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1. Summary for FCC Part 24 Compliance Test Report

Date of receipt 15-Oct-2012

Testing completed 22-Oct-2012

The customer's contact person Hindersmann, Jurgen
Notes None

1.1. EUT and Accessory Information

The EUT is a 12V DC powered device with quad band GSM / tri band WCDMA device
(GSM850/900/1800/1900; FDDII/IV/V) with an external antenna connector and internal back-up antenna.
EUT is tested with maximum rated TX power, modulated with pseudo random bit sequence (PRBS9). No
dedicated external antenna specified by the manufacturer. Since the device has only one cellular port which
will be switched to internal antenna or external antenna connector, radiated measurements were done
with internal antenna and conducted related measurements via the external antenna connector.

Product Type SN HW MV SW DUT
Onboard Connectivity Unit HT-6¢ 004402000051593 0501 -- N036 DIS039

1.2. Summary of Test Results

Section Section in CFR 47 Section in RSS-GEN or Name of the test Result
RSS-133

3 §2.1046(a) 6.4 Conducted RF output power PASS

5 §2.1049(h) 4.6.1 99% occupied bandwidth PASS

6 §24.238(a) 6.5 Band edge compliance PASS

7 §24.238(a), §2.1051 6.5 Spurious emissions at antenna terminals PASS

8 §24.238(a), §2.1053 6.5 Spurious radiated emissions PASS

9 §2.1055(a) 6.3 Frequency stability, temperature variation PASS

10 §2.1055(d) 6.3 Frequency stability, voltage variation PASS
PASS: The EUT complies with the essential requirements in the standard.
FAIL: The EUT does not comply with the essential requirements in the standard.
NP: The test was not performed.
NA: The test was not applicable.
Project support engineer: Robert Miller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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2. Test setups

2.1, Conducted test setup

Radio
simulator

Spectrum 10dB
analyser attenuator

Power

splitter

10dB
attenuator

EUT

2.2, Conducted AC power line conducted emissions test setup

Receiver

Attenuator

2.3. Radiated test setup

Communication
Tester

Mast & turn table
controller

LISN

EUT

Test
Receiver

Project support engineer:

Date of issue:
Report No.:

Robert Muller
12-Nov-2012
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3. Conducted RF output power
(FCC §24.232 §2.1046(a), RSS-133 6.4)

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 13.2/DC
Result PASS
Remarks None

Temp [°C] / Humidity [%RH] 25 /45
Date of measurements 18.0ct.2012

Measured by

Robert Mller

3.1. Test reference and limit

The measurement is made according to FCC rules parts 24, IC standard RSS-133 and TIA-603-C.

Limits for conducted RF output power measurements

Frequency range [MHz] Limit [W] Limit [dBm]
1850 -1910 2 33
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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3.2. GSM1900 Test results

3.2.1 GSM mode

Channel / f. [MHz] P [dBm] P [mW] Max. Antenna gain [dBi] Result
512 /1850.2 29.19 829.85 3.81 PASS
661 /1880.0 29.06 805.38 3.94 PASS
810/ 1909.8 29.21 833.68 3.79 PASS

No external antenna gain is specified by the manufacturer. The result is PASS for external antenna gains equal or less than

specified above. Max. Antenna gain [dBi] = 33 dBm — Conducted Output Power [dBm].

Channel 512 / 1850.2 MHz

Marker 1 [T1] RBHW 300 kHz RF Att 40 dB
Ref Lvl 29.19 dBm VBHW 300 kHz
40 dBm 1.85027315 GHz SWT 5 ms Unit dBm
10 dB| Of fset

.

_gol

Center 1.8502 GHz

Fitle: Peak Output Power

Pate: 18.0CT.2012 14:31:08

Fomment A: 1B850.2MHz , G5M1S00low

100 kHz/

Span 1 MKz

Channel 661 / 1880.0 MHz

¢ Marker 1 [T1] RBW 300 kHz  RF Att 40 dB
Ref Lvl 29.06 dBm VBW 300 kHz
40 dBm 1.88007114 GHz SWT 5 ms Unit dBm
40
10 dB| Offset
30 E
//H \\

r//,///’

Center 1.88 GHz

Fitle: Peak Output Power
Fomment A: 1880MHz ~, GSM1800mid
Pate: 18.0CT.2012 14:38:24

100 kHz/

Span 1 MHz

Project support engineer:

Date of issue:
Report No.:

Robert Muller

12-Nov-2012
EMC_BO_001770

Test Report for FCC Part 24E
Template version 1.0

Copyright © 2012 novero. All rights reserved.
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Channel 810 / 1909.8 MHz

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
®REF Lvl 29.21 dBm VBW 300 kHz
40 dBm 1.80986513 GHz SWT 5 ms unit dBm
10 dB| Of fset
A
" 1
/ N

= ™~

Center 1.3098 GHz 100 kHz/ Span 1 MHz

Fitle: Peak Output Power
Fomment A: 1808.BMHz , GSM1800high
Pate: 18.0CT.2012 14:49:17

3.2.2 EGPRS mode

Channel / f. [MHz] P [dBm] P [mW] Max. Antenna gain [dBi] Result
512 /1850.2 26.50 446.68 6.50 PASS
661 /1880.0 25.02 317.69 7.98 PASS
810/ 1909.8 26.31 427.56 6.69 PASS

No external antenna gain is specified by the manufacturer. The result is PASS for external antenna gains equal or less than
specified above. Max. Antenna gain [dBi] = 33 dBm — Conducted Output Power [dBm].

Channel 512 / 1850.2 MHz

® Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 26.50 dBm VBW 300 kHz
40 dBm 1.85019293 GHz SWT 5 ms unit dBm
0 10 dB| Of fset
A
30) -
,—'—J'_IN
/ ™
20
10]
0
-10|
-20
-30
~40|
-50
-60
Center 1.8502 GHz 100 kHz/ Span 1 MHz
Fitle: FPeak Output Fower
Fomment A: 1850.2MHz ~, Edge1900I1ow
ate: 18.0CT.2012 21:16:30
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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Channel 661 / 1880.0 MHz

Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 25.02 dBm VBW 300 kHz
40 dBm 1.88001703 GHz SWT 5 ms Unit dBm
10 dB|Offset
A
S
[
| s —_—
-
Center 1.88 GHz 100 kHz/ Span 1 MHz
Fitle: Peak Output Power
Fomment A: 1880MHz , Edge1900mid
Pate: 18.0CT.2012 21:24:23
Channel 810/ 1909.8 MHz
Marker 1 [T1] RBW 300 kHz RF Att 40 dB
Ref Lvl 26.31 dBm VBW 300 kHz
40 dBm 1.90980301 GHz SWT 5 ms Unit dBm
10 dB|Offset
A
4—”—"“'“—5;
| [
§
-
Center 1.9098 GHz 100 kHz/ Span 1 MHz
Fitle: Peak Output Power
Fomment A: 1909.BMHz , Edge1900high
Pate: 18.0CT.2012 21:38:39

Project support engineer:

Date of issue:
Report No.:

Robert Muller
12-Nov-2012
EMC_BO_001770
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3.3. WCDMA1900 Test results

3.3.1 FDD2 mode, RMC

Channel / f. [MHz] P [dBm] P [mW] Max. Antenna gain [dBi] Result
9262 / 1852.4 27.34 542.00 5.66 PASS
9400 / 1880 27.22 527.23 5.78 PASS
9538 / 1907.6 27.32 539.51 5.68 PASS

No external antenna gain is specified by the manufacturer. The result is PASS for external antenna gains equal or less than

specified above. Max. Antenna gain [dBi] = Limit [dBm] — Conducted Output Power [dBm].

Channel 9262 / 1852.4 MHz

Farker 1 (111 RBW 10 Tz RF Att 40 9B
Ref Lvl 27.34 dBn VBW 1D MHz
40 dBm 1.85101723 GHz  SWT 5ms  Unit dBm
10 o8| Of foat
.
RV 56 SN W N
,,xuw~v/“"MVA B

_gol

Center 1.8524 GHz

Fitle: Peak Output Power

Pate: 18.0CT.2012 17:04:52

2 MHz/

Fomment A: 1852.4MHz , FDDI111300 low

Span 20 MHz

Channel 9400 / 1880 MHz

FMarker 1 (111 RBW 10 MMz RF ALt 40 d8
Ref Lvl 27.22 dBn  VBH 10 MHz
40 dBm 1.88054108 GHz ~ SWT 5ms  Unit dBm
1
10 dB| Of fset
Ell
[ e e e
“ /J”VM w‘ \
10
o
10
20
30
-4
-50
-60
Center 1.88 GHz 2 MHz/ Span 20 MHz
ritle: Peak Output Power
Fomment A: 1BBOMHz ~ FODI11300mid
bate: 18.0CT.2012 17:13:01

Project support engineer:

Date of issue:
Report No.:

Robert Muller

12-Nov-2012
EMC_BO_001770

Test Report for FCC Part 24E
Template version 1.0

Copyright © 2012 novero. All rights reserved.
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Channel 9538 / 1907.6 MHz

Marker 1 [T1] RBW 10 MHz RF Att 40 dB

Ref Lvl 27.32 dBm VBW 10 MHz
40 dBm 1.80826132 GHz SWT 5 ms unit dBm
10 dB| Of fset
)

0 4

M”WW ALMM“’M
0 ] \

L] ]

Center 1.9076 GHz 2 MHz/ Span 20 MHz
Fitle: Peak Output Power
Fomment A: 1907.6MHz ~, FDDII13900high
Pate: 18.0CT.2012 17:22:01
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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4, 99% occupied bandwidth
(FCC §2.1049(h), RSS-133 4.6.1)

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 13.2/DC
Result PASS
Remarks None

Temp [°C] / Humidity [%RH] 25/45
Date of measurements 18.0ct.2012

Measured by

Robert Mdller

4.1. Test reference and limit

The measurement is made according to FCC rules parts 24, IC standard RSS-GEN, RSS-133 and TIA-603-C.

Project support engineer: Robert Miller
Date of issue: 12-Nov-2012
Report No.: EMC_BO_001770
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4.2,

42.1

4.2.2

GSM1900 Test results

GSM mode

Channel / fc [MHz] 99% occupied bandwidth Result
[kHz]
661 /1880 242.49 PASS
Channel 661 / 1880 MHz
Marker 1 [T1] RBH 3 kHz  RF Att 50 dB
@Raf Lvl 22.56 dBm  VBW 10 kHz
40 dBm 1.88006914 GHz  SWT 280 ms Unit dBm
10 dB| Of fset vi|T1] 221,56 dBn| e
1.88006814 GHz
uz A2 287960974 KAz
L vI] [T1] 6. 24 dBm
] 1.87987876 GH

R

3[.31 dBm|

1.88012|124 GHz

7 )

_gol

Center 1.88 GHz 100 kHz, Span 1 MHz
Fitle: 99% Bandwidth
Fomment A: 1880MHz , GSM1800mid
Pate: 18.0CT.2012 14:40:27

EGPRS mode

Channel / f. [MHz] 99% occupied bandwidth Result
[kHz]
661 /1880 244.49 PASS
Channel 661 / 1880 MHz
Marker 1 [T1] RBW 3 kHz RF Att 50 dB
@REF Lvl 14.65 dBm VBW 10 kHz
40 dBm 1.88001102 GHz SWT 280 ms Unit dBm
40,
10 dB| Offset vt 14].65 dBmf
1.88001[102 GHz
30| UFH A7 TABBI 796 KHZ
vTy] [T1] -1].42 dBm
20) 1.A7987R575 GH
L vTg [T1] -0|.45 dBn|
WJ}‘N\“ 1.88012124 GHz
10| y/" N
D r/} ;‘2\
-10
-20| / \
. N ™y
wwvww«ﬂ"/ o
—40)
-50|
-60l
Center 1.88 GHz 100 kHz/ Span 1 MHz
Fitle: 89x% Banduwidth
Fomment A: 1B880MHz ~, Edge1900mid
Pate: 18.0CT.2012 21:26:38

Project support engineer:
Date of issue:
Report No.:

Robert Muller
12-Nov-2012
EMC_BO_001770
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4.3, WCDMA1900 Test results

4.3.1 FDD2 mode, RMC

Channel / f; [MHz] 99% occupied bandwidth Result
[kHz]

9400 / 1880 4188.38 PASS

Channel 9400 / 1880 MHz

Marker 1 L[11] RBH 100 kHz  RF Att 50 db
@Ref Lvl 16.88 dBm VBW 300 kHz
40 dBm 1.88065130 GHz SWT 5 ms Unit dBm
10 dB| Of fset vi(iT1] 16[.88  Bm| e
1.88065[130 BHz
TP TT 5 Tz
vT] (T1] 7.35 dBn
1 925RS EBH

4 (111 7.98 dBm|

-
T
MN]“*\‘ 1.88211423 GHz

WMW«-M/ ey
60
Center 1.B8 GHz 1 MHz, Span 10 MHz
Fitle: 89x% Bandwidth
Fomment A: 1880MHz , FDDI111300mid
Pate: 18.0CT.2012 17:13:41
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0

EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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5. Band edge compliance
(FCC §24.238(a), RSS-133 6.5)

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 13.2/DC
Result PASS
Remarks None

Temp [°C] / Humidity [%RH] 25/45

Date of measurements 18.0ct.2012
Measured by Robert Miller

5.1. Test reference and limit

The measurement is made according to FCC rules parts 24 and IC standard RSS-133.

Limits for band edge compliance measurements

Frequency range [MHz]

Limit [dBm]

Below 1850 and above 1910

-13

Project support engineer: Robert Miller
Date of issue: 12-Nov-2012
Report No.: EMC_BO_001770

Test Report for FCC Part 24E
Template version 1.0

Copyright © 2012 novero. All rights reserved.
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5.2. GSM1900 Test results

5.2.1 GSM mode

Channel / f. [MHz] Level [dBm] Result
512 /1850.2 -13.28 PASS
810/1909.8 -14.05 PASS

Channel 512 / 1850.2 MHz (Peak detector, RBW: 3 KHz)

Marker 2 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -13.28 dBm VBW 10 kHz
30 dBm 1.84399633 GHz SWT 5s unit dBm

10 dB| Of fset [Tl]1 -13.28 dBm a

1.84899E93 GHz

v2
I
LT .94 dBm|
\ 1.85026[754 GHz|
W |
J WLM
i 1

JnADZ -13| dB il \
!

i !

(1 IN]IMHU\HPW

Fl
_70l
Center 1.85 GHz 100 kHz/ Span 1 MHz
[Fitle: Band Edge
Fomment A: 1850.2MHz ~, GSM1S00 low
Pate: 18.0CT.2012 14:31:38

Channel 810 / 1909.8 MHz (Peak detector, RBW: 3 KHz)

Marker 2 LT1] RBH 3 kHz  RF Att 30 dB
Ref Lvl ~14.05 dBm VBH 10 kHz
30 dBm 1.91000501 GHz SUT 5s Unit dBn
10 dB| Of fset 1 v2 (0711 ~14.05 0B e
LT 1.91000501 GHz

TITTTT ~98 dbm|
W 1.80886E73 GHz
l)

|02 -13 i

_s0| l'.L\lL Apdigl

60|

.
77”Eenter‘ 1.91 GHz 100 kHz/ Span 1 MHz

Fitle: Band Edge

Fomment A: 1909.8MHz ~, GSM1S00high

Pate: 18.0CT.2012 16:44:36
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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5.2.2 EGPRS mode

Channel / f. [MHz] Level [dBm] Result
512 /1850.2 -21.64 PASS
810/ 1909.8 -24.75 PASS

Channel 512 / 1850.2 MHz (Peak detector, RBW: 3 KHz)

Marker 2 [11] RBH 3 kHz  RF Att 30 db
<2§>Ref Lvl -21.64 dBm VBI 10 kHz
30 dBm 1.84998637 GHz SUT 5s Unit dBm
10 dB| Of fset v2|[T1] -21(.64 B g
1.84398637 GHz
TT[UTTT T5 05 oBn|

Lh 1.85016F33 GHz|

i

!

5

D2 -13| dB
" 1

\

!

Al

,:nkmrmdﬁﬁwar*uﬂJdﬂva

_60)

Fl
_70l
Center 1.85 GHz 100 kHz/ Span 1 MHz
Fitle: Band Edge
Fomment A: 1850.2MHz ~, Edgel13001ow
Pate: 18.0CT.2012 21:17:12

Channel 512 / 1909.8 MHz (Peak detector, RBW: 3 KHz)

Marker 2 [T1] RBW 3 kHz RF Att 30 dB
@Ref Lvl -24.75 dBm VBW 10 kHz
30 dBm 1.91001503 GHz SWT 5 s Unit dBm
10 dB|Of feet v2 (711 -24.75 cBn| e
1.91001503 GHz
TITTTT T4 T8 dBnm

1.80876B854 GHz

=
=]

02 -13| dB

=

AL
T
-
7
Center 1.91 GHz 100 kHz/ Span 1 MHz
Fitle: Band Edge
Fomment A: 1909.8MHz ~, Edgel1300high
ate: 18.0CT.2012 21:39:20

Project support engineer:

Date of issue:
Report No.:

Robert Muller
12-Nov-2012
EMC_BO_001770
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5.3. WCDMA1900 Test results

5.3.1 FDD2 mode, RMC

Channel / f. [MHz] Level [dBm] Result
9262 /1852.4 -24.94 PASS
9538/ 1907.6 -32.64 PASS

Channel 9262 / 1852.4 MHz (Peak detector, RBW: 50 KHz)

Marker 2 LT1] RBW 50 kHz  RF Att 30 dB
Ref Lvl -24.94 dBnm VBW 500 kHz
30 dBm 1.85000000 GHz SUT 5s Unit dBm
10 dB| Offset v2 |71 -24.94 cBn| e
1.85000000 GHz
T[TTTI 759 aBn
1.85150B02 GHz
/q/,,,_A,4‘,><.,‘/z‘u»vin«~“u<_.~_.v
|02 -13| dB //
. A
&0
A
70
Center 1.85 GHz 500 KHz/ Span 5 IMHz
Fitle: Band Edge
Fonment A: 1852.4MHz ~ FDD111900low
Pate: 18.0CT.2012 17:05:21

Channel 9538 / 1907.6 MHz (Peak detector, RBW: 50 KHz)

Marker 2 [T1] RBW 50 kHz RF Att 30 dB
@Ref Lv -32.64 dBm VBW 500 kHz
30 dBm 1.81007515 GHz SWT 5 s Unit dBm
10 dB| Of fset v2 (0711 -32.64 dBm| a
1.91007615 GHz|
TITTT] ~E6 dbnm|
1.80850R00 GHz
VA_WM‘.—-\ALW»\
JH—DQ -13 dB \
Ay
ha
-
.
-
Center 1.91 GHz 500 kHz/ Span 5 MHz
Fitle: Band Edge
Fomment A: 1307.6MHz , FDDI111300high
Pate: 18.0CT.2012 17:22:31
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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6. Spurious emissions at antenna terminals

(FCC §24.238(a), §2.1051 RSS-133 6.5)

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 13.2/DC
Result PASS
Remarks None

Temp [°C] / Humidity [%RH] 25 /45
Date of measurements 18.0ct.2012

Measured by

Robert Mller

6.1. Test reference and limit

The measurement is made according to FCC rules parts 24, IC standard RSS-GEN, RSS-133 and TIA-603-C.

Limits for spurious emissions at antenna terminals measurements

Frequency range [MHz] Limit [dBm)]
30 - 18000 -13
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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6.2. GSM1900 Test results

6.2.1 GSM mode
Channel 512 / 1850.2 MHz

Frequency [MHz] P [dBm] Result
16038.02 -19.85 PASS
18279.14 -19.54 PASS
19679.84 -19.13 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@Ref Lvl 29.28 dBm VBW 3 MHz
30 db 1.83080180 GHz SWT 330 s Unit dBm
10 dB| Of fset Y0711 29.28 dBm) a
1.83020|180 GHz|
0 TITTTT ~TY T3 B
19.67983968 GHz|
10} V31111 -19.54 dBmj
18.27913828 GHz|
V4 |IT1] -19.85 dBm|
0 15 USEUTES GAz
74”—[}1 -1p dB
3 2
-20 )
A
v WM//\’\MN”’MW
-
,w
Start 30 MHz 1.987 BHz/ Stop 20 GHz
Fitle: Spurious RF Conducted Emissions
Fomment A: 1850.2MHz ~, GSM1S00low
Pate: 18.0CT.2012 14:37:35
Channel 661 / 1880.0 MHz
Frequency [MHz] P [dBm] Result
18279.15 -19.58 PASS
18879.44 -20.19 PASS
19639.82 -19.97 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@REF Lvl 29.10 dBm VBW 3 MHz
30 dBr‘\ 1.87092184 GHz SWT 330 s unit dBm
* 10 dg|Offset Y1|IT1] 29|. 10 dBm a
1.87082|184 GHz
20 TTTT —T9[ 58 g8
118.27313p28 GHz|
10 v3lIT1] -19.97 dBn)
19.63881P64 GHz|
V4|IT1] -20[. 19 dBm
0 B~ 8797 GHZ|
- 10|
|01 -1} dBi
24 3
-20|
A
bag Ay
. WM’%W
74D(
-50|
-60)
-70
Start 30 MHz 1.997 GHz/ Stop 20 GHz
Fitle: Spurious RF Conducted Emissions
Fomment A: 1880MHz ~, GSM1S00mid
ate: 18.0CT.2012 14:48:28
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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Channel 810 / 1909.8 MHz

30 dBrr]

1.91084188 GHz

SHT 330 s

Frequency [MHz] P [dBm] Result
15957.98 -19.99 PASS
18239.12 -19.42 PASS
19639.82 -19.69 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@Ref Lvl 29.20 dBm VBHW 3 MHz

Unit dBm

10 df| Of fset

Yi|IT1]

2920 dBn| e
1.91094/188 GHz]
7T

[T1T

v3{IT11

18.23311B24 GHz
=19/ B9 dBm

V4 |IT1]

19.63881P64 GHz
-18[.99 dBm)

1595797595 GHZ

01 -1 dB
4 2 3
-20 e
MWM%WWW
60l
7
Start 30 MHz 1.897 GHz, Stop 20 GHz
Fitle: Spurious RF Conducted Emissions
Fonment A: 1909.8MHz , GSM1300high
Pate: 18.0CT.2012 14:55:44
6.2.2 EGPRS mode
Channel 512 / 1850.2 MHz
Frequency [MHz] P [dBm] Result
16398.20 -20.10 PASS
18279.14 -19.38 PASS
19639.82 -19.58 PASS
% Marker 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 26.42 dBm VBW 3 MHz
30 dBm 1.83090180 GHz SWT 330 s unit dBm
10 dy| Of fset vi|IT1l 26.42 dBn| g
1.83090[180 GHz
TTTT —T19.38 dBm|
18.27913828 GHz|
10} V3IIT1] -19.58 dBmj
19.63981]964 GHz|
V4 IT1] -20. 10 dBm|

16.3987 9 GHz|

01 -1 dB
4 g 3
- =)
A M)
s
7
Start 30 MHz 1.997 GHz/ Stop 20 GHz
Fitle: Spurious RF Conducted Emissions
Fomment A: 1850.2MHz , Edge!800 low
ate: 18.0CT.2012 21:23:20
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
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Channel 661 / 1880.0 MHz

Frequency [MHz] P [dBm] Result
15998.00 -19.87 PASS
18239.19 -19.72 PASS
19679.84 -19.99 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@Ref Lvl 26.11 dBm VBW 3 MHz
30 dBm 1.870921B4 GHz SWT 330 s Unit dBm
10 di Offset V[T 26. 11 B g
1.87092184 GHz
TTTT —T9C aBm|
18.23911jp24 GHz|
1 V3IIT1] -19.87 dBmj
15.987895399 GHz|
V4 [[T1] -19.99 dBm|
19.679 B8 GHZ|
-1
|01 -1} dB
2 4
- Fiaaw)
st M
o WMM%W‘W
s
=
Start 30 MHz 1.997 GHz/ Stop 20 GHz
[Fitle: Spurious RF Conducted Emissions
Fomment A: 1880MHz , Edge1900mid
Pate: 18.0CT.2012 21:37:36
Channel 810 / 1909.8 MHz
Frequency [MHz] P [dBm] Result
17278.64 -20.09 PASS
18239.12 -19.73 PASS
19679.84 -19.67 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
%REF Lvl 26.20 dBm VBW 3 MHz
30 dBm 1.91094188 GHz SWT 330 s unit dBm
10 dRj Offset Y|IT1] 26.20 dBm) a
1.91094[188 GHz
TTTT —TY9 57 dBm|
19.67983968 GHz|
10} V3IIT1] -19.73 dBmj
18.23911j824 GHz|
V4 [[T1] -20|.09 dBm|
7 B GHZ|
1
01 -1 db
4 13 2\7
N
A A
-
=
Start 30 MHz 1.997 GHz/ Stop 20 GHz
Fitle: Spurious RF Conducted Emissions
Fomment A: 1908.8MHz , Edge1800high
ate: 18.0CT.2012 21:45:29
Project support engineer: Robert Muller Test Report for FCC Part 24E

Template version 1.0
Copyright © 2012 novero. All rights reserved.
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6.3.

6.3.1

WCDMA1900 Test results

FDD2 mode, RMC
Channel 9262 / 1852.4 MHz

Frequency [MHz] P [dBm] Result
16438.22 -19.99 PASS
18279.14 -18.69 PASS
18839.42 -20.06 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@Ref Lyl 22.62 dBm  VBM 3 MHz
30 dBm 1.83080180 GHz SWT 330 s Unit dBm
10 dB| Of fset vi[IT1] 22.62 dBn| e
1.83090[180 GHz
TTTT —TH.E9 dbm|
18.27913828 GHz|
1 V3[T1] -19.99 dBmj
16.43821j543 GHz|
V4 ([T1] -20|.06 dBm|
T JZTBE4 GHZ|
-1
01 - 1§ dB
3 % 1
[N
//\IL,N T A
WWM NAAARN
—6
ol
Start 30 MHz 1.897 GHz/ Stop 20 GHz
[Fitle: Spurious RF Conducted Emissions
Fomment A: 1852.4MHz , FDDII1300 low
Pate: 18.0CT.2012 17:11:22
Channel 9400 / 1880 MHz
Frequency [MHz] P [dBm] Result
15998.00 -20.11 PASS
18239.12 -20.01 PASS
19679.84 -19.97 PASS
Marker 1 [T1] RBW 1 MHz RF Att 30 dB
%REF Lvl 22.01 dBm VBW 3 MHz
30 dBm 1.87092184 GHz SWT 330 s unit dBm
10 dB| Of fset vi|rT1l 22.01 dBn| e
1.87092184 GHz
TTTT —T19.97 dBm|
19.67983968 GHz|
10 valr71] 20,01 dAn
18.23911j824 GHz|
v4 (0713 20,11 dBnm
15.99 99 GHZ|
i
01 - 1§ dB
3 2
FATYAY
I A
. MM NPV
6
ol
Start 30 MHz 1.997 GHz/ Stop 20 GHz
Fitle: Spurious RF Conducted Emissions
Fomment A: 1880MHz ~ FDDI11900mid
Pate: 18.0CT.2012 17:20:23

Project support engineer:
Date of issue:
Report No.:

Robert Muller
12-Nov-2012
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Channel 9538 / 1907.6 MHz

Frequency [MHz] P [dBm] Result
15998.00 -19.94 PASS
18239.12 -19.73 PASS
15998.00 -19.87 PASS
Marker 1 [T1] RBUW 1 MHz RF Att 30 dB
<%%>Ref Lvl 21.80 dBm VBW 3 MHz
30 dBm 1.91094188 GHz SWT 330 s unit dBm
10 dB[Of fset vi(rml 2180 ciBm| g
1.91094188 GHz|
TTTT —T9° aBm|
18.23911B24 GHz
1 V3IIT1] -19.87 dBm
18.53379960 GHz
V4A|IT1] -19.84 dBm

1

5.99799599 GHz|

_70l
Start 30 MHz

[Fitle:

Pate:

1.997 GHz/

Spurious RF Conducted Emissions
Fomment A: 1807.6MHz ~, FDDII1300high

18.0CT.2012 17:28:32

Stop 20 GHz

Project support engineer:

Date of issue:
Report No.:

Robert Muller
12-Nov-2012
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7. Spurious radiated emissions
(FCC §24.238(a), §2.1053, RSS-133 6.5)

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 13.2/DC
Result PASS
Remarks None

Temp [°C] / Humidity [%RH] 25/45

Date of measurements 16.0ct.2012
Measured by Robert Miller

7.1. Test reference and limit

The measurement is made according to TIA-603-C-2004 as follows:

Below 3GHz:

The Preliminary Measurement and the Final Measurement is performed in 3m distance by rotating the
turntable of 360 degrees at fixed height.

The Preliminary Measurement and the Final Measurement with absorbers on the floor and measuring
antenna at fixed height using 2-axis EUT position system.

The Final Measurement is performed, if the Preliminary Measurement results are closer than 20 dB to
the permissible limit.

Above 3GHz:

The Preliminary Measurement and the Final Measurement is performed in 1.5m distance by rotating the
turntable of 360 degrees at fixed height.

The Preliminary Measurement and the Final Measurement with absorbers on the floor and measuring
antenna at fixed height using 2-axis EUT position system.

The Final Measurement is performed, if the Preliminary Measurement results are closer than 20 dB to
the permissible limit.

General:

Regarding RSS-GEN I3 Section 4.3 (i), the transmitter spurious emissions have been measured in 3
channels, see section 6 "Spurious emissions at antenna terminals" of this test report. The spurious
radiated emission test shows emissions radiated from the enclosure of the EUT in one TX channel.

The measurement is divided into the Preliminary Measurement and the Final Measurement.
The EUT is placed at nonconductive plate at the turntable center.

The emissions less than 20 dB below the permissible value are reported.

The substitution method is used. Substitution values at each frequencies are measured in beforehand
and saved to the test software. The substitution corrections are obtained as described below:

AsuBsT = PsuBsT Tx — PsuBST RX _ LSUBST CABLES + GSUBST TX ANT

Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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Where AsussT is the final substitution correction including receive antenna gain. PsussT 1x is the signal
generator level, PsussTRrx is receiver level, Asusst and LsussT casLes is cable losses including both TX and RX

cables and GsussT Tx ANT is substitution antenna gain.

The measurement results are obtained as described below:

P[dBm] = Pmeas + Acr

Where Pwmeas is the receiver reading in dBm and A is the correction factor including cable loss and

substitution correction (Acr = LcaBLES + GPREAMP + AsUBST).

Limits for spurious radiated emissions measurements

Frequency range [MHz] Limit [dBm]
30 - 18000 -13
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
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7.2. GSM1900 TX Test results

7.2.1 GSM mode
Channel 661 / 1880.0 MHz
Frequency P [dBm] P [uW] Pmeas [dBm] Ac [dB] Polarisation Result
[MHz]
3760.02 -44.40 0.0363 -44-40 0.00 VERTICAL PASS
5639.78 -40.90 0.0813 -45.00 4.10 VERTICAL PASS
7530.57 -52.10 0.0062 -58.00 5.90 HORIZONTAL PASS
Substitution method could not be utilized as no emission above noise floor were found during
measurements

7.2.2 EGPRS mode

Channel 661 / 1880.0 MHz

Frequency P [dBm] P [uW] Pmeas [dBm] Ac [dB] Polarisation Result
[MHz]

3760.02 -43.50 0.0447 -43.50 0.00 VERTICAL PASS
5639.78 -32.70 0.5370 -36.80 4.10 VERTICAL PASS
7530.57 -51.70 0.0068 -57.60 5.90 HORIZONTAL PASS

Substitution method could not be utilized as no emission above noise floor were found during
measurements

Project support engineer:

Date of issue:
Report No.:

Robert Muller
12-Nov-2012
EMC_BO_001770
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7.3. WCDMA1900 TX Test results

7.3.1 FDD2 mode, RMC

Channel 9400 / 1880.0 MHz

Frequency P [dBm] P [uW] Pmeas [dBm] Ac [dB] Polarisation Result

[MHz]

3758.52 -36.60 0.2188 -36.30 -0.30 HORIZONTAL | PASS

5637.78 -49.80 0.0105 -53.70 3.90 VERTICAL PASS

7519.04 -43.00 0.0501 -48.90 5.90 HORIZONTAL PASS

Substitution method could not be utilized as no emission above noise floor were found during

measurements
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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8. Frequency stability, temperature variation
(FCC §2.1055(a), RSS-133 6.3

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 13.2/DC
Result PASS

Remarks None

Temp [°C] / Humidity [%RH] -30to +50/ 45
Date of measurements 22.0ct.2012

Measured by

Robert Mller

8.1. Test reference and limit
The measurement is made according to FCC rules parts 24, IC standard RSS-133 and TIA-603-C as

follows:

1. The climate chamber temperature is set to the maximum value and the temperature is allowed to

stabilize.

The EUT is set to transmit.

ok wnDN

The EUT is placed in the chamber.
The EUT is set in idle mode for 15minutes.

The transmit frequency error was measured immediately.
The steps 3-5 were repeated for each temperature.

Limits for frequency stability, temperature variation measurements

Frequency deviation [ppm]

+\- 2.5

Project support engineer: Robert Miller

Date of issue:
Report No.:

12-Nov-2012
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8.2. GSM1900 Test results

8.2.1 GSM mode

Temperature [°C] Frequency [MHz] Deviation [Hz] Deviation [ppm] Result
1850.2 -107.71 -0.0582 PASS

50 1880.0 -122.75 -0.0653 PASS
1909.8 -120.23 -0.0630 PASS

1850.2 -119.07 -0.0644 PASS

40 1880.0 -104.35 -0.0555 PASS
1909.8 -116.16 -0.0608 PASS

1850.2 -119.78 -0.0647 PASS

30 1880.0 -105.96 -0.0564 PASS
1909.8 -101.89 -0.0534 PASS

1850.2 -109.51 -0.0592 PASS

20 1880.0 -102.86 -0.0547 PASS
1909.8 -96.47 -0.0505 PASS

1850.2 -105.25 -0.0569 PASS

10 1880.0 -111.58 -0.0594 PASS
1909.8 -103.38 -0.0541 PASS

1850.2 -99.96 -0.0540 PASS

0 1880.0 -110.29 -0.0587 PASS
1909.8 -103.83 -0.0544 PASS

1850.2 -133.73 -0.0723 PASS

-10 1880.0 -97.37 -0.0518 PASS
1909.8 -82.07 -0.0430 PASS

1850.2 -90.01 -0.0486 PASS

-20 1880.0 -98.54 -0.0524 PASS
1909.8 -100.15 -0.0524 PASS

1850.2 -101.44 -0.0548 PASS

-30 1880.0 -92.27 -0.0491 PASS
1909.8 -92.66 -0.0485 PASS

Project support engineer:

Date of issue:
Report No.:

Robert Muller

12-Nov-2012
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9. Frequency stability, voltage variation
(FCC §2.1055(d), RSS-133 6.3

EUT with DUT number DIS039
Accessories with DUT numbers None
Operation Voltage [V] / [Hz] 6.2t0 15.6 /45
Result PASS

Remarks None

Temp [°C] / Humidity [%RH] 24 /45

Date of measurements 22.0ct.2012
Measured by Robert Miller

9.1. Test reference and limit

The measurement is made according to FCC rules parts 24 and IC standard RSS-133 as follows:

The EUT is connected to an adjustable power supply. The frequency stability was measured at
nominal voltage and at the operation end point.

Limits for frequency stability, voltage variation measurements

Frequency deviation [ppm]

+\- 2.5
Project support engineer: Robert Muller Test Report for FCC Part 24E
Date of issue: 12-Nov-2012 Template version 1.0
Report No.: EMC_BO_001770 Copyright © 2012 novero. All rights reserved.
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9.2. GSM1900 Test results

9.2.1 GSM mode

Voltage [V] Frequency [MHz] Deviation [Hz] Deviation [ppm] Result
Maximum (15.6) 1850.2 -102.73 -0.0555 PASS
1880.0 -114.94 -0.0611 PASS

1909.8 -104.93 -0.0549 PASS

Nominal (13.2) 1850.2 -99.38 -0.0537 PASS
1880.00 -95.57 -0.0508 PASS

1909.8 -87.43 -0.0458 PASS

Operation end point 1850.2 -102.22 -0.0552 PASS
(6.0) 1880.00 115.52 0.0614 PASS

1909.8 -109.51 -0.0573 PASS

Project support engineer:

Date of issue:
Report No.:

Robert Muller

12-Nov-2012
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10. Test Equipment

10.1. Conducted measurements
Equipment Type Manufacturer Calibrated Cycle [Years]
EMI Test Receiver ESCS 30 R&S Aug 2012 1
LISN 50 pH ESH3-Z5 R&S Aug 2012 1
LISN 50 pH ESH3-Z5 R&S Aug 2012 1
V network ESH3-76 R&S Apr 2012 1
V network ESH3-76 R&S Apr 2012 1
T-ISN ISN T800 Teseq Aug 2012 2
Thermo- Hygrograph OPUS 10 Lufft Jun 2011 2
EM Injection clamp F-33-1 Fischer Apr 2012 2
Signal generator SMLO1 R&S Apr 2012 2
Digital Radio Communication Tester | CMU200 R&S Aug 2012 1
RF Emission Software ES-K1v.1.71 R&S n.a. --
EMI Test Receiver FSEM30 R&S Aug 2012 1
Temperature Test system VT4004 Votsch Jul 2012 2
Power Supply E3632A Agilent Jul 2012 1
Signal generator SMP02 R&S Jun 2011 2
BT/WLAN Tester N 4010 A Agilent May 2011 2
Digital Radio Communication Tester | CMU200 R&S Jun 2012 1
RF Radio Software RADIO novero n.a. -
10.2. Radiated measurements
Equipment Type Manufacturer Calibrated Cycle [Years]
Controller 2090 ETS n.a. --
MAST 2075 ETS n.a. -
Ultra Broadband Antenna HL562 R&S Jul 2012 3
Digital Radio Communication Tester | CMU200 R&S Jul 2011 2
EMI Test receiver ESIB26 R&S Jul 2012 1
Yaesu controller G-1000DXC YAESU n.a. --
Computer controller (Yaesu) GS-232B YAESU n.a. --
Anechoic chamber 3 meter semi/full ETS Euroshield Mar 2012 3
anechoic chamber
Horn Antenna 3115 EMCO Apr 2012 3
Horn Antenna BBHA9120LF Schwarzbeck Aug 2011 3
Standard Horn Antenna 3160-09 EMCO n.a. --
Thermo- Hygrograph OPUS 10 Lufft Jun 2011 2
Band Reject Filter WRCG 2400/2485 - Wainwright Mar 2012 1
2375/2510 - 60/20EE
Notch Filter GSM850 \é\gzgg 800/880-0,2/40- Wainwright Mar 2012 1
Band Reject Filter WCDMAS850 4WOFESSBBZ/%S»SZ5/845- Wainwright Mar 2012 1
Notch Filter GSM1900 WRCD 1700/2000- Wainwright Mar 2012 1
0,2/40-55SSD
Band Reject Filter AWS 1700 WRCGV1729.4/1735.4- Wainwright Mar 2012 1
1722.4/1742.4-40/655
RF Emission Software ES-K1v.1.71 R&S n.a. --
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