Product Service

Antenna A - LTE Modulation 16QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Range 1559 to 1610.5 MHz

= |
C | SENSE:EXT| SOURCE OFF | ALIGN AUTO 103:51:21 PM Jun 28, 2017 |
arker 1 1.562825000000 GHz Avg Type: RMS rg;:e!i; Siss| Peaksearch
NEE PNO: Fast —»— Trig: Free Run Avg|Held: 1001100 TYPE[A Wiy
PREAMP IFGain:High #Atten: 2 dB oET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.562 825 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.677 dBm
9.40 Next Pk Righ
194
Next Pk Lef
-84
-394 =
P00 o Marker Delta
-49.4
‘1
e - A R e e Mkr—CF
694
79.4 Mkr—RefLvl
894
More
10f2
Start 1.55900 GHz Stop 1.61000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna A - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Range 1559 to 1610.5 MHz

Analyzer - Swegt A == |
RF S0 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 103:51:45 PM Jun 28, 2017 |
arker 1 1.562825000000 GHz Avg Type: RMS TRecE[T23455| ook Search
NEE PNO: Fast —+— Trig: Free Run Avg|Held: 100100 TVPE| A WA
PREAMP IFGain:High #Atten: 2 dB OET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.562 825 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.603 dBm
9.40 Next Pk Righ
194
Next Pk Lef
-294
-394 -
ALERE | MarkerDelta
494
Al
) r— ~ . S S : Mkr—CF
9.4
754 Mkr—RefLvl
9.4
More
10f2
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -
Range 1559 to 1610.5 MHz

= |
iF 50 & | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:17:12 AM Jun 29, 2017
Trio: FreeR Avg Type: Rnh‘:rsm r?\: T23455| FeakSearch
n rig: Free Run Avg|Hold:>100/1 A AR
PREAMP N ;gﬁn]:':;:n #Atten: 2 dB peT|A NNNNN
Ref Offset 40.5 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.661 dBm
0 Next Pk Righ
19.4
Next Pk Lef
-84
-394 =
P00 o Marker Delta
-49.4
1
94— = L Mkr—CF,
694
79.4 Mkr—RefLvl
894
More
10f2
Start 1.55900 GHz Stop 1.61000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -
Range 1559 to 1610.5 MHz

Analyzer - Swegt A == |
RF S0 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:15:37 AM Jun 29, 2017 |
arker 1 1.593017000000 GHz Avg Type: RMS TracE[; 23455| eakSearch
NEE PNO: Fast Trig: Free Run Avg|Held:> 1001100 TVPE| A WA
PREAMP IFGain:High #Atten: 2 dB OET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.930 dBm
9.40 Next Pk Righ
19.4
Next Pk Lef
-294
-394 -
ALERE | MarkerDelta
494
1
= 4 Mkr—CF
9.4
794 Mkr—RefLvl
9.4
More
10f2
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
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Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -

Range 1559 to 1610.5 MHz

= |
| SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:13:49 AM Jun 29, 2017
Trio: FreeR Avg Type: Rnh‘:rsm r?\: T23455| FeakSearch
n rig: Free Run Avg|Hold:>100/1 A AR
PREAMP N ;gﬁn]:':;:n #Atten: 2 dB peT|A NNNNN
Ref Offset 40.5 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.056 dBm
0 Next Pk Righ
19.4
Next Pk Lef
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-394 =
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1
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79.4 Mkr—RefLvl
894
More
10f2
Start 1.55900 GHz Stop 1.61000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna B - LTE Modulation 16QAM - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Range 1559 to 1610.5 MHz

Analyzer - Swegt A == |
RF S0 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:17:45 AM Jun 29, 2017 |
arker 1 1.593017000000 GHz Avg Type: RMS TracE[; 23455| eakSearch
NEE PNO: Fast Trig: Free Run Avg|Held:> 1001100 TVPE| A WA
PREAMP IFGain:High #Atten: 2 dB OET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.840 dBm
9.40 Next Pk Righ
19.4
Next Pk Lef
-294
-394 -
ALERE | MarkerDelta
494
1
R L) Mkr—CF
9.4
794 Mkr—RefLvl
9.4
More
10f2
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
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Antenna B - LTE Modulation 16QAM - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -
Range 1559 to 1610.5 MHz

= |
iF 50 & | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:16:00 AM Jun 29, 2017
Trio: FreeR Avg Type: Rnh‘:rsm r?\: T23455| FeakSearch
n rig: Free Run Avg|Hold:>100/1 A AR
PREAMP N ;gﬁn]:':;:n #Atten: 2 dB peT|A NNNNN
Ref Offset 40.5 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.840 dBm
0 Next Pk Righ
19.4
Next Pk Lef
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Start 1.55900 GHz Stop 1.61000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna B - LTE Modulation 16QAM - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -
Range 1559 to 1610.5 MHz

Analyzer - Swegt A == |
RF S0 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:14:39 AM Jun 29, 2017 |
arker 1 1.593017000000 GHz Avg Type: RMS TracE[; 23455| eakSearch
NEE PNO: Fast Trig: Free Run Avg|Held:> 1001100 TVPE| A WA
PREAMP IFGain:High #Atten: 2 dB OET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.714 dBm
9.40 Next Pk Righ
19.4
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More
10f2
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
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Antenna B - LTE Modulation 64QAM - LTE Carrier Bandwidth 5.0 MHz - Channel Position B -

Range 1559 to 1610.5 MHz

= |
| SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:18:13 AM Jun 29, 2017
Trio: FreeR Avg Type: Rnh‘:rsm r?\: T23455| FeakSearch
n rig: Free Run Avg|Hold:>100/1 A AR
PREAMP N ;gﬁn]:':;:n #Atten: 2 dB peT|A NNNNN
Ref Offset 40.5 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.808 dBm
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#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna B - LTE Modulation 64QAM - LTE Carrier Bandwidth 5.0 MHz - Channel Position M -

Range 1559 to 1610.5 MHz

Analyzer - Swegt A == |
RF S0 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:16:28 AM Jun 29, 2017 |
arker 1 1.593017000000 GHz Avg Type: RMS TracE[; 23455| eakSearch
NEE PNO: Fast Trig: Free Run Avg|Held:> 1001100 TVPE| A WA
PREAMP IFGain:High #Atten: 2 dB OET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.003 dBm
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19.4
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10f2
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
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Antenna B - LTE Modulation 64QAM - LTE Carrier Bandwidth 5.0 MHz - Channel Position T -
Range 1559 to 1610.5 MHz

= |
iF 50 & | SENSE:EXT| SOURCE OFF | ALIGN AUTO 111:14:53 AM Jun 29, 2017
Trio: FreeR Avg Type: Rnh‘:rsm r?\: T23455| FeakSearch
n rig: Free Run Avg|Hold:>100/1 A AR
PREAMP N ;gﬁn]:':;:n #Atten: 2 dB peT|A NNNNN
Ref Offset 40.5 dB Mkr1 1.593 017 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.142 dBm
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Start 1.55900 GHz Stop 1.61000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna B - LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -
Range 1559 to 1610.5 MHz

Analyzer - Swegt A == |
RF S0 DC | SENSE:EXT| SOURCE OFF | ALIGN AUTO 104:11:33 PM Jun 28, 2017 |
arker 1 1.597352000000 GHz Avg Type: RMS TracE[; 23455| eakSearch
NEE PNO: Fast Trig: Free Run Avg|Held:> 1001100 TVPE| A WA
PREAMP IFGain:High #Atten: 2 dB OET|A NNNNN
Ref Offset 40.6 dB Mkr1 1.597 352 GHz NextPeak
19 dadiv Ref 0.60 dBm -60.918 dBm
9.40 Next Pk Righ
19.4
Next Pk Lef
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More
10f2
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS
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Antenna B - LTE Modulation 16QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Range 1559 to 1610.5 MHz

Iallwgl

] Amahyzer - SweptSA
iF 50 Q C SENSE:EXT| SOURCE OFF ALIGN AUTO 04:11:58 PMJun 28, 2017
Trio: FreeR ) Avg Type: Rn"q‘:rsm . mr;;: T23455| PeakSearch
n rig: Free Run Avg|Hold:>100/1 A AR
PREAMP N ||fgﬁn'|§|ﬂ|:h #Atten: 2 dB peT|A NNNNN
Ref Offset 40.5 dB Mkr1 1.597 352 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.394 dBm
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-49.4
. ‘1
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#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Antenna B - LTE Modulation 64QAM - LTE Carrier Bandwidth 10.0 MHz - Channel Position M -

Range 1559 to 1610.5 MHz

Analyzes - Swept SA = @'l
RF S0 DC SENSE:EXT| SOURCE OFF | ALIGN AUTO 104:12:32 PM Jun 28, 2017 | Peak S h
arker 1 1.597352000000 GHz . Avg Type: RMS TRacE[1 23456 eak Searc
NFE PNO: Fast 7 Trig: Free Run Avg|Held:>100/100 TYPE[A WY
PREAMP IFGain:High #Atten: 2dB cET|ANNNNN
Ref Offset 40.6 dB Mkr1 1.597 352 GHz NextPeak
19 dadiv Ref 0.60 dBm -61.016 dBm
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-294
-394 -
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More
10f2
Start 1.55900 GHz Stop 1.61000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG STATUS

Limit

-40 dBm
-43 dBm (2 port MIMO)
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2.5 FREQUENCY STABILITY

251 Specification Reference

FCC CFR 47 Part 2, Clause 2.1055
FCC CFR 47 Part 90, Clause 90.539(d)

2.5.2 Date of Test and Modification State
30 June 2017, 11 July 2017 - Modification State 0, 1

253 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

254 Environmental Conditions

Ambient Temperature 22.9°C
Relative Humidity 48.3%

2.5.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO1.

The EUT was setup in a Climatic Chamber and connected to a Vector Signal Analyser via
attenuators. The temperature was varied over the range -30°C to +50°C in 10°C steps. At each
temperature interval, the EUT was left to stabilise. After this period of time, the maximum
Frequency Error was measured and recorded on the Middle channel.

For LTE, testing was performed using a 10 MHz channel bandwidth with QPSK modulation.

As no limits were described for the downlink band, the limits defined in 90.539(d) were used.
The limit is the most stringent from Fixed and Mobile operation, thus covering both modes.
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2.5.6 Test Results

Configuration 1

Maximum Output Power 30 dBm

Product Service

Frequency Error (Hz)

Temperature Voltage —
Channel Position M

-30°C 120.0 VAC 60 Hz EUT inoperative*

-20°C 120.0 V AC 60 Hz 125.1**

-10°C 120.0 V AC 60 Hz 10.29

0°C 120.0 V AC 60 Hz 13.96

+10°C 120.0 V AC 60 Hz 7.72

+20°C 120.0 V AC 60 Hz 6.74

+20°C 120.0 V AC 60 Hz 6.73

+20°C 120.0 V AC 60 Hz 7.01

+30°C 120.0 VAC 60 Hz 8.92

+40°C 120.0 V AC 60 Hz -7.55

+50°C 120.0 V AC 60 Hz -6.98

+20°C 12.0v DC -11.00

+20°C 13.8Vv DC -12.22

+20°C 10.2VvV DC -11.19

+20°C 240V DC -12.33

+20°C 27.6VDC -12.33

+20°C 20.4V DC -11.51

Remarks

* Whilst the EUT was operational at -30 °C, the EUT did not transmit.

** Modification State 1

Limit

+1.0 ppm or £763 Hz
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2.6 MODULATION CHARACTERISTICS

261 Specification Reference

FCC CFR 47 Part 2, Clause 2.1047

2.6.2 Date of Test and Modification State

30 June 2017 - Modification State O

2.6.3 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.6.4 Environmental Conditions

Ambient Temperature 21.4°C
Relative Humidity 52.1%

2.6.5 Test Method

All measurements were made in accordance with FCC KDB 971168 DO01.

2.6.6 Test Results

Configuration 1

LTE - QPSK - 5 MHz

o Keysight LTE & LTE-A FOD - Modulation Analysis |-o-||-a-
RL | RF 500 DX |_se | E OFF | ALIGN AUTO 09:06:36 AM Jul 10, 2017
r Ref Freq: 763.000000 MHz trace[Jz 3456
: Free Run Direction: Downlink
I #Atten: 10 dB Num CC{s): 1
lLayerO OFDM Meas (CCO) Layer0 Error Vector Spectrum (CCO)
l400 midiv _ RefO 400 midiv_Ref0 %
I-0 Mag
16 36
12 )
B00m s T
400m )
o L] [
-400m “ R
-B00m .. .
12 :
ET * ;
-4.064 4.0639 carrier
Res BW 15 kHz TimeLen 42 Sym | Res BW 15 kHz TimeLen 42 Sym
Ch1 Spectrum (CCO) Ch1 Error Summary (CC0)
15 dgidiv__Ref 15 dBm EVM = 76609  m%ms al EVMWindc
Led I N I N N EVM Pk = 27095 % al sym 40, ¢
- " Data EVM = 77798 m%mns 4
- 3GPP-defined QPSK EVM = 78877 m¥ms
€0 — || - 3GPP-defined 16QAMEVM =
-7 i - 3GPP-defined 640AM EVM = —
0 RS EVM = 77433 m%ms
105 Channel Power = 10772 dBm
P RS Tx. Power (Avg) = -35588 dBm
s T ¥ OFDM Sym. Tx. Power = 10812 dBm
RS Rx. Power (Avg) = 35588 dBm
150 RSSI = -10.797 dBm
Center763 MHz Span 6.14390625 MHz | > Fx. Quality el dB
Res BW 1.27312 kHz TimeLen 3.000044d ms - = —
MSG STATUS
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LTE — 16QAM — 5 MHz

Keysight LTE & LTE-A FOD - Analysis =|-a8
SENSE:EXT| SOURCE OFF | ALIGN AUTO 1 09:09:08 AM Jul 10, 2017
Carrier Ref Freq: 763.000000 MHz trace[l23456
(] Trig: Free Run Direction: Downlink
I #Atten: 10 dB Num CC(s): 1
ILayerO OFDM Meas (CCO) Layer( Error Vector Spectrum (CCO)
400 m/div__ Ref0 400 midiv_Ref0 %
a [ Mag [
16 . L]
12 . 32
a00m . . SR 20
400m F : 24 ‘
0 a “or ‘. 2 I " n 1 Hey Pl |u . d
-400m L I 16
-B00m el Lt . 12 1
1.2 00m i g
16 ) 400m
-4.064 40639 | Start-150 carrier Stop 150 carrier
Res BW 15 kHz TimeLen 42 Sym | Res BW 15 kHz TimeLen 42 Sym
Ch1 Spectrum (CCO) Ch1 Error Summary {(CC0) =
15 aB/div__Ref-15 dBm EVM = 79168  m%ms at EVMWindc
Leg [ 1 1 [ [ | EVMPK = 29357 % at sym 18, ¢
- Data EVM = 80692  m%ms =
- 3GPP-defined QPSKEVM = 62192 m%ms
80 —| | - 3GPP-defined 16QAM EVM = 1.0032 Yrms
78 AR - 3GPP-defined B4QAM EVM = —
20 RS EVM = 80933  m%ms
105 Channel Power = 10981 dBm
A RS Tx. Power (Avg) = 3570 dBm
b OFDM Sym. Tx. Power = 11012 dBm
.y RS R Power (Avg) = 3571 dBm
RSSI = -11.008 dBm
Center763 MHz Span6.14390625 MHz || RS R Quality = -10742 a8 |
Res BW 1.27312 kHz TimeLen 3.00004dms 7|~ [ — »
MSG STATUS
LTE — 64QAM — 5 MHz
[E=ar
SENSE:EXT| SOURCE OFF | ALIGN AUTO 1 09:13:44 AM Jul 10, 2017
Carrier Ref Freq: 763.000000 MHz Trace[d2 3456
G Trig:Free Run Direction: Downlink
#Atten: 10 dB Num CC{s): 1
Layer) OFDM Meas (CCO) Layer( Error Vector Spectrum (CCO)
midiv__RefQ 400 miwdiv_Ref0 %
o [ Mag [
16 38
12 BRrespena 3
B00mm spbevcege
400m sbavcodoe
e e 00 e0
D 0._ a0 00O ‘.0
-400m e s0000 g e
-B00m o Fpoandoa
a2 asssmeca
16 )
-4.064 40639 | Start-150 er P = r
Res BW 15 kHz TimeLen 42 Sym | Res BW 15 kHz TimeLen 42 Sym
Ch1 Spectrum (CCO) Ch1 Error Summary (CC0) -
15 aB/div__Ref-15 dBm EVM = 73620 m%ms at EVMWinde
Leg [ 1 T [ [ 1 EVMPK = 29637 % at sym 34, ¢
: Data EVM = 74132 m%rms E
el - 3GPP-defined OPSKEVM = -
& — - 3GPP-defined 16QAMEVM = —
75 +—H— LA T T - 3GPP-defined B40AM EVM = 74795 mierms
20 RSEVM = 79211 m¥%ms
105 Channel Power = -10959 dBm
A2 RS Tx. Power (Avg) = 35695 dBm
435 OFDM Sym. Toc. Power = -11.007 dBm
oo RS Rx. Power (Avg) = 35695 dBm
RSSI = 10921 dBm
Center 763 Wiz Spant 1430626 Wz | RS Rx Qualty =-10795 B |
Res BW 1.27312 kHz TimeLen3.000044ms .~ — C— »
MSG STATUS
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2.7 TRANSMITTER RADIATED SPURIOUS EMISSIONS

271 Specification Reference

FCC CFR 47 Part 90, Clause 90.543(e)(1)(2)(3)

2.7.2 Date of Test and Modification State

02 July 2017, 03 July 2017 - Modification State 0

2.7.3 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.7.4 Environmental Conditions
Ambient Temperature 22.5°C
Relative Humidity 55.2%
2.7.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01 Clause 7.

The EUT can operate as either a fixed or mobile unit. Therefore, the limit line on the plots
below show the most stringent limit as detailed below.

Measurements were only performed using QPSK modulation as this was assessed from the
conducted output power results to have the highest output power and therefore was worst case.
Both ports were transmitting at maximum power with the ports terminated with 50 Ohm loads.

For the measurement range 30 MHz to 8 GHz, excluding the measurement ranges specified
below, the limit line on the plot is representative of -13 dBm (EIRP).

769 — 775 MHz and 799 — 805 MHz — Fixed Stations

76 + 10log(P) = -46 dBm
The limit line on the plots for this measurement range is representative of -46 dBm (EIRP).

1559 — 1610 MHz

-70 dBW + 30 = -40 dBm (For Broadband Emission Measurements)
-80 dBW + 30 = -50 dBm (For Discrete Emission Measurements)

The limit line on the plots for this measurement range is representative of -43 dBm (EIRP).
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2.7.6 Test Results

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range
30 to 1000 MHz

VBW kEF
Eef 1 * ALt 10 dB SWT 100 ma
1 FH] {\\/‘_ ‘___—“-m,q___ﬁ
H o -
|

Start 30 MHz

Pate: 3.JUL.2017 1%:07:31
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range
1000 to 8000 MHz

@

Fef -35 dBm *Att 5 dB

--40

-0

Start 1 GHz 700 MHzS Stop 8 GHz

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range
769 to 775 MHz

® “REW 10 kHz
VBW 30 kHz

Ref <30 dBm *Att 10 4B EWT B0 ms

st A MU el bl o g it e, Moy PP st TR L FETTY. N

Start 769 MHz 800 kHz/ Step 775 MHz
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range
775 to 788 MHz

@

Fef -35 dBm *Att 10 dB

EW] = - 3! MHz
--40 I

[ ol

-0

Start 775 MHz 1.3 MHz/ Stop 788 MHz

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range
799 to 805 MHz

® “REW 10 kHz
VBW 30 kHz

Ref =30 dBm *Art 10 dB EWT 80 ms
30 Offget di
-40 1 ! I =
BT
== ) .,
SHEF
-60

b el ]L st pars ot At et e A bl s JL ot VRIETID b

Start 799 MH:z 600 kHz/ Stop 805 MH:z

Pate: 3.JUL.2017 19%:19:00
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range

30 to 1000 MHz

@

Ref -20 dBm *Att 10 4B

*RBW 100 kHz

VBW 300 kHz

EWT 100 ms

a7 MHzZ/

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range

1000 to 8000 MHz

®;:

*RBW 300 kHz

. VW

1 MHz

ef 35 dB *Att 5 dB SWT 195 ms
- |
== ~——l
- x—\__
et
‘H-H_"‘--\-/_‘"-v— ]
=70
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range
769 to 775 MHz

® “REW 10 kHz
VBW 30 kHz

Ref <30 dBm *Att 10 4B EWT B0 ms

30 Offget 33 (de

-40 + + 1 S

bttt L Mpuh-ag rbifisb g oo s Al A Mgl raldnerpadin Pk )

Start 769 MHz G000 kHz, Stop 775 MHz

ate: 3.JUL.2017 1%:59:49

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range
775 to 788 MHz

@

Ref =35 dBm *Att 10 4B EWT 5 ms

Stact 775 MHz 1.3 MHz/ Stop 78BS MHz

Pate: 3.JUL.2017 1%:57:01

Document 75939219 Report 01 Issue 6 Page 160 of 176



oy

Product Service

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range

799 to 805 MHz

@

Bef

=30 dBm *Att 10 4B

* RBW

VBW 3

SWT

10 kHz
kHz

B0 ms

30 Offget 33 |dB

T

b i A
i

Date: 3.JUL.2017 20:02:10

G000 kHz,

Stop 805 MHz

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range

30 to 1000 MHz

*Att 10 4B

* RBW
= VBW

EWT

100 kHz
I00 kHz

100 ms
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range
1000 to 8000 MHz

@

Fef -35 dBm *Att 5 dB

--40

-0

Start 1 GHz 700 MHzS Stop 8 GHz

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range
769 to 775 MHz

® “REW 10 kHz
*WVEW 30 kHz

Ref =30 dBm *Att 10 4B EWT 80 m=

-30 Cffget 33 (dB

-40 1 ! I =

|--50

-60

-0

Start 769 MH:z 600 kHz/ Stop 775 MHz

Document 75939219 Report 01 Issue 6 Page 162 of 176



.®
Product Service

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range
775 to 788 MHz

@

Fef -35 dBm *Att 10 dB

Start 775 MHz 1.3 MHz/ Stop 788 MHz

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range
799 to 805 MHz

® “REW 10 kHz
*WVEW 30 kHz

Ref =30 dBm *Att 10 4B EWT B0 m=

-30 Cffget 33 (dB

-40 1 ! I =

|--50

-60

bk s, -..IL A fiy T N UL IT S EITPTY FUY Sy preey H._...“u

-0

|--90

Start 799 MH:z 600 kHz/ Stop 805 MH:z
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LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M - Band 1 -

Range 30 to 1000 MHz

@

Fef -20 dBm

*Art 10 dB

a7 MHzZ/

Stop 1 GHz

LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M - Band 1 -

Range 1000 to 8000 MHz

*RBW 300 kHz
*VEBW 1 MHz
5 me

*Att 0 dB EWT 195

I
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LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M - Band 1 -

Range 769 to 775 MHz

@

Fef -30 dBm

*REW 10 kHz
*WVBW 30 kHz
*Art 10 dB SWT 80 ms

30 Offjet 33 (dBe
40

B

== ) .,
&0

Start 769 MHz

Date: 3.JUL.2017 21:44:15

B00 kHzS/

Stop 775 MHz

LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M - Band 1 -

Range 775 to 799 MHz

* RBW

100 kHz

*VBW 300 kHz

*Att 10 4B EWT 5 ms

H

Pate: 3.JUL.2017 21:22:22
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LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M - Band 1 -
Range 799 to 805 MHz

® “ REW 10 kHz
*VBW 30 kHz

Ref <30 dBm *Att 10 4B EWT B0 ms

30 Offjet 33 (de

Start 7929 MHz G000 kHz, Stop 805 MHz
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range

1559 to 1610 MHz — Broadband Emission Measurement

® fer 7

70 dBm Attt 0 dB

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position B - Band 1 - Range

1559 to 1610 MHz — Discrete Emission Measurement

Document 75939219 Report 01 Issue 6

Page 167 of 176



&)

Product Service

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range

1559 to 1610 MHz — Broadband Emission Measurement

® fer 7

70 dBm

REW 1 MHz

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position M - Band 1 - Range

1559 to 1610 MHz — Discrete Emission Measurement

£
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LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range
1559 to 1610 MHz — Broadband Emission Measurement

® REW 1 MHz
Ref -70 dBm Ate o SWT 5 ms
0

LTE Modulation QPSK - LTE Carrier Bandwidth 5.0 MHz - Channel Position T - Band 1 - Range
1559 to 1610 MHz — Discrete Emission Measurement

Ref -70 dBm
0

4B
o =
R
=
“10
-11

Start 1.550 GHz 5.1 MHz/ Stop 1.61 GHz
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LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position B - Band 1 -

Range 1559 to 1610 MHz — Broadband Emission Measurement

Fef -70 dBm *Att 0 dB

Start 1.559% GHz 5.1 MHz/

Date: 2.JUL.2017 21:45:04

» «61 GHz

LTE Modulation QPSK - LTE Carrier Bandwidth 10.0 MHz - Channel Position M - Band 1 -

Range 1559 to 1610 MHz — Discrete Emission Measurement

Ref -70 dBm Art 0 dB
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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

Document 75939219 Report 01

CaIi_bration Calibration
Instrument Manufacturer Type No. TE No. Period Due

(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Power Supply ﬁi?:ﬁg‘; ts 2001RP 1898 - O/P Mon
DVM Iso-tech IDM101 2419 12 14-Nov-2017
Attenuator Weinschel 47-10-34 398 12 20-Oct-2017
Attenuator Aeroflex 47-30-34 3164 - O/P Mon
Spectrum Analyser Keysight N9030A 4654 12 6-Oct-2017
THG Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz ZV-Z54 4368 12 8-Sep-2017
Occupied Bandwidth
Power Supply catfomia 2001RP 1898 - O/P Mon
DVM Iso-tech IDM101 2419 12 14-Nov-2017
Attenuator Weinschel 47-10-34 398 12 20-Oct-2017
Attenuator Aeroflex 47-30-34 3164 - O/P Mon
Spectrum Analyser Keysight N9030A 4654 12 6-Oct-2017
THG Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz ZV-Z54 4368 12 8-Sep-2017
Band Edge
Power Supply ﬁi?:ﬁ;’q‘; ts 2001RP 1898 - O/P Mon
DVM Iso-tech IDM101 2419 12 14-Nov-2017
Attenuator Weinschel 47-10-34 398 12 20-Oct-2017
Attenuator Aeroflex 47-30-34 3164 - O/P Mon
Spectrum Analyser Keysight N9030A 4654 12 6-Oct-2017
THG Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz ZV-754 4368 12 8-Sep-2017
Transmitter Spurious Emissions
Power Supply ﬁz't':ﬁg“ei s 2001RP 1898 - O/P Mon
DVM Iso-tech IDM101 2419 12 14-Nov-2017
Attenuator Weinschel 47-10-34 398 12 20-Oct-2017
Attenuator Aeroflex 47-30-34 3164 - O/P Mon
Spectrum Analyser Keysight N9030A 4654 12 6-Oct-2017
THG Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz ZV-Z54 4368 12 8-Sep-2017
High Pass Filter Daden Anthony MH-1500-7SS 2778 12 6-Feb-2018
Modulation Characteristics
Power Supply ﬁi?:ﬁg‘; ts 2001RP 1898 - O/P Mon
DVM Iso-tech IDM101 2419 12 14-Nov-2017
Attenuator Weinschel 47-10-34 398 12 20-Oct-2017
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Attenuator Aeroflex 47-30-34 3164 - O/P Mon
Spectrum Analyser Keysight N9030A 4654 12 6-Oct-2017
THG Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz Z\V-Z54 4368 12 8-Sep-2017
Frequency Stability

Power Supply ﬁi?:ﬁ;’q‘; ts 2001RP 1898 - O/P Mon
DVM Iso-tech IDM101 2419 12 14-Nov-2017
Attenuator Weinschel 47-10-34 398 12 20-Oct-2017
Attenuator Aeroflex 47-30-34 3164 - O/P Mon
Spectrum Analyser Keysight N9030A 4654 12 6-Oct-2017
THG Rotronic 1-1000 3220 12 23-Aug-2017
Network Analyser Rohde & Schwarz ZVA40 3548 12 15-Sep-2017
Calibration Kit Rohde & Schwarz ZV-754 4368 12 8-Sep-2017
Thermometer Fluke 51 3172 12 16-Nov-2017
Climatic Chamber Aralab FitoTerm 300E45 4823 - O/P Mon
Transmitter Radiated Spurious Emissions

Antenna (Bilog) Schaffner CBL6143 287 24 18-Apr-2018
Screened Room (5) Rainford Rainford 1545 36 20-Dec-2017
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic A1 2138 12 2-Feb-2018
Cable (N-N, 8m) Rhophase “Eg-ZSOZ-BOOO- 3248 12 2-May-2018
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 12-Nov-2017
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU

Mast Controller maturo Gmbh NCD 3917 - TU

CKzr?]b'zenf)Y ellow, Rx, KM- 1 seott Cables EE? 501-2000- 4527 6 4-Nov-2017
Double Ridged

Waveguide Horn ETS-Lindgren 3117 4722 12 17-Feb-2018
Antenna

N/A — Not Applicable

OP MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY
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For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 30 MHz to 20 GHz Amplitude +0.68 dB
Conducted Emissions 30 MHz to 20 GHz Amplitude +2.3dB
Frequency Stability 30 MHz to 2 GHz +5.0Hz

5 MHz Bandwidth +11.5 kHz
Occupied Bandwidth

10 MHz Bandwidth +23.09 kHz
Band Edge 30 MHz to 20 GHz Amplitude +0.8dB
Radiated Emissions, Bilog Antenna, AOATS 30MHz to 1GHz Amplitude 5.1dB*
Radiated Emissions, Horn Antenna, AOATS 1GHz to 40GHz Amplitude 6.3dB*
Worst case error for both Time and Frequency measurement 12 parts in 10°

* In accordance with CISPR 16-4
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SECTION §

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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41 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

© 2017 TUV SUD Product Service
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