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LTE TDD 41, 2498.5 MHz, All Resource Blocks, 5.0 MHz Bandwidth, 16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2593 MHz, All Resource Blocks, 5.0 MHz Bandwidth, 16-OAM, 26 dB Bandwidth
Results

®

“RBW 50 kHz
*VBW 200 kHz

Marker 2 [T1 ]
-14.62 dBm

Ref 37.7 dBm Att 45 dB SWT 5 ms 2.595440000 GHz
Offset 1717 dB Markgr 1 [T1|]
-1%.64 dBm
3o 5.590528000 Gz | IEM
SGL
1 PK|
20
LVL
L1o / Mt AL Aen A \
- / \
~-10
a2 EXT
swp 1?00 off 00
AAL g DB
et e ey
~-30
~-40
~-50
~-60
Center 2.593 GHz 1 MHz/ Span 10 MHz

Date: 5.MAY.2015 13:51:21
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Bandwidth Results
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LTE TDD 41, 2687.5 MHz, All Resource Blocks, 5.0 MHz Bandwidth, 16-QAM, 26 dB

Bandwidth Results
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LTE TDD 41, 10.0 MHz Bandwidth, QPSK, 26 dB Bandwidth Results
26dB Bandwidth
2501.0 MHz 2593.0 MHz 2685.0 MHz
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Resource Resource Resource
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LTE TDD 41, 2501 MHz,1 Resource Block - Middle, 10.0 MHz Bandwidth, OPSK, 26 dB
Bandwidth Results
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LTE TDD 41, 2501 MHz, All Resource Blocks, 10.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 2593 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, OPSK, 26 dB
Bandwidth Results
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LTE TDD 41, 2593 MHz, All Resource Blocks, 10.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 2685 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, OPSK, 26 dB
Bandwidth Results
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LTE TDD 41, 2685 MHz, All Resource Blocks, 10.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 10.0 MHz Bandwidth, 16-QOAM, 26 dB Bandwidth Results
26dB Bandwidth
2501.0 MHz 2593.0 MHz 2685.0 MHz
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Resource Resource Resource
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LTE TDD 41, 2501 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, 16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2501 MHz, All Resource Blocks, 10.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth

Results
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LTE TDD 41, 2593 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, 16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2593 MHz, All Resource Blocks, 10.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth

Results
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LTE TDD 41, 2685 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, 16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2685 MHz, All Resource Blocks, 10.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth

Results
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LTE TDD 41, 15.0 MHz Bandwidth, QPSK, 26 dB Bandwidth Results
26dB Bandwidth
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LTE TDD 41, 2503.5 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth, OQPSK, 26 dB
Bandwidth Results
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Product Service

LTE TDD 41, 2503.5 MHz, All Resource Blocks, 15.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 2593 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth, OPSK, 26 dB

Bandwidth Results
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Product Service

LTE TDD 41, 2593 MHz, All Resource Blocks, 15.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 2682.5 MHz, All Resource Blocks, 15.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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Product Service
LTE TDD 41, 15.0 MHz Bandwidth,16-QAM, 26 dB Bandwidth Results
26dB Bandwidth
2503.5 MHz 2593.0 MHz 2682.5 MHz
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LTE TDD 41, 2503.5 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth,16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2503.5 MHz, All Resource Blocks, 15.0 MHz Bandwidth,16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2593 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth,16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2593 MHz, All Resource Blocks, 15.0 MHz Bandwidth,16-QAM, 26 dB Bandwidth

Results
@ “RBW 200 kHz Marker 2 [T1 ]
“VBW 1 MHz -12.74 dBm
Ref 37.7 dBm Att 45 dB SWT 2.5 ms 2.600896000 GHz
Offset 1717 dB Markgr 1 [T1|]
-14.29 dBm
3o >.585536000 Gz | IEM
SGL
1 PK]
20

LVL

et i

~-20 y/ AL ol 2

Center 2.593 GHz 3 MHz/ Span 30 MHz

Date: 5.MAY.2015 11:12:05

LTE TDD 41, 2682.5 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth,16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 2682.5 MHz, All Resource Blocks, 15.0 MHz Bandwidth,16-OAM, 26 dB
Bandwidth Results
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LTE TDD 41, 20.0 MHz Bandwidth, QPSK, 26 dB Bandwidth Results
26dB Bandwidth
2506.0 MHz 2593.0 MHz 2680.0 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All

Resource Resource Resource
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LTE TDD 41, 2506 MHz,1 Resource Block - Middle, 20.0 MHz Bandwidth, OPSK, 26 dB
Bandwidth Results

<§§> “RBW 5 kHz Marker 2 [T1 ]
“VBW 20 kHz -8.47 dBm
Ref 37.7 dBm Att 45 dB SWT 40 ms 2.506289200 GHz
offfet 17]7 dB Varkdr 1 LT1]1
-§.74 dBm
30 >.505854800 GAz |
SGL
1 PK]
=m 20

/NJJ\JAVJ\«[uhﬂwP\q LVL

—-10
AﬂJ\FJkA'J“JUWFJV b\d“V\AfmA/“Am¢\m EXT

t{iﬂﬁﬁu@ 200 of 200 RAYVYVPY P

—-30

—-40

—-50

—-60

Center 2.50609 GHz 100 kHz/ Span 1 MHz

Date: 5.MAY.2015 09:01:10

Document 75929719 Report 20 Issue 3 Page 169 of 200

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE
Product Service

LTE TDD 41, 2506 MHz, All Resource Blocks, 20.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 2593 MHz, 1 Resource Block - Middle, 20.0 MHz Bandwidth, OPSK, 26 dB
Bandwidth Results
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LTE TDD 41, 2593 MHz, All Resource Blocks, 20.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
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LTE TDD 41, 2680 MHz,1 Resource Block - Middle, 20.0 MHz Bandwidth, OPSK, 26 dB
Bandwidth Results
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2.679900400 cHz ||
SGL

2o

T T
i o
I
o

L

=

-

Center 2.68009 GHz 100 kHz/ Span 1 MHz

Date: 5.MAY.2015 10:21:13
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LTE TDD 41, 2680 MHz, All Resource Blocks, 20.0 MHz Bandwidth, QPSK, 26 dB Bandwidth

Results
@ “RBW 200 kHz Marker 2 [T1 ]
“VBW 1 MHz -12.38 dBm
Ref 37.8 dBm Att 45 dB SWT 2.5 ms 2.689632000 GHz
Off4POS 37.8 dBm Markgr 1 [T1|]
-12.47 dBm
3o 5.670304000 GHZ
SGL
1 PK|
[vaxH e
LVL
10 (MWWMW‘WM .J\\AMM\,A\
Lo j k
[ M EXT
W}s‘wﬂ-‘d“mf 1000 -
£ o0 FWiN PN TR he
~-30
—-40
~-50
~-60
Center 2.68 GHz 4 MHz/ Span 40 MHz
Date: 6.MAY.2015 09:56:45
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LTE TDD 41, 20.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth Results
26dB Bandwidth
2506.0 MHz 2593.0 MHz 2680.0 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 489.6 N/T 19648.0 N/T 499.2 N/T 19712.0 N/T 468.8 N/T 19392.0

LTE TDD 41, 2506 MHz, 1 Resource Block - Middle, 20.0 MHz Bandwidth, 16-OAM, 26 dB
Bandwidth Results

@ “RBW 5 kHz Marker 2 [T1 ]
“VBW 20 kHz -9.50 dBm
Ref 37.7 dBm Att 45 dB SWT 40 ms 2.506324400 GHz
offfet 17]7 dB Varkdr 1 LT1]1
-1¢.00 dBm
30 2505834800 GAz |
SGL
1 PK]
20

e, "
| 10 A NW\/\[v W\’u\/\ﬂuf

W 00'of 200 WWMV\W 308
=-30

=-40

—=-50

—-60

Center 2.50609 GHz 100 kHz/ Span 1 MHz

Date: 5.MAY.2015 08:53:32
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LTE TDD 41, 2506 MHz, All Resource Blocks, 20.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth

Results

®

“RBW 200 kHz
“VBW 1 MHz

Marker 2 [T1 ]
-14.67 dBm

Ref 37.7 dBm Att 45 dB SWT 2.5 ms 2.515760000 GHz
Offset 1717 dB Markgr 1 [T1|]
-16.21 dBm
30 2.496114000 Gz |IEM
SGL
1 PK]
[vaxH e
LvL
Lo A RANM Ay i
~-10
EMLJW EXT
swe| (10 fﬂﬂkgoo PN .
otk b Ay A 208
kol
~-30
—-40
—-50
—-60
Center 2.506 GHz 4 MHz/ Span 40 MHz

Date: 5.MAY.2015 08:51:34

LTE TDD 41, 2593 MHz, 1 Resource Block - Middle, 20.0 MHz Bandwidth, 16-OAM, 26 dB

Bandwidth Results

® “RBW 5 kHz Marker 2 [T1 ]
*“VBW 20 kHz -11.10 dBm
Ref 37.7 dBm Att 45 dB SWT 40 ms 2.593330800 GHz
offfet 17]7 dB Varkdr 1 LT1]1
-1¢.61 dBm
30 >.592831600 Ghz||IEd
1 PK]
20
|1 f[vdkﬂdkﬁJVm/\ﬂf\
=0
1 mﬂﬂﬁ«fuu vb\\ﬂ4M 2

[ Y
Aﬁurumuﬂhﬂﬂﬁgﬂhgf 200

Center 2.59309 GHz

Date: 6.MAY.2015 10:00:00
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LTE TDD 41, 2593 MHz, All Resource Blocks, 20.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth

Results

®

“RBW 200 kHz
“VBW 1 MHz

Marker 2 [T1 ]
-18.67 dBm

Ref 37.7 dBm Att 45 dB SWT 2.5 ms 2.602888000 GHz
Offset 1717 dB Markgr 1 [T1|]
-13.73 dBm
3o >.583176000 Gz |IEM
SGL
1 PK|
[vaxH e
LvL
10 Wl Ry TN y
~-10
ﬂ‘ EXT
" duﬂiuiﬁfb 00
A{!ﬁ?”*kﬁw Lt i, gy 205
MAs G A e
~-30
—-40
~-50
~-60
Center 2.593 GHz 4 MHz/ Span 40 MHz

Date: 5.MAY.2015 09:33:08

LTE TDD 41, 2680 MHz, 1 Resource Block - Middle, 20.0 MHz Bandwidth, 16-OAM, 26 dB

Bandwidth Results

LVL

® “RBW 5 kHz Marker 2 [T1 ]
*“VBW 20 kHz -10.78 dBm
Ref 37.8 dBm Att 45 dB SWT 40 ms 2.680314800 GHz
OFf{POS 37§ dbm Varkdr 1 LT1]1
-1¢.73 dBm
30 5670844000 GHz | I
SGL
1 PK]
20
. (/\WM‘MJ\
=0
1 ANMUUU vabum 2
—-10
T ]
g oo M -
¥
—-30
—-40
—-50
—-60

Center 2.68009 GHz

Date: 5.MAY.2015 10:23:08

100 kHz/
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LTE TDD 41, 2680 MHz, All Resource Blocks, 20.0 MHz Bandwidth, 16-QAM, 26 dB Bandwidth

Results
@ “RBW 200 kHz Marker 2 [T1 ]
“VBW 1 MHZ -13.68 dBm
Ref 37.8 dBm Att 45 dB SWT 2.5 ms 2.689696000 GHz
Off4POS 37.8 dBm Markgr 1 [T1|]
-13.71 dBm
3o 5.670304000 Gz |IM
SGL
1 PK|
20

[Vt S RYV RPN

| My A it lag, ]l 302
\J e Lo

Center 2.68 GHz 4 MHz/ Span 40 MHz

Date: 5.MAY.2015 10:12:27

FCC 47 CFR Part 27, Limit Clause

None specified
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26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

COMMERCIAL-IN-CONFIDENCE

FREQUENCY STABILITY
Specification Reference
FCC 47 CFR Part 27, Clause 27.54
FCC 47 CFR Part 2, Clause 2.1055

Equipment Under Test and Modification State

SHV32 S/N: IMEI 004401115406494 - Modification State O

Date of Test

7 May 2015

Test Equipment Used

&

Product Service

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

Test Procedure

The EUT was configured to transmit on all resource blocks with a 10 MHz channel bandwidth
on the middle channel. In accordance with 2.1055, the temperature was varied from -30°C to

+50°C in 10° steps.

Note: For hand carried battery equipment, only the end point voltage as declared by the

manufacturer was tested.

The test results were reviewed and compared with the Band Edge measurement results to
ensure that the fundamental remained within the authorised frequency band of operation. It

was confirmed that the EUT complied with this requirement.

Environmental Conditions

Ambient Temperature 22.5°C
Relative Humidity 39.1%
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2.6.7 Test Results

4.0 V DC Supply

LTE FDD 17, 710.0 MHz, 10 MHz Bandwidth, QPSK, Frequency Stability Under Temperature
Variations Results

Fundamental Frequency Error
Temperature Voltage
All Resource Blocks (Hz)
+20 °C 3.7vDC 25.41
-30°C 4.0V DC -23.89
-20°C 4.0V DC 27.35
-10°C 4.0V DC 23.26
0°C 4.0V DC 25.23
+10°C 4.0vDC 27.31
+20 °C 4.0V DC 25.62
+30°C 4.0vDC 27.37
+40 °C 4.0V DC 23.82
+50 °C 4.0vDC -26.71

LTE FDD 17, 710.0 MHz, 10 MHz Bandwidth, 16-QAM, Frequency Stability Under Temperature
Variations Results

Fundamental Frequency Error
Temperature Voltage
All Resource Blocks (Hz)
+20°C 3.7V DC 2453
-30°C 4.0vVDC -27.75
-20°C 4.0V DC -23.95
-10°C 4.0V DC -24.63
0°C 4.0V DC -21.72
+10 °C 4.0V DC 26.49
+20°C 4.0vDC 27.05
+30°C 4.0V DC 22.75
+40 °C 4.0vDC 22.40
+50 °C 4.0V DC -24.33

FCC 47 CFER Part 27, Limit Clause 27.54

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorised bands of operation.
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4.0 V DC Supply

LTE TDD 41, 2593.0 MHz, 20 MHz Bandwidth, QPSK, Frequency Stability Under Temperature
Variations Results

Fundamental Frequency Error
Temperature Voltage
All Resource Blocks (Hz)
+20°C 3.7vDC 71.94
-30°C 4.0V DC 90.01
-20°C 4.0V DC 94.21
-10°C 4.0V DC 96.96
0°C 4.0vDC 110.58
+10°C 4.0V DC 98.00
+20°C 4.0V DC 96.09
+30°C 4.0vDC 61.63
+40 °C 4.0V DC 75.70
+50 °C 4.0vDC 69.05

LTE TDD 41, 2593.0 MHz, 20 MHz Bandwidth, 16-QAM, Frequency Stability Under
Temperature Variations Results

Fundamental Frequency Error
Temperature Voltage
All Resource Blocks (Hz)
+20°C 3.7V DC -59.95
-30°C 4.0vVDC 108.92
-20°C 4.0V DC 108.78
-10°C 4.0vVDC 123.50
0°C 4.0V DC 118.95
+10°C 40V DC 88.63
+20°C 4.0vDC 108.19
+30 °C 4.0V DC 78.03
+40 °C 4.0V DC 74.01
+50 °C 4.0V DC 109.06

FCC 47 CER Part 27, Limit Clause 27.54

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorised bands of operation.
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2.7.3

2.7.4

2.7.5

2.7.6
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&

Product Service
MODULATION CHARACTERISTICS

Specification Reference

FCC 47 CFR Part 2, Clause 2.1047 (d)

Equipment Under Test and Modification State

SHV32 S/N: IMEI 004401115406494 - Modification State O

Date of Test

8 May 2015

Test Equipment Used

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

Test Procedure

The test was performed in accordance with KDB 971168 D01 v02r02, clause 3.

Remarks

The following plots show a representation of the Modulation Characteristics of an LTE signal as
measured from the EUT. Both supported modulation schemes of QPSK and 16-QAM are
recorded as plots below.

Environmental Conditions

Ambient Temperature .0°C
Relative Humidity .0%
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2.7.7 Test Results

LTE FDD 17, 10.0 MHz Bandwidth, QPSK, Transmitter Summary, Modulation Characteristic

Plot

RUN

NoRB: 50 OffsetRB: 0

Current Mruge- Extreme
Evh RMS [%] Ith 1.74 1.75 1.84 1.91 222 237 0.1
EvM Peak [%] I 18.02  17.99 19.58  20.06 2310 35.31 1.51
Evh DMRS [%] Ith 128 1.57 1.39 1.58 1.68 1.92 0.09
MErr RMS [%] I'h 148 147 1.57 1.62 195 2.06 0.1
MErr Peak [%] I'h 1759 17.58 19.40 19.97 2310 35.12 1.67
MErr DMRS [%] I'h 0.94 1.15 1.01 1.16 1.22 1.37 0.07
PhErr RMS [°] Ith 0.53 0.55 0.55 0.58 0.62  0.69 0.02
PhErr Peak [°] Ith 6.58 5.74 6.51 7.16 8.32 1435 0.62
PhErr DMRS [*] Ih 0.50 0.61 0.54 0.61 0.70  0.79 0.04 i
IQ Offset 4187 dBe 4175 dBc 39.47 dBc 0.22 dBc i
Freq Errar 2.57 Hz 0.63 Hz 5.1 Hz 1.16 Hz
Timing Errar 11.59 Ts 1043 Ts 13.23 Ts 105 Ts
oBwW 8.89 MHz 8.89 MHz 8.89 MHz 0.01 MHz

Current Average Min  Max ;
T Power [dBrm] 22.24 22.23 S11.99 2427
Peak Power [dBm] 27.64 27.50 £.57  30.64
[ 1200//20 0.00 % QPSK PUSCH 100.0 %

PS: Connection Established
@ - RRC State: Connected
Istoatimi::

@ = 0Symhigh S0 < 0Symhigh v 8 0 Symbigh v
15 * ! & Current
I ) ' & Average ||
10 i ¥ % O Maximur |
1t
ILJILId-'_Iﬂ_-!_Iﬂ__-._-ﬂ 55 i
I o h I 1t h 1 zh I 2h 1 4 h I & h I & h
Detacted Allocation NoRB: 50 OffsetRB: 0
Current Average Extreme StdDev
BVl RMS [%] I'h 177 1.88 1.71 1.89 3.78 3.92 0.06 0.14 | %
Evwhd Peak [%)] It 19.84 22.76 17.29 25.16 25.38 42,15 2.65 5.91
Evh DMRS [%] I'h 1.55 1.49 1.52 1.58 2.48 2.35 0.06 0.11
1C Offset 40.47 dBc 40.54 dBc -38.60 dBc 0.12 dBc
Freq Errar -1.29 Hz £.10 Hz 4.38 Hz 1.12 Hz
Tirning Error 963 Ts 1033 Ts 1210 Ts 1.00 Ts
Current Average Min  Max StdDev
TH Power [dBm] 22.51 22.52 2143 23.01 0.00
Peak Power [dBm] 28.67 2658 2873 (K[ |Signaling
n Parameter
ps: Connection Established
@ 5 - RRC State: Connected
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LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 1Q Constellation, Modulation Characteristic Plot

RERERNRNEEDIRY

Display

LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 1 Resource Block Allocation, Modulation
Characteristic Plot

B subtrame ; off  Slot 0 OffsetRB: - MoRB: ---
1 713 18 25 31 37 43 49 55 61 67 73 F9 85 91 97 103 109 115 121 127 133
Resource Block i | i i : - BC-FDMA Symbol

45
40100

i BT

b e Sl e
Sl
20
L

. : . Subfrarness &
9

0 1 2 3 4 5 B T i

B FUCCH M PUSCH  DMRS  PUCCH Region Signaling
Parameter

L PS: ‘g Connection Established
' RRC State:  Connected
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LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 25 Resource Block Allocation, Modulation
Characteristic Plot

Srm i Off Slot 0 OffgetRB: --- MNoRB: -

17 13 19 25 31 37 43 49 55 B1 67 73 79 85 91 97 103 109 115120 127 133

Resource Black gt i i 3 ! !  BC-FDMA Symbal
45 :

0 1 2 3 4 5 B 7 8 9
M FUCCH [l PUSCH  DMRS  PUCCH Region Signaling
. Parameter

Connection Established
RRC State:  Connected

|Connection.

LTE FDD 17, 10.0 MHz Bandwidth, QPSK, 50 Resource Block Allocation, Modulation
Characteristic Plot

Subirame' Off Slot 0 OffsetRB: -~ MNoRB: -
13 19 26 31 37 43 49 &5 61 &7 73 79 85 97 103 109 115 121 127 133

RF
Settings
Trigger
Display
Marker

W PUCCH M PUSCH  DMRS  PUCCH Region

= o
o o

5]
o

w
=)

=
o

[
=

o

o

o

100.0 %

@ Rl Connection Established
i i RRC State:  Connected

Cell

Setup ... | [t e config ...
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LTE FDD 17, 10.0 MHz Bandwidth, 16-OAM, Transmitter Summary, Modulation Characteristic

Plot

Current Average Extreme
Evhd RMS [%] Ith 1.83 2.01 1.82 2.05 1.92 2.22 0.02
Evwhd Peak [%] It 24,76 25.18 22.85  28.05 25.14 42,15 1.71 2.58
EvM DMRS [%] Ith 1.48 1.81 143 1.81 1.65 2.04 0.05 0.06
MErr RMS [%] I/h 141 1.54 1.40 1.57 148 1.69 0.01 0.04
MErr Peak [%] Ith 24.66 2438 22,39 25.90 2491 3534 1.96 1.41
MErr DMRS [%] It 0.98 1.26 0.95 1.27 1.10 1.40 0.03 0.03
FhErr RMS [*] Ith 0.81 1.00 0.82 0.97 0.88 1.06 0.02 0.03
PhErr Peak [*] I‘h 453 24.08 6.89  19.06 -10.81  25.96 2.17 5.19
FhErr DMRS [*] Ith 0.64 0.74 0.61 0.74 0.73 0.86 0.03 0.03
1G Offset -39.06 dBc -39.17 dBc -38.60 dBc 0.16 dBc
10 Gain Imbalance 0.03 dB 0.04 dB 0.05 dB 0.00 dB
1Q Quadrature Error 0.21° 0.17 ° 0.25 ° 0.05 ©
Freq Errar £0.17 Hz 0.06 Hz -3.28 Hz 0.89 Hz
Timing Error 10.20 Ts 1011 Ts 11.50 Ts 0.14 Ts
OBW 8.88 MHz 8.89 MHz 8.91 MHz 0.01 MHz

Current Average Min  Max S
21.47 21.46 2144 21.50 001 v

PUSCH
- PS: Connection Established

@' RRC State:  Connected

LTE

Multi

Evaluation

c0 Symhigh e B 0symnigh v

4 Current
& Average

N emomEl mE Y e owst  mel ommd  ERD
| oh I th | zh | &h | #h | 5 h | 6 oh

O Maximur |

Peak Power [dBm] 27.74 2791 2766 28.61 0.16

"~ PUSCH/ 100.0 %

Connection Established

RRC State:  cConnected

@ PS:
o

Document 75929719 Report 20 Issue 3
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Detected Allocation NoRB: 50 OffsetRB: 0
Current Average Extreme
EvM RMS [%] Ih 1.87 2.04 1.85 1.98 1.92 2.23 0.03 0.07 >
EvM Peak [%] Ith 21.12 22.67 22.71 24.75 25.38 42.15 1.72 3.85
Evt DMRS [%] Ih 1.44 1.71 147 1.70 1.73 2.06 0.06 0.10
10 Offset -39.36 dBc -39.30 dBc -38.60 dBc 0.18 dBc
Freq Errar .39 Hz £0.56 Hz 4.01 Hz 1.09 Hz
Timing Errar 875 Ts 891 Ts 11.50 Ts 0.17 Ts
Current Average Min  Max StdDev
T Power [dBm] 2145 21.46 2143 21.50 0.01

Display
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LTE FDD 17, 10.0 MHz Bandwidth, 16-QAM, 1Q Constellation, Modulation Characteristic Plot

[T TED |

LTE FDD 17, 10.0 MHz Bandwidth, 16-OAM, 1 Resource Block Allocation, Modulation
Characteristic Plot

B subtrame off  Slot 0 OffsetRB: - MoRB: ---
1 7 13 18 25 31 37 43 49 55 61 67 73 F9 85 91 97 103 109 115 121 127 133
Resource Block i | i i : - BC-FDMA Symbol

. : . Subfrarness &
9

0 1 2 3 4 5 B T 8
B FUCCH M PUSCH  DMRS  PUCCH Region Signaling

iIte - Parameter
@ ‘g Connection Established

RRC State:  Connected
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LTE FDD 17, 10.0 MHz Bandwidth, 16-OAM, 25 Resource Block Allocation, Modulation
Characteristic Plot

7 Srm i Off Slot 0 OffgetRB: --- MNoRB: -

17 13 19 25 31 37 43 49 55 B1 67 73 79 85 91 97 103 109 115120 127 133

Resource Black gt i i 3 ! ! . BC-FDMA Symbal| |
5 :

0 1 2 3 4 5 B 7 8 9
M FUCCH [l PUSCH  DMRS  PUCCH Region Signaling
. Parameter

Connection Established
RRC State:  Connected

|Connection

LTE FDD 17, 10.0 MHz Bandwidth, 16-OAM, 50 Resource Block Allocation, Modulation
Characteristic Plot

Multi
Evaluation
| RUN
Subirame' off it 0 OffsetRB: — MaRB: - }
13 19 5 31 3T 43 49 85 &1 &7 T3 T 85 91 67 103 109 115 121 127 133 T

Settings

45

40 Trigger

35

30

25

20

15 Display

10

3 Marker

W PUCCH M PUSCH  DMRS  PUCCH Region

100.0 %
@ Rl Connection Established
i RRC State:  Connected
cell ' [— ] i
Setup ... [ TRC ... | Bk Config ...

FCC 47 CFR Part 27, 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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LTE TDD 41, 10.0 MHz Bandwidth, QPSK, Transmitter Summary, Modulation Characteristic

Plot

Detacted Allocation NoRB:

50 OffsetRB: 0
Current Average Extreme
EvM RMS [%] I'h 3.06 3.15 3.18 3.34 345 3.64 0.14
EvM Peak [%] Ihh 17.23  26.96 18.95  31.83 36.31  43.91 2,73 4.49
Evh DMRS [%] Ih 2.56 2.82 2.73 2.92 339 352 0.10 0.09
MErr RMS [%] I‘h 2.26 2.35 2.33 2.51 250 272 0.10 0.09
MErr Peak [%] Ith -16.31  -26.87 18.25 31.73 -36.16  43.89 2.94 447
MErr DMRS [%] I 1.56 1.76 1.64 1.78 1.87 2.16 0.07 0.07
PhErr RMS [°] Ith 1.18 1.21 1.24 1.26 141 142 0.06 0.06
PhErr Peak [*] Ih 5.97 5.78 5.52 9.06 $.95 -14.39 0.72 2.87
PhErr DMRE [*] Ith 1.16 1.26 1.25 1.33 163 168 0.05 0.05
10 Offset 40.79 dBc 4125 dBc -39.79 dBc 048 dBc
10 Gain Imbalance 0.11 dB 0.11 dB 0.13 dB 0.01 dB
1C Quadrature Error 0.09 ° 0.11 023 ° 0.06 °
Freq Errar £0.79 Hz 13.78 Hz 45.36 Hz 13.60 Hz
Tirning Error 22.10 Ts 21.20 Ts 3155 Ts 388 Ts
oBw
Connection Established
' RRC State:  Connected
| B

B 0symnigh v

c0 Symhigh e

4 Current
& Average
O Maximur

Peak Power [dBm] 17.73 17.59 1715 20,07

FE " PUSCH|

@ Ps: § Connection Established
ey ' RRC State:  Connected

Document 75929719 Report 20 Issue 3
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Detected Allocation NoRB: 50 OffsetRB: 0

Current Average Extreme StdDev
EvM RMS [%] Ih 3.26 345 3.21 3.38 3.51 3.64 0.12 0.12
EvM Peak [%] Ith 2014 34.80 19.97  32.50 36.31 4391 3.85 4.72
E'M DMRS [%] Ith 2.79 2.90 278 2.98 339 362 0.07 0.11 | |k
10 Offset 41.80 dBc 41.00 dBc -39.63 dBc 0.54 dBc
Freq Errar 24.65 Hz 11.97 Hz 45.36 Hz 13.83 Hz
Timing Errar 3133 Ts 28.14 Ts 3155 Ts 297 Ts

Current Average Min  Max StdDev
T Power [dBm] 12.19 1217 12.08  15.23 0.02

0.23
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LTE TDD 41, 10.0 MHz Bandwidth, QPSK, 1Q Constellation, Modulation Characteristic Plot

100.0 %

NERNNNNNNEDEED
0.00 %
PUSCH

Display ‘

LTE TDD 41, 10.0 MHz Bandwidth, QPSK, 1 Resource Block Allocation, Modulation

Characteristic Plot

off Slot 0 OftsetRB: -- NoRB: -
19 25 31 37 43 49 55 B1 67 73

B subtrame

0 1 2 3 4 ] G 0 8

[ PUCCH [l PUSCH  DMRS | Dowenlink  Special Subframes  PUCCH Region

Display
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LTE TDD 41, 10.0 MHz Bandwidth, QPSK, 25 Resource Block Allocation, Modulation

Characteristic Plot

Srm: Off Slot 0 OffzetRB: - MoRB:
71319 25 30 37 43 48 55 61 67 73 78 85 91 97 103109 115121 127 133

0 1 2 3 4 ] B
W PUCCH M FUSCH  DMRS | Downlink  Special Subframes PUCCH Region

@ PS: Connection Established
i - RRC State: Connected

LTE TDD 41, 10.0 MHz Bandwidth, QPSK, 50 Resource Block Allocation, Modulation

Characteristic Plot

Subframe:  Off  Siot 0 OffsetRB: -~ MNoRB: -
13 19 25 31 3T 43 49 55 61 67 T3 79 48 o 9? 103 109 115 121 127 133

W PUCCH M FUSCH  DWRS | Downlink  Special Subframes PUCCH Region

@ PS: Connection Established
i i RRC State:  cConnected
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LTE TDD 41, 10.0 MHz Bandwidth, 16-OAM, Transmitter Summary, Modulation Characteristic

Plot

Detacted Allocation NoRB:

50 OffsetRB: 0
Current Average Extreme
EvM RMS [%] I'h 3.57 3.75 3.62 3.79 493 514 0.06
EvM Peak [%] Ihh 2235 3245 2545 32.96 5547  47.69 4.93 5.18
Evh DMRS [%] Ih 2.77 3.15 2.82 3.07 4.60 448 0.1 0.17
MErr RMS [%] I‘h 2.69 2.89 273 2.92 450 474 0.08 0.07
MErr Peak [%] Ith 1921 -30.96 2434 3149 53.56 4443 5.37 4.38
MErr DMRS [%] I 1.75 2.09 1.81 1.99 4.29 4.04 0.09 0.10
PhErr RMS [°] Ith 1.72 1.76 1.75 1.78 1.91 1.98 0.03 0.03
PhErr Peak [*] Ih 851  -15.56 8.88  13.62 -19.68  27.20 1.04 3.98
PhErr DMRE [*] Ith 1.23 1.35 1.24 1.34 170 1.86 0.05 0.09
10 Offset -39.77 dBc -39.71 dBc -38.39 dBc 0.31 dBc
10 Gain Imbalance 0.13 dB 0.13 dB 0.14 dB 0.00 dB
1C Quadrature Error 0.18 ° 0.10 © 0.26 ° 0.05 °
Freg Error 31.03 Hz 19.11 Hz 68.44 Hz 16.57 Hz
Tirning Error -26.96 Ts 26.51 Ts 16593 Ts 205 Ts
oBw
Connection Established
' RRC State:  Connected
| B

B 0symnigh v

c0 Symhigh e

4 Current
& Average
O Maximur

Peak Power [dBm)]

17.24  17.70

FE " PUSCH|

@ Ps: § Connection Established
ey ' RRC State:  Connected
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Detected Allocation NoRB: 50 OffsetRB: 0

Current Average Extreme StdDev
EvM RMS [%] Ih 3.57 3.75 3.60 3.79 3.7 3.98 0.05 0.07
EvM Peak [%] Ith 3050 3053 2474 3469 5785 4647 4.49 5.16
E'M DMRS [%] Ith 2.80 3.20 279 312 305 361 0.07 0.18 | |REEEY
10 Offset -39.69 dBc -39.73 dBc -38.66 dBc 0.29 dBc
Freq Errar 21.24 Hz 14.92 Hz 82.84 Hz 13.70 Hz
Timing Errar 2448 Ts 26.70 Ts 2942 Ts 184 Ts

Current Average Min  Max StdDev
T Power [dBm] 11.17 11.16 1113 11.19 0.02

0.13
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LTE TDD 41, 10.0 MHz Bandwidth, 16-QAM, 1Q Constellation, Modulation Characteristic Plot

NN NN NN EDYED
0.00 %

PUSCH

100.0 %

Display ‘

LTE TDD 41, 10.0 MHz Bandwidth, 16-OAM, 1 Resource Block Allocation, Modulation

Characteristic Plot

0 1 2 3 4 5 B

[ PUCCH [l PUSCH  DMRS | Downlink  Special Subframes  PUCCH Region
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LTE TDD 41, 10.0 MHz Bandwidth, 16-QOAM, 24 Resource Block Allocation, Modulation

Characteristic Plot

B subirame : off Slot 0 OffgetRB: --- MNoRB:
17 13 18 25 31 37 43 49 55 B1 67 73 T4 85 9 9? 103 109 15 121 127 133

[ ="

20
15
1
0 1 2 3 4 5 B

=%}

e ;
Settings

Trigger

Marker

Qignalin_g
Parameter

i 2 ]
W PUCCH M FUSCH  DMRS | Downlink  Special Subframes PUCCH Region
100.0 %
@ Ps: Connection Established
i RRC State:  Connected
|% Scale
(RBAlloc) ..

Cl..‘»_nﬁg:;;..;.'

LTE TDD 41, 10.0 MHz Bandwidth, 16-OAM, 50 Resource Block Allocation, Modulation

Characteristic Plot

Subirame Off Slot 0 OffsetRB: -~ MoRB:
13 19 26 31 37 43 49 55 B1 BT 73 79 85 91 97 103 108 114 121 127 133

5
0

W PUCCH M FUSCH  DWRS | Downlink  Special Subframes PUCCH Region

.

=

L
m

w
=

ta
i

e
=]

m

o

100.0 %

@ Ps: Connection Established
RRC State:  Connected

RF
Settings

Trigger

Marker

Signaling
Parameter

FCC 47 CFR Part 27, 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.
Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.1- Maximum Conducted Output Power
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 24-Jul-2015
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 12-Dec-2015
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 6-Aug-2015
Network Analyser Rohde & Schwarz ZVA 40 3548 12 3-Sep-2015
Combiner/Splitter Weinschel 1506A 3877 12 24-Mar-2016
DC-12.4 GHz 10dB Suhner 6810.17.A 3965 12 22-Oct-2015
Attenuator
P-Series Power Meter Agilent Technologies N1911A 3980 12 22-Sep-2015
50 MHz-18 GHz Wideband Agilent Technologies N1921A 3982 12 22-Sep-2015
Power Sensor
True RMS Multimeter Fluke 179 4007 12 31-Jul-2015
Calibration Unit Rohde & Schwarz Z\V-754 4368 12 24-Sep-2015
1 metre N-Type Cable IW Microwave NPS-1806LC-394- 4504 12 26-Feb-2016
NPS
1 metre SMA Cable IW Microwave 3PS-1806LC-394- 4522 12 29-Jan-2016
3PS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 23-Jan-2016
Section 2.2— Peak to Average Ratio
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 24-Jul-2015
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 12-Dec-2015
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 6-Aug-2015
Network Analyser Rohde & Schwarz ZVA 40 3548 12 3-Sep-2015
Combiner/Splitter Weinschel 1506A 3877 12 24-Mar-2016
DC-12.4 GHz 10dB Suhner 6810.17.A 3965 12 22-Oct-2015
Attenuator
P-Series Power Meter Agilent Technologies N1911A 3980 12 22-Sep-2015
50 MHz-18 GHz Wideband Agilent Technologies N1921A 3982 12 22-Sep-2015
Power Sensor
True RMS Multimeter Fluke 179 4007 12 31-Jul-2015
Calibration Unit Rohde & Schwarz Z\V-Z54 4368 12 24-Sep-2015
1 metre N-Type Cable IW Microwave NPS-1806LC-394- 4504 12 26-Feb-2016
NPS
1 metre SMA Cable IW Microwave 3PS-1806LC-394- 4522 12 29-Jan-2016
3PS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 23-Jan-2016
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.3 - Emission Limitations
Antenna (Double Ridge Link Microtek Ltd AM180HA-K-TU2 230 24 26-Nov-2015
Guide)
Antenna (Double Ridge Guide, | EMCO 3115 234 12 29-Apr-2016
1GHz-18GHz)
Antenna (Double Ridge Guide, | EMCO 3115 235 22 28-Nov-2015
1GHz-18GHz)
Dual Power Supply Unit Thurlby PL320 288 - TU
Filter (High Pass) Lorch SHP7-7000-SR 566 12 22-May-2015
Attenuator (10dB, 10W) Trilithic HFP-50N 1377 12 22-Oct-2015
Pre-Amplifier Phase One PS04-0086 1533 12 23-Dec-2015
Pre-Amplifier Phase One PS04-0087 1534 12 23-Dec-2015
Screened Room (5) Rainford Rainford 1545 24 26-Jun-2015
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Filter (Hi Pass) Lorch 9HP7-7000-SR 2833 12 5-Feb-2016
Antenna (Bilog) Chase CBL6143 2904 24 10-Jun-2015
Signal Generator: 10MHz to Rohde & Schwarz SMR20 3475 12 18-Feb-2016
20GHz
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 27-Oct-2015
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
1 Metre K Type Cable Rhophase KPS-1501A-1000- 4105 12 7-Nov-2015
KPS
1 Metre K Type Cable Rhophase KPS-1501A-1000- 4106 12 7-Nov-2015
KPS
Wideband Radio Rohde & Schwarz CMW 500 4144 12 7-Nov-2015
Communication Tester
Suspended Substrate Advance Power 11SH10- 4411 12 24-Mar-2016
Highpass Filter Components 3000/X18000-0/0
Suspended Substrate Advance Power 11SH10- 4412 12 24-Mar-2016
Highpass Filter Components 3000/X18000-0/0
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 23-Jan-2016
Section 2.4 - Band Edge
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Hygrometer Rotronic 1-1000 3220 12 24-Jul-2015
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 12-Dec-2015
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 6-Aug-2015
Network Analyser Rohde & Schwarz ZVA 40 3548 12 3-Sep-2015
Combiner/Splitter Weinschel 1506A 3877 12 24-Mar-2016
DC-12.4 GHz 10dB Suhner 6810.17.A 3965 12 22-Oct-2015
Attenuator
True RMS Multimeter Fluke 179 4007 12 31-Jul-2015
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 24-Sep-2015
PXA Signal Analyser Agilent Technologies N9030A PXA 4409 12 16-Feb-2016
1 metre N-Type Cable IW Microwave NPS-1806LC-394- 4504 12 26-Feb-2016
NPS
1 metre SMA Cable IW Microwave 3PS-1806LC-394- 4522 12 29-Jan-2016
3PS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 23-Jan-2016
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Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)

Section 2.5 - 26 dB Bandwidth
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 28-Jul-2015
Hygrometer Rotronic 1-1000 3220 12 24-Jul-2015
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 12-Dec-2015
Network Analyser Rohde & Schwarz ZVA 40 3548 12 3-Sep-2015
Combiner/Splitter Weinschel 1506A 3877 12 24-Mar-2016
DC-12.4 GHz 10dB Suhner 6810.17.A 3965 12 22-Oct-2015
Attenuator
True RMS Multimeter Fluke 179 4007 12 31-Jul-2015
Calibration Unit Rohde & Schwarz ZV-7Z54 4368 12 24-Sep-2015
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 28-Jul-2015

0408-0601
PXA Signal Analyser Agilent Technologies N9030A PXA 4409 12 16-Feb-2016
1 metre N-Type Cable IW Microwave NPS-1806LC-394- 4504 12 26-Feb-2016

NPS
1 metre SMA Cable IW Microwave 3PS-1806LC-394- 4522 12 29-Jan-2016

3PS
Wideband Radio Test Set Rohde & Schwarz CMW500 4546 12 23-Jan-2016

Document 75929719 Report 20 Issue 3

COMMERCIAL-IN-CONFIDENCE

Page 196 of 200




COMMERCIAL-IN-CONFIDENCE

Product Service
Instrument Manufacturer Type No. TE No. Calibration Calibration Due
Period
(months)
Section 2.7 - Frequency Stability
Climatic Chamber Votsch VT4002 161 - O/P Mon
Power Supply Unit Hewlett Packard 6253A 441 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 28-Jul-2015
Digital Thermometer Digitron T208 2831 12 31-Jul-2015
Hygrometer Rotronic 1-1000 3220 12 24-Jul-2015
Attenuator (10dB, 20W) Lucas Weinschel 1 3225 12 12-Dec-2015
Combiner/Splitter Weinschel 1506A 3877 12 24-Mar-2016
DC-12.4 GHz 10dB Suhner 6810.17.A 3965 12 22-Oct-2015
Attenuator
True RMS Multimeter Fluke 179 4007 12 31-Jul-2015
Wideband Radio Rohde & Schwarz CMW 500 4144 12 7-Nov-2015
Communication Tester
Frequency Standard Spectracom Secure Sync 1200- | 4393 6 28-Jul-2015
0408-0601
PXA Signal Analyser Agilent Technologies N9030A PXA 4409 12 16-Feb-2016
1 metre SMA Cable IW Microwave 3PS-1806LC-394- 4522 12 29-Jan-2016
3PS

TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment

Document 75929719 Report 20 Issue 3

COMMERCIAL-IN-CONFIDENCE

Page 197 of 200




COMMERCIAL-IN-CONFIDENCE

&

Product Service

3.2 MEASUREMENT UNCERTAINTY

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

Test Discipline MU

Modulation Characteristics

Frequency Stability + 18 Hz, (Band 17) to 70 Hz, (Band 41)

Maximum Conducted Output Power +0.7dB

Radiated Emissions ; 30 MHzto 1 GHz ; + 5.1 dB
Emission Limitations Radiated Emissions ; 1 GHz to 40 GHz ; 6.2 dB
ERP/EIRP ; +3.0dB

9.356 kHz, (1RB) to

374.21 kHz, (All RB’s — 20 MHz BW)

26 dB Bandwidth

Band Edge + 3.454 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

© 2015 TUV SUD Product Service
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