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Product Service

846.5 MHz - All Resource Blocks

Weyaight Spectrum Analyzer - Occupied BV == |
RL RF EF | SENSE:INT| SOURCE OFF | ALIGN AUTO | 11:46:16 AM Mar 23, 2016
enter Freq 846.500000 MHz | Center Freq: 846.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 5000/5000
I #FGain:Low #Atten: 12 dB Radio Device: BTS
I1tl dBidiv Ref 28.20 dBm
Log —
182 Center Freq
820 B e e e 846500000 MHz
-1.80
e / \
e / \
o \
-31.8 fF—= R T
-41.8
-51.8
-61.8
enter 846.5 MHz Span 9 MHz CF Ste.
es BW 47 kHz #VBW 130 kHz Sweep 4.533 ms| 000000
" " Auto Man
Occupied Bandwidth Total Power 30.6 dBm
Transmit Freq Error 563 Hz % of OBW Power 99.00 % OHz
x dB Bandwidth 4.878 MHz x dB -26.00 dB
MSG STATUS
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5.0 MHz Bandwidth - 16QAM

Product Service

26 dB Bandwidth (kHz)

826.5 MHz 836.5 MHz 846.5 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource
Low Mid High Blocks Low Mid High Blocks Low Mid High Blocks
N/T 417.9 N/T 4914.5 N/T 443.5 N/T 4886.0 N/T 409.3 N/T 4824.5
826.5 MHz - 1 Resource Block - Middle
ysight 5p Analyzer - Occupi 'c't.'a”g
RL FF 502 OC | SEWSE:INT] SOURCE OFF [zziommarzz, 200 [ |
enter Freq 826.500000 MHz Center Freq: 826.500000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 1000/1000
I #FGain:Low #Atten: 12 dB Radio Device: BTS
I1|'.l dBidiv Ref 31.55 dBm
Log
a6 Center Freq
"6 826.500000 MHz|
155 JI k"
7 N
-8.45 e ] T
185 P Al [T AN
285
385
485
585
enter 826.5 MHz Span 900 kHz
Res BW 5.6 kHz #VBW 16 kHz Sweep 27.53 ms| mr_"nﬁms:ﬂ:
Auto Man
Occupied Bandwidth Total Power 29.4 dBm
262.63 kHZ Freq Offset
Transmit Freq Error 4.661 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 417.9 kHz x dB -26.00 dB
MSG STATUS
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826.5 MHz - All Resource Blocks

wwm oompied!w == @Q
o - [ SEWSE:INT] SOURCE OFF ALIGN AUTO __[11:30:13 AM Mar23, 2016
emer Freq 826. 500000 MHz | Center Freq: 826.500000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 5000/5000
I ﬂFG.um:l.ow #Aten: 12dB Radio Device: BTS
I1tl dBidiv Ref 25.98 dBm
Log —
160 Center Freq
59 ] - 826500000 MHz
-4.02
-14.0 / \
-24.0 f’ \
W%«-—'\d\f\—/ 1\ LA
-34.0 g
-44.0
-54.0
-64.0
enter 826.5 MHz Span 9 MHz CF Ste.
es BW 47 kHz #VBW 130 kHz Sweep 4.533 ms| 000000
. " Auto Man
Occupied Bandwidth Total Power 29.6 dBm
4.485 1 M HZ Freq Offset
Transmit Freq Error -1.152 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 4.914 MHz x dB -26.00 dB
MSG STATUS
836.5 MHz - 1 Resource Block - Middle
Analyzer i (== |§
RL RF 50 © SENSE:INT| SOURCE OFF ALIGN AUTO  |11:37:09 AM Mar23, 2016
enter Freq 836. 500000 MHz | Center Freq: 836.500000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 10001000
| AFGaintow | #Atten: 12dB Radio Device: BTS
I10 dBidiv Ref 32.01 dBm
Log
uo Center Freq
120 oA 836.500000 MHz
2m
799 e o N ]
10 Laannan s NN [ Ay
-28.0
-38.0
-48.0
-58.0
enter 836.5 MHz Span 900 kHz CF Ste.
es BW 5.6 kHz #VBW 16 kHz Sweep 27.53 ms| 90,000 h e
Auto Man
Occupied Bandwidth Total Power 29.9 dBm
259.8 1 kHZ Freq Offset]
Transmit Freq Error 1.672kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 443.5 kHz x dB -26.00 dB
MSG STATUS
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836.5 MHz - All Resource Blocks

’iifilg

wwm m-mpmnw i i
RF 3 SENSE:INT| SOURCE OFF ALIGN AUTO  [11:40:12 AM Mar23, 2016
emer Freq 836. 500000 MHz | Center Freq: 836.500000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 5000/5000
I ﬂFG.um:l.ow #Aten: 12dB Radio Device: BTS
I1tl dBidiv Ref 25.53 dBm
Log —
155 Center Freq
PP WY TSN PRV, N S
553 836500000 MHz
-4.47
145 f \
i J/ \‘1
345 o |} ST AN Sy
-44 5
-54.5
-64.5
enter 836.5 MHz Span 9 MHz CF Ste.
es BW 47 kHz #VBW 130 kHz Sweep 4.533 ms| 000000
i i Auto Man
Occupied Bandwidth Total Power 29.4 dBm
4.4732 M HZ Freq Offset
Transmit Freq Error -1.206 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 4.886 MHz x dB -26.00 dB
MSG STATUS
846.5 MHz - 1 Resource Block - Middle
Analyzer i (== |§
BL RF T SENSE:INT| SOURCE OFF ALIGN AUTO  [11:48:22 AM Mar23, 2016
enter Freq 846. 500000 MHz | Center Freq: 846500000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 10001000
| AFGaintow | #Atten: 12dB Radio Device: BTS
I10 dBidiv Ref 31.45 dBm
Log
ns Center Freq
15 e 846500000 MHz
1.45
958 POV WP) WW A
-186 ’H—WW Mm
-28.6
-38.6
-48 6
-58 6
enter 846.5 MHz Span 900 kHz CF Ste.
es BW 5.6 kHz #VBW 16 kHz Sweep 27.53 ms| 90,000 h e
Auto Man
Occupied Bandwidth Total Power 29.4 dBm
259.05 kHZ Freq Offset]
Transmit Freq Error 2.326kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 409.3 kHz x dB -26.00 dB
MSG STATUS
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Product Service

846.5 MHz - All Resource Blocks

Weyaight Spectrum Analyzer - Occupied BV == |
RL RF EF | SENSE:INT| SOURCE OFF | ALIGN AUTO | 11:52:37 AM Mar23, 2016
enter Freq 846.500000 MHz | Center Freq: 846.500000 MHz Radio Std: None Frequency
—— Trig: Free Run Avg|Hold: 5000/5000
I #FGain:Low #Atten: 12 dB Radio Device: BTS
I1tl dBidiv Ref 28.67 dBm
Log —
0.7 Center Freq
867 et e NS 846.500000 MHz
-1.33
-11.3 /{ \
s / \
s Y \
i M R et S T
-41.3
-51.3
-61.3
enter 846.5 MHz Span 9 MHz CF Ste.
es BW 47 kHz #VBW 130 kHz Sweep 4.533 ms| 000000
Auto Man
Occupied Bandwidth Total Power 29.8 dBm
4.4653 MHz FreqOffset
Transmit Freq Error -3.104 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 4.825 MHz x dB -26.00 dB
MSG STATUS
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Product Service
10.0 MHz Bandwidth - QPSK
26 dB Bandwidth (kHz)
829.0 MHz 836.5 MHz 844.0 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource

Low Mid High Blocks Low Mid High Blocks Low Mid High Blocks
N/T 3755 N/T 9686.0 N/T 358.2 N/T 9677.0 N/T

387.0 N/T 9679.0

829.0 MHz - 1 Resource Block - Middle

B Keysight Spectrum Analyzer - Occupied BW

11:43:08 AM Apr01, 2016

Center Freq 829.090000 MHz Genter Freq: 829.090000 MHz Radio Std: None IRy

—s— Trig: Free Run Avg|Hold: 1000/1000

#IFGain:Low #Atten: 6 dB Radio Device: BTS

Mkr1 836.59 MHz
Ref 30.00 dBm -—d B_m

1

Center 8294MHz  span
#Res BW 5.6 kHz #VBW 16 kHz

Occupied Bandwidth Total Power

237.26 kHz

Transmit Freq Error 2.475 kHz % of OBW Power
x dB Bandwidth 375.5 kHz x dB

-26.00 dB

MSG STATUS
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829.0 MHz - All Resource Blocks

Product Service

I Keysight Spectrurn Anabyzer - Occupied BW

Center Freq 829.000000 MHz

#IFGain:Low

Center Freq: 829.000000 MHz
Trig: Free Run
#Atten: & dB

Ref 30.00 dBm

Center 829 MHz
#Res BW 91 kHz

#VBW 270 kHz

Occupied Bandwidth Total Power

8.9550 MHz
6.408 kHz
9.686 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

11:51:39 AM Apr01, 2016

Radio Std: None Frequency

Avg|Hold: 5000/5000

Radio Device: BTS

30.9 dBm

99.00 %
-26.00 dB

STATUS

836.5 MHz - 1 Resource Block - Middle

E Keysight Spectrum Analyzer - Occupied BW
Center Freq 836.590000 MHz

#IFGain:Low

Center Freq: 836.590000 MHz
+— Trig: Free Run
#Aten: &6 dB

Ref 30.00 dBm

11:15:05 AM Apr01, 2016

Radio 5$td: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Mkr1 836.59 MHz
16.420 dBm

#VBW 16 kHz

Occupied Bandwidth Total Power

238.53 kHz
1.587 kHz
358.2 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Span 900 kHz
Sweep 27.53 ms

30.3 dBm

99.00 %
-26.00 dB

STATUS
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836.5 MHz - All Resource Blocks

Product Service

I Keysight Spectrurn Anabyzer - Occupied BW

Center Freq 836.500000 MHz

#IFGain:Low

—»— Trig: Free Run

Ref 30.00 dBm

Center 836.5 MHz
#Res BW 91 kHz

Occupied Bandwidth

Center Freq: 836.500000 MHz

#Atten: & dB

#VBW 270 kHz

Total Power

8.9466 MHz

Transmit Freq Error
x dB Bandwidth

7.265 kHz
9.677 MHz

% of OBW Power
x dB

11:08:23 AM Apr01, 2016

Radio Std: None Frequency

Avg|Hold: 5000/5000

Radio Device: BTS

30.9 dBm

99.00 %
-26.00 dB

STATUS

844.0 MHz - 1 Resource Block - Middle

E Keysight Spectrum Analyzer - Occupied BW
Center Freq 844.090000 MHz

#IFGain:Low

Ref 30.00 dBm

+— Trig: Free Run

Center Freq: 844.090000 MHz

#Atten: 6 dB

11:47:05 AM Apr01, 2016

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Mkr1 836.59 MHz
- dBm

Center 844.1 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

#VBW 16 kHz

Total Power

247.19 kHz

Transmit Freq Error
x dB Bandwidth

=570 Hz
387.0 kHz

% of OBW Power
x dB

30.1 dBm

99.00 %
-26.00 dB

STATUS
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Product Service

844.0 MHz - All Resource Blocks

I Keysight Spectrum Analyzer - Occupied BW = || @[]
— ENSE-EX RCE OFF ALIGN A 11:48:36 AM Apr1, 2016
Marker 1 --- Hz Center Freq: 844.000000 MHz Radio Std: None
—»— Trig: Free Run Avg|Hold: 5000/5000
#FGain:Low #Atten: & dB Radio Device: BTS

Ref 30.00 dBm

Span 18 MHz
#Res BW 91 kHz #VBW 270 kHz Sweep 2.133ms

Occupied Bandwidth Total Power 31.1 dBm

8.9378 MHz

Transmit Freq Error -569 Hz % of OBW Power 99.00 %
x dB Bandwidth 9.679 MHz x dB -26.00 dB

MSG STATUS
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Product Service
10.0 MHz Bandwidth - 16QAM
26 dB Bandwidth (kHz)
829.0 MHz 836.5 MHz 844.0 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All
Resource Resource Resource

Low Mid High Blocks Low Mid High Blocks Low Mid High Blocks
N/T 413.5 N/T 9570.0 N/T 374.3 N/T 9582.0 N/T

386.8 N/T 9642.0

829.0 MHz - 1 Resource Block - Middle

B Keysight Spectrum Analyzer - Occupied BW

11:44:04 AM Apr01, 2016

Center Freq 829.090000 MHz Genter Freq: 829.090000 MHz Radio Std: None IRy

—s— Trig: Free Run Avg|Hold: 1000/1000

#IFGain:Low #Atten: 6 dB Radio Device: BTS

Mkr1 836.59 MHz
Ref 30.00 dBm -—d B_m

1

Center 820.1MHz N
4Res BW 5.6 kHz #VBW 16 kHz

Occupied Bandwidth Total Power

261.49 kHz

Transmit Freq Error 9.125 kHz % of OBW Power 99.00 %
x dB Bandwidth 413.5 kHz x dB

-26.00 dB

MSG STATUS
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Product Service

829.0 MHz - All Resource Blocks

I Keysight Spectrum Analyzer - Occupied BW = || @[]
= ENSE:EX RCE OFF ALTGN A 11:50:53 &AM Apr 01, 2016
Center Freq 829.000000 MHz Center Freq: 829.000000 MHz Radio Std: None Frequency

—»— Trig: Free Run Avg|Hold: 5000/5000
#FGain:Low #Atten: & dB Radio Device: BTS

Ref 30.00 dBm

Center 829 MHz
#Res BW 91 kHz #VBW 270 kHz

Occupied Bandwidth Total Power 29.9 dBm

8.9429 MHz

Transmit Freq Error 11.530 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.570 MHz x dB -26.00 dB

MSG STATUS

836.5 MHz - 1 Resource Block - Middle

E Keysight Spectrum Analyzer - Occupied BW = || el
1 - - ENSE-EX ACE OFF SLIGN Al 11:14:06 AM Apr01, 2016
Center Freq 836.590000 MHz Center Freq: 836.590000 MHz Radio Std: None Frequency
—+— Trig: Free Run Avg|Hold: 1000/1000
#FGain:Low #Atten: 6 dB Radio Device: BTS

Mkr1 836.59 MHz

Ref 30.00 dBm

Center 836.6 MHz
#Res BW 5.6 kHz #VBW 16 kHz

Occupied Bandwidth Total Power 29.5 dBm
252.11 kHz

Transmit Freq Error 1.101 kHz % of OBW Power 99.00 %

x dB Bandwidth 374.3 kHz x dB -26.00 dB

MSG STATUS
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836.5 MHz - All Resource Blocks

Product Service

I Keysight Spectrurn Anabyzer - Occupied BW

Center Freq 836.500000 MHz

#IFGain:Low

—»— Trig: Free Run

Ref 30.00 dBm

Center 836.5 MHz
#Res BW 91 kHz

Occupied Bandwidth

Center Freq: 836.500000 MHz

#Atten: & dB

#VBW 270 kHz

Total Power

8.9347 MHz

Transmit Freq Error
x dB Bandwidth

10.382 kHz
9.582 MHz

% of OBW Power
x dB

11:09:43 AM Apr01, 2016

Radio Std: None Frequency

Avg|Hold: 5000/5000

Radio Device: BTS

30.0 dBm

99.00 %
-26.00 dB

STATUS

844.0 MHz - 1 Resource Block - Middle

E Keysight Spectrum Analyzer - Occupied BW
Center Freq 844.090000 MHz

#IFGain:Low

Ref 30.00 dBm

Center 844.1 MHz
#Res BW 5.6 kHz

Occupied Bandwidth

+— Trig: Free Run

Center Freq: 844.090000 MHz

#Atten: 6 dB

#VBW 16 kHz

Total Power

250.26 kHz

Transmit Freq Error
x dB Bandwidth

-2.378 kHz
386.8 kHz

% of OBW Power
x dB

11:45:56 AM Apr01, 2016

Radio Std: None Frequency

Avg|Hold: 1000/1000

Radio Device: BTS

Mkr1 836.59 MHz
- dBm

29.7 dBm

99.00 %
-26.00 dB

STATUS

Document 75933606 Report 18 Issue 1

Page 151 of 166

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

844.0 MHz - All Resource Blocks

Keysight Spectrurn Anabyzer - Occupied BW = | ey
X ALIGH 11:49:59 AM Apr 01, 2016 F
Radio Std: None KRRy

Center Freq 844.000000 MHz Center Freq: 844.000000 MHz
—»— Trig: Free Run Avg|Hold: 5000/5000
#FGain:Low #Atten: & dB Radio Device: BTS

Ref 30.00 dBm

Center 844 MHz
#Res BW 91 kHz #VBW 270 kHz

Occupied Bandwidth Total Power 30.1 dBm
8.9393 MHz

Transmit Freq Error -3.429 kHz % of OBW Power 99.00 %

x dB Bandwidth 9.642 MHz x dB -26.00 dB

MSG STATUS

FCC 47 CER Part 22, Limit Clause

None specified.
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2.8 MODULATION CHARACTERISTICS

2.8.1 Specification Refer

ence

FCC 47 CFR Part 2, Clause 2.1047 (d)

2.8.2 Test Results

LTE FDD 5, Modulation Characteristics, Customer Description

Product Service

LTE FDD 5, 10.0 MHz Bandwidth — QPSK, Transmitter Summary, Modulation Characteristics,

Plot

(’L LTE Measurement - V3.2.60 - TX Measurement

-Jed

Muli Evaluation ] PRACH | SRs |
FDD  Freq.: 710.0 MHz Ref Level: 41.20 dBm Bandwidth: 10.0 MHz  Cyclic Prefic: Nermal

TX Measurement

Meas Subfr.: 0

NoRB: 50 OffsetRB: 0 -
Current Average Extreme StdDev

Ewvhd RMS [%] Ifh 1.74 1.75 1.84 191 2.22 2.37 0.1 0.13
EWvh Peak [%] I'h 18.02  17.99 19.58  20.06 2310 3531 1.51 2.06
Evhd DMRS [%] Ih 128 1.57 1.39 158 1.68 1.92 0.09 0.03
MErr RMSE [%] Ith 148 147 1.57 162 1.95 2.06 0.1 0.14
MErr Peak [%] Ifh 1759 -17.58 1940 1977 23.10  35.12 1.67 2.14
MErr DMRE [%] I'h 0.94 1.15 1.01 1.16 1.22 137 0.07 0.02
PhErr RMS [°] Ith 0.53 0.55 0.55 0.58 0.62 0.69 0.02 0.02
PhErr Peak [*] It 6.58 5.74 6.51 7.16 8.32 1435 0.62 1.24
PhEr DMRSE [*] Ih 0.50 0.61 0.54 0.61 0.70 0.79 0.04 0.02
10 Offset 41.87 dBc 41.75 dBc -39.47 dBc 0.22 dBc
Freq Error 2.57 Hz 0.63 Hz 5.11 Hz 1.16 Hz
Tirning Errar 1159 Ts 1043 Ts 1323 Ts 1.05 Ts

oBw 8.89 MHz 8.89 MHz 8.89 MHz 0.01 MHz

Current Average Min  Max StdDev
Tr Power [dBm] 22.24 22.23 1199 2427 0.00
Peak Power [dBrn] 27 .64 27.50 5£.57  30.64 0.08 ™
Btatistic Count Outof Tolerance Detected Modulation  Detected Channel Type View Filter Throughput
20720 0.00 % OPSK PUSCH 100.0 %
Ps: Connection Established

@ RRC State: Connected

RF
Settings

———

Trigger

— 4

— 4
Display

S —

p—_—

Signaling

Parameter

S ——

LTE

Signaling
ON

i Stop 5
BepsHbie ICondition IC

tatistic Channel Measurement |
ount ... Bandwidth ... |Subframes ...

| Assign
| Views

IConfig
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LTE FDD 5, 10.0 MHz Bandwidth — QPSK, EVM, Modulation Characteristics Plot

COMMERCIAL-IN-CONFIDENCE

& Current
& Average
< Wsimur

Peak Power [dBm)]

2847

26.58

28.73

"PUSCHL

Detected Allocation NoRB: 50 OffsetRB: 0

Current Average Extreme. StdDev
Evi RMS [%] Ifh 1.77 1.88 1.71 1.89 3.78 3.92 0.06 0.14
EvM Peak [%] Ih 19.84  22.76 17.29  25.16 25.38  42.15 2.65 5.91
Evh DMRS [%] Ith 1.55 149 1.52 1.58 2.48 2.35 0.06 0.11
13 Offset 4047 dBc 40.54 dBc -38.60 dBc 0.12 dBc
Freq Error -1.29 Hz £.10 Hz 4.38 Hz 1.12 Hz
Tirming Error 9.63 Ts 1033 Ts 12.10 Ts 1.00 Ts

Current Average Min  Max StdDev
TH Pawer [dBm] 22.51 22.52 2143 23.01 0.00

28.67 (RTY Signaling

Parameter

Connection Established
~ RRC State:  Connected

Product Service

0 1

PUSCH
o 1000% || |

Display

Connection Established
' RRC State:  Conmected
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Product Service

LTE FDD 5, 10.0 MHz Bandwidth — QPSK, 1 Resource Block Allocation, Modulation
Characteristics Plot

Off Slot: 0 OffsetRB: - MNoRB: -
1 713 19 25 31 37 43 49 55 B1 BY 73 79 8BS 91 97 103 109 115 121 127 133
Resource Block SC-FDMA Symbol

45
40

35
a0
sl

Subframess &
L & & & 8 B &8 _§ &R & &8 B __§B _§ 8 N _§ _§ |
1} il 2 3 4 5 3} T 8 q

B PUCCH Ml PUSCH  DMRS  PUCCH Region Signaling
Parameter

Connection Established
- RRC State:  Connected

e

LTE FDD 5, 10.0 MHz Bandwidth — QPSK, 25 Resource Block Allocation, Modulation
Characteristics Plot

@ Subframe . Off  Siot 0 OftsetRB: - NoRB
1 713 19 28 31 37 43 49 85 B1 BY 73 79 85 91 47 103 109 115 121 127 133
Resource Block i SC-FDMA Symbol
5 )

Display
Marker
0 1 2 3 4 5 E 7 8 a

W PUCCH M PUSCH  DMRS  PUCCH Region

100.0 %
PS: Connection Established

“RRC State:  Connected
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Product Service

LTE FDD 5, 10.0 MHz Bandwidth — QPSK, 50 Resource Block Allocation, Modulation
Characteristics Plot

Off  Slot: 0 OffzetRB: - MNoRB:
19 25 31 37 43 49 55 B1 B7 73 79 B85 91 497 103 109 115 121 127 133

B PUCCH Ml PUSCH  DMRS  PUCCH Region Signaling
Parameter

la Subftame :

@ Ps: Connection Established
i RRC State:  Connected

cell Connection [

LTE FDD 5, 10.0 MHz Bandwidth - 16-QAM, Transmitter Summary, Modulation Characteristics

Plot
aluatio
RUN
Current Average Extreme 'SIdDevé |
o
Evh RMS [%] Ifh 1.83 2.0 1.82 2.05 192 2.2 0.02 0.06 Msettings
BV Peak [%)] Ith 2476 25.18 22.85  28.05 2514 4215 1.71 2.58
EvM DMRS [%] Ifh 1.48 1.81 143 1.81 165 204 0.05 0.06
MErr RMS [%] Ifh 1.41 1.54 1.40 1.57 148 169 0.01 0.04 Trigger
MErr Peak [%] Ith 2466 2438 22.39 2590 2491 3534 1.96 141 '
MErr DMRS [%] IYh 0.98 1.26 0.95 1.27 1.10 140 0.03 0.03
PhEr RMS [7] Ith 0.81 1.00 0.82 0.97 0.88 1.06 0.02 0.03
PhErr Peak [*] Ith 453  24.08 6.89  19.06 1081 25.96 217 5.19
PhErr DMRS [*] IFh 0.64 0.74 0.61 0.74 0.73  0.86 0.03 0.03
10 Offset -39.06 dBc -39.17 dBc -38.60 dBc 0.16 dBc W
12 Gain Imbalance 0.03 dB 0.04 4B 0.05 dB 0.00 dB Etplay
13 Quadrature Error 0.21° 0.17 ° 0.25 ° 0.05 °
Freq Error 0.17 Hz 0.06 Hz -3.28 Hz 0.89 Hz
Tirning Errar 10.20 Ts 10.11 Ts 1150 Ts 0.14 Ts
OBwW 8.88 MHz 8.89 MHz 8.91 MHz 0.01 MHz
Current Average Min  Max StdDev
T Power [dBm] 2147 21.46 2144 2150 0.01 & 9?9:““““9\
Parameter
) /20 0.00 % 16-0AM PUSCH 100.0 %
Connection Established
RRC State:  Connected
|Stop -Sbatlstix;': " |Measurement
~ |Condition ... i - |Subframes .
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Product Service

LTE FDD 5, 10.0 MHz Bandwidth - 16-QAM, EVM, Modulation Characteristics Plot

& Current
& Average
< Wsimur

Peak Power [dBm)]

2791

27.66

28.61

Detected Allocation NoRB: 50 OffsetRB: 0

Current Average Extreme. StdDev
Evi RMS [%] Ifh 1.87 2.04 1.85 1.98 1.92 2.23 0.03 0.07
EvM Peak [%] Ih 2112 22.67 2271 2475 25.38  42.15 1.72 3.85
Evh DMRS [%] Ith 144 1.71 147 1.70 1.73 2.06 0.06 0.10
13 Offset -39.36 dBc -39.30 dBc -38.60 dBc 0.18 dBc
Freq Error £.39 Hz .56 Hz 4.01 Hz 1.09 Hz
Tirming Error 8.75 Ts 891 Ts 1150 Ts 017 Ts

Current Average Min  Max StdDev
TH Pawer [dBm] 21.45 21.46 2143 2150 0.01

27.74 0.16

Connection Established
~ RRC State:

0

Connection Established
' RRC State:  Conmected
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LTE FDD 5, 10.0 MHz Bandwidth - 16-QAM, 1 Resource Block Allocation, Modulation
Characteristics Plot

Off Slot: 0 OffsetRB: - MNoRB: -
1 713 19 25 31 37 43 49 55 B1 BY 73 79 8BS 91 97 103 109 115 121 127 133
Resource Block SC-FDMA Symbol

45
40

35
a0
sl

Subframess &
L & & & 8 B &8 _§ &R & &8 B __§B _§ 8 N _§ _§ |
1} il 2 3 4 5 3} T 8 q

B PUCCH Ml PUSCH  DMRS  PUCCH Region Signaling
Parameter

Connection Established
- RRC State:  Connected

e

LTE FDD 5, 10.0 MHz Bandwidth - 16-QAM, 25 Resource Block Allocation, Modulation
Characteristics Plot

@ Subframe . Off  Siot 0 OftsetRB: - NoRB
1 713 19 28 31 37 43 49 85 B1 BY 73 79 85 91 47 103 109 115 121 127 133
Resource Block i SC-FDMA Symbol
5 )

Display
Marker
0 1 2 3 4 5 E 7 8 a

W PUCCH M PUSCH  DMRS  PUCCH Region

100.0 %
PS: Connection Established

“RRC State:  Connected
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LTE FDD 5, 10.0 MHz Bandwidth - 16-QAM, 50 Resource Block Allocation, Modulation
Characteristics Plot

0 OffzetRB: - MNoRB:
7013 19 25 31 37 43 49 55 B1 B7 73 79 B5S 91 97 103 109 115 121 127 133

PUSCH  DMRS  PUCCH Region Signaling
Parameter

@ Ps: 5 Connection Established
RRC State: Connected

cell Connection

Setup..  |Setup..

D‘L Error
]nSE ['tI'Dn .....

TPC ... Power ...

FCC 47 CFR Part 2, Limit Clause 2.1047 (d)

A curve or equivalent data which shows that the equipment will meet the modulation
requirements of the rules under which the equipment is to be licensed.
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SECTION 3

TEST EQUIPMENT USED
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TEST EQUIPMENT USED

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

Product Service

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)

Section 2.1- Frequency Tolerance

Climatic Chamber Votsch VT4002 161 - O/P Mon

Attenuator 10dB/25W Weinschel 46-10-43 400 12 18-Jun-2016

Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon

Multimeter Fluke 75 Mk3 455 12 10-Sep-2016

Hygrometer Rotronic 1-1000 2882 12 4-Nov-2016

Thermocouple Thermometer Fluke 51 3174 12 9-Dec-2016

Wideband Radio Rohde & Schwarz CMW 500 4144 12 16-Nov-2016

Communication Tester

1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4513 12 16-Feb-2017
SMS

Section 2.2 - Spurious Emissions at Band Edge

Multimeter Fluke 75 Mk3 455 12 10-Sep-2016

Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016

Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016

Power Supply Iso-tech IPS 2010 2439 - O/P Mon

Filter Daden Anthony Ass MH-1500-7SS 2778 12 5-Feb-2017

Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016

Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016

Combiner/Splitter Weinschel 1506A 3878 12 2-Jun-2016

Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 7-Sep-2016

Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601

1 metre N-Type Cable Florida Labs NMS-235SP-39.4- 4511 12 2-Mar-2017
NMS

1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS

Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017

PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016

Technologies

Section 2.3 - Maximum Conducted Output Power

Multimeter Fluke 75 Mk3 455 12 10-Sep-2016

Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016

Power Supply Iso-tech IPS 2010 2439 - O/P Mon

Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016

Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016

Combiner/Splitter Weinschel 1506A 3878 12 2-Jun-2016

Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 7-Sep-2016

1 metre N-Type Cable Florida Labs NMS-235SP-39.4- 4511 12 2-Mar-2017
NMS

1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS

Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017

PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016

Technologies
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.4 — Peak to Average Ratio
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016
Power Supply Iso-tech IPS 2010 2439 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Combiner/Splitter Weinschel 1506A 3878 12 2-Jun-2016
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 7-Sep-2016
1 metre N-Type Cable Florida Labs NMS-235SP-39.4- 4511 12 2-Mar-2017
NMS
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
Section 2.5 - Emission Limitations for Cellular Equipment
Dual Power Supply Unit Thurlby PL320 288 - TU
Antenna 18-40GHz (Double Q-Par Angus Ltd QSH 180K 1511 24 27-Nov-2016
Ridge Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 30-Jul-2016
18GHz - 40GHz Pre-Amplifier Phase One PS04-0087 1534 12 23-Dec-2016
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Antenna (Bilog) Chase CBL6143 2904 24 11-Jun-2017
Signal Generator (10MHz to Rohde & Schwarz SMR40 3171 12 28-Sep-2016
40GHz)
High Pass Filter (3GHz) RLC Electronics F-100-3000-5-R 3349 12 28-May-2016
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 2-Nov-2016
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Wideband Radio Rohde & Schwarz CMW 500 4144 12 16-Nov-2016
Communication Tester
Double Ridged Waveguide ETS-Lindgren 3117 4722 12 29-Dec-2016
Horn Antenna
Section 2.6 - Spurious Emissions at Antenna Terminals
Multimeter White Gold WG022 190 12 24-Nov-2016
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Programmable Power Supply Iso-tech IPS 2010 2437 - O/P Mon
Filter Daden Anthony Ass MH-1500-7SS 2778 12 5-Feb-2017
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Combiner/Splitter Weinschel 1506A 3878 12 2-Jun-2016
Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4514 12 16-Feb-2017
SMS
2 metre SMA Cable Florida Labs SMS-235SP-78.8- 4517 12 16-Feb-2017
SMS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4653 12 8-Oct-2016
Technologies
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016

Technologies
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3PS

Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.7 - 26 dB Bandwidth
Multimeter Fluke 75 Mk3 455 12 10-Sep-2016
Multimeter Iso-tech IDM-101 466 12 11-Sep-2016
Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 30-Oct-2016
Rubidium Standard Rohde & Schwarz XSRM 1316 6 3-Sep-2016
Programmable Power Supply Iso-tech IPS 2010 2435 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 19-Aug-2016
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Sep-2016
Combiner/Splitter Weinschel 1506A 3878 12 2-Jun-2016
Calibration Unit Rohde & Schwarz ZV-754 4368 12 7-Sep-2016
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 3-Sep-2016
0408-0601
1 metre N-Type Cable Florida Labs NMS-235SP-39.4- 4511 12 2-Mar-2017
NMS
1 metre SMA Cable Florida Labs SMS-235SP-39.4- 4512 12 29-Jan-2017
SMS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 3-Feb-2017
PXA Signal Analyser Keysight N9030A 4654 12 8-Oct-2016
Technologies
1 metre SMA Cable IW Microwave 3PS-1806LC-394- 4662 12 6-Nov-2016

TU - Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU
Frequency Tolerance +46.70 Hz
Peak to Average Ratio +0.70 dB

Modulation Characteristics -

Maximum Conducted Output Power +0.70 dB
Spurious Emissions at Antenna Terminals + 3.454 dB

. o . 30 MHzto 1 GHz: £ 5.1 dB
Emission Limitations for Cellular Equipment 1 GHz 1o 40 GHz- + 6.3 dB
26 dB Bandwidth +16.74 kHz

. - 30 MHz to 1 GHz: + 5.1 dB
Spurious Emissions at Band Edge 1 GHz 1o 40 GHz- + 6.3 dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 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).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service

© 2016 TUV SUD Product Service
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