Tre M- walee |
| L 1
b2 M1l 1}
D3 M1 1
™

Stop 000 MHz
evraduis | Fupgtion | Fuanction Resul

380,56 MHz 15,76 dBen |

-141.968 MHz -20.00 gB

AT5, 1T MHZ 19.58 OB

- A
plot 9.3.1-#1 Out of Band Rejection; Test results; Downlink;

9.3.2 Uplink

n.a.

Note: The EUT does not transmit over the air in the uplink direction.

9.4 Summary test result

Test result
Tested by:
Date:

complies, according the plots above

M. Leinfelder
22.07.2014
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10 Noise

Spectrum

Termination EUT x dB Analyzer
50 Q att.

External Attenuator DL xdB=0dB
figure 10-#1 Test setup: Noise

Measurement uncertainty + 0,38 dB

Test equipment used 9054, 7144; 7454; 7453; 7449;

10.1 Limit

§90.219 (d) (6) (ii) In general, the ERP of noise within the passband should not exceed —43 dBm in 10
kHz measurement bandwidth.

10.2 Test method
KDB 935210 D03 v02r01 7.7
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10.3 Test results

10.3.1 Downlink

# % Spactrurm <4 }._1':1 |n.?-

Ref Lovael -46.40 dam Offsat 0,70 B & RAW 10 kHzr

AET Odi & SWT o= VYBW 100 kHZ  Mode suta Swoop
BiEL

fl@1rm Sl

-50 dbr

MIl1] 7843 afm
L1130 M-z

-E0 clBrry

70 dBry

b4 o =
E dErm = F T — — = e

&0 dBrmy

-130 cBm

140 dF

cFﬁunm* ] 5o pis : Span 5000 Mz
. |
il ! RRATANNED —

Diate: Z2APR 2IM5 OT.3805

L

plot 9-#1 Noise

10.3.2 Uplink

n.a.
Note: The EUT does not transmit over the air in the uplink direction.

10.4 Summary test result

Test result complies, according the plots above
Tested by: M. Leinfelder
Date: 23.04.2015
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11 Radiated Spurious Emissions at the ECL (Bureau Veritas):
§90.210, §2.1053, RSS-Gen, RSS-131

picture 10.1: name plate

RRAeS
=EE»
_e»
2EaTw
II"’-..

e —
B,

picture 10.2: Test setup: Field Strength Emission <1 GHz @3m in the SAC
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picture 7.3: Test setup: Field Strength Emission >1 GHz @3m in the SAC
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This clause specifies requirements for the measurement of radiated emission.

Distance:

Frequency range EUT <-> antenna / Limit Test method
location

30 MHz - 1 GHz 3 metres / SAC )

1 GHz - 21 GHz 3 metres / SAC FCC 47 CFR Part 90.210 TIA/EIA-603-C:2004

Test equipment used:

Designation Type Manufacturer Invent.-no. | Cal.-date due Cal.- | used
date
EMI test receiver ESI40 Rohde & Schwarz E1687 28.11.2013 |28.11.2014| X
Antenna CBL 6111 Chase K1026 27.06.2014 |27.06.2015| X
Pre amplifier AM1431 Miteq K1721 16.04.2014 [16.04.2015| X
Antenna HL 025 R&S K1114 03.03.2014 |03.03.2015| X
Preamplifier AFS4-00102000 Miteq K817 12.03.2014 [12.03.2015| X
RF Cable Sucoflex 100 Suhner K1760 03.07.2014 [03.07.2015| X

The REMI version 2.135 has been used for max search.

Test set-up:

Test location:

Test Voltage:
Type of EUT:

SAC

Both, the Fully Anechoic Chamber (FAC) and the Semi Anechoic Chamber
(SAC) fulfil the requirements of ANSI C63.4 and CISPR 16-1-4 with regards to
NSA and SVSWR.

115V /60 Hz
Wall mounted

Measurement uncertainty:

Measurement uncertainty expanded
(95% or K=2)

+ 4,7 dB for ANSI C63.4 measurement
+ 0,5 dB for TIA-603 measurement
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11.1 Method of Measurement

Measurement procedure. TIA-603-C

The antenna substitution method is used to determine the equivalent radiated power at spurious frequencies. The
spurious emissions are measured at a distance of 3 meters. The EUT is then replaced with a reference substitution
antenna with a known gain referenced to a dipole. This antenna is fed with a signal at the spurious frequency. The
level of the signal is adjusted to repeat the previously measured level. The resulting eirp is the signal level fed to the
reference antenna corrected for gain referenced to an isotropic dipole (see Figure 7.2).

From KDB (AMPLIFIER, BOOSTER, AND REPEATER REMINDER SHEET):

Radiated spurs (enclosure) — Use of CW signal (low, mid. and high freq.) is acceptable rather than all modulations.

The maximum RFI field strength was determined during the measurement by rotating the turntable (+180 degrees)
and varying the height of the receive antenna (h = 1 ... 4 m) as like defined in ANSI C63.4. A measurement receiver
has been used with a RBW 120 kHz up to 1 GHz and 1 MHz above 1 GHz. Steps with during pre measurement was

half the RBW.

Both, the Fully Anechoic Chamber (FAC) and the Semi Anechoic Chamber (SAC) fulfil the requirements of ANSI
C63.4 and CISPR 16-1-4 with regards to NSA and SVSWR.

i Test
A Antenna
:
1
]
1
]
! TRANSMITTER| _ STANDARD
L]
H TRANSMITTER
: UNDER TEST heiel
! [ |
1]
TURNTABLE
! ______STAMDARDTESTSITE ____________ .
i 7777777 Substitufion  Test |
Antenna Antenna

RF SIGNAL
GENERATOR

| |

TURNTABLE

STANDARD TEST SITE

B e e e A —

SPECTRUM
ANALYZER

SPECTRUM
ANALYZER

Figure #7.2 Substitution methods TIA/EIA-603-C
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11.2 Limit
Minimum standard: §90.210, Table “Application Emission Mask”
Frequency Band (MHz) Mask for equipment with Mask for Equipment without
Audio Low pass filter audio low pass filter
421 -512 B,DorE C,DorE

MASK Spurious Limit
E -25 dBm

11.3 Climatic values in the lab

Temperature: 21°
Relative Humidity: 47%
Air-pressure: 998 hPa
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11.4 Test results

11.4.1.1 30 MHz to 1 GHz Downlink (Bottom — Middle — Top)
Vertikal / Horizontal RBW = 120kHz
Band #1: 406.1/430.5/454 MHz

L %
=l (12
a =538

1 dbm

n & L] 2] e B B 1M oD £ 400 o EDD T G 30 1000
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VERITAS

Band #2: 456,1/459,26875/462,5375 MHz

1dm

OB ® o2 & &

0 & L] ED LU - 1] i L 00 i
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a3 1000
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Band #3: 462.7375/465.1375/467.5375 MHz
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VERITAS

Band #4: 467.7375/489.86875/512 MHz

Mg

5120
515

1dm

& o o & B

0 &
v m LSt in oBm

T

-

o

EOD

a3 1000
¥ w Fregesr in MHZ

The test report shall not be reproduced except in full without the written approval of the testing laboratory.

ECL-EMC-TR-14-196-V02.00

Page 73 of 80



Test Report No.: 14-196

FCC ID: XS5-TFAHES7850

11.4.1.2 30 MHz to 1 GHz Downlink (Middle of all bands)

430,05/ 459,26875/ 465,1375/ 489,86875 MHz
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VERITAS
11.4.1.3 1 GHz to 21 GHz Downlink (Bottom — Middle — Top)
Vertikal / Horizontal RBW = 120kHz
Band #1: 406.1/430.5/454 MHz
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Band #2: 456,1/459,26875/462,5375 MHz
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Band #3: 462,7375/465,1375/467,5375 MHz
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Band #4: 467.7375/489.86875/512 MHz
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11.4.1.4 30 MHz to 1 GHz Downlink (Middle of all bands)
430,05/ 459,26875/ 465,1375/ 489,86875 MHz
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The radiated spurious emission measurements have been passed!
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12 History

Revision Modification Date Name
01.00 Initial report 11.09.2014 Zahlmann
02.00 Change RF power out limit => change antenna gain 23.04.2015 Zahlmann

Add chapter 8 “intermodulation”
Add noise measurement at chapter 10
Editorial changes at “Test Result Summary”

*x¥x¥* End of test report *****

The test report shall not be reproduced except in full without the written approval of the testing laboratory.
ECL-EMC-TR-14-196-V02.00 Page 80 of 80




		2015-06-03T10:36:19+0200
	Tom Zahlmann


		2015-06-03T10:53:56+0200
	Christian Römer




