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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp SHV32 Hex-band LTE (B1/B3/B5/B17/B26 / B28), Dual-band WCDMA (FDD 1/ V),
Quad-band GSM (850/900/1800/1900) & AXGP (TDD41) multi mode Smart phone with
Bluetooth, WLAN, SRD (NFC,FeliCa) and GPS
In accordance with FCC 47 CFR Part 90 and FCC 47 CFR Part 2 (LTE)
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The information contained in this report is intended to show the verification of FCC Testing of
the Sharp SHV32 Hex-band LTE (B1/B3/B5/B17 / B26 / B28), Dual-band WCDMA (FDD 1/
V), Quad-band GSM (850/900/1800/1900) & AXGP (TDD41) multi mode Smart phone with
Bluetooth, WLAN, SRD (NFC,FeliCa) and GPS to the requirements of FCC 47 CFR Part 90 and

FCC 47 CFR Part 2.

Objective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

Document 75929719 Report 22 Issue 3

To perform FCC Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for
the series of tests carried out.

Sharp Corporation

SHV32

IMEI 004401115406494
IMEI 004401115406767

2

FCC 47 CFR Part 90 (2014)
FCC 47 CFR Part 2 (2014)

Held Pending Disposal
Not Applicable
Not Applicable

10477
02 March 2015

27 April 2015
11 May 2015

N Rousell
T Guy
M Russell

ANSI C63.4: 2009
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1.2 BRIEF SUMMARY OF RESULTS
A brief summary of the tests carried out in accordance with FCC 47 CFR Part 90 and FCC 47 CFR Part 2 is shown below.
Specification Clause
Section Test Description Result Comments/Base Standard
Part 90 Part 2
LTE FDD 26
21 - 2.1049 Occupied Bandwidth Pass
2.2 90.213 2.1055 Frequency Stability Pass
2.3 90.635 2.1046 Maximum Conducted Output Power Pass
2.4 - 2.1047 (d) | Modulation Characteristics Pass
25 90.691 2.1049 Spurious Emissions at Antenna Terminals Pass
Document 75929719 Report 22 Issue 3 Page 5 of 109
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1.3 PRODUCT TECHNICAL DESCRIPTION

Please refer to the SHV32 Model Description Form.

14 PRODUCT INFORMATION

1.4.1 Technical Description

The Equipment Under Test (EUT) was a Sharp SHV32 Hex-band LTE (B1/B3/B5/B17/B26
/ B28), Dual-band WCDMA (FDD I/ V), Quad-band GSM (850/900/1800/1900) & AXGP
(TDD41) multi mode Smart phone with Bluetooth, WLAN, SRD (NFC,FeliCa) and GPS. A full
technical description can be found in the manufacturer's documentation.

15 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.
The EUT was powered from a 4.0 V DC supply.

FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory

1.6 DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standard were made during testing.

1.7 MODIFICATION RECORD

Modification 0 - No modifications were made to the test sample during testing.

Document 75929719 Report 22 Issue 3 Page 6 of 109
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp SHV32 Hex-band LTE (B1/B3/B5/B17 /B26 / B28), Dual-band WCDMA (FDD 1/ V),
Quad-band GSM (850/900/1800/1900) & AXGP (TDD41) multi mode Smart phone with
Bluetooth, WLAN, SRD (NFC,FeliCa) and GPS
In accordance with FCC 47 CFR Part 90 and FCC 47 CFR Part 2 (LTE)
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2.1 OCCUPIED BANDWIDTH
211 Specification Reference
FCC 47 CFR Part 2, Clause 2.1049
2.1.2 Equipment Under Test and Modification State
SHV32 S/N: IMEI 004401115406494 - Modification State 0
2.1.3 Date of Test
11 May 2015
2.1.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.15 Test Procedure
The test was performed in accordance with KDB 971168 D01 v02r02, clause 4.2.
2.1.6 Environmental Conditions
Ambient Temperature 24.5°C
Relative Humidity 44.0%
Document 75929719 Report 22 Issue 3 Page 8 of 109

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
217 Test Results
4.0 V DC Supply
LTE FDD 26, 1.4 MHz Bandwidth, QPSK, Occupied Bandwidth Results
Occupied Bandwidth (kHz)
814.7 MHz 819.0 MHz 823.3 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All
i Resource i Resource ] Resource
Mid Blocks Mid Blocks Mid Blocks
227.6 1089.7 227.6 1089.7 224.4 1089.7

LTE FDD 26, 814.7 MHz, 1 Resource Block - Middle, 1.4 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

SGL

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 15.58 dBm
Ref 35.4 dBm Att 25 dB SWT 115 ms 814.786538462 MHz
offset 17 |dB 0BW237.564103564 kHZ"
=30 Femp1+—FFt F
-1.75 dem|IEM
814.675961538 MHz || SC
1 Pl 7] Temp [2 [TT OBWT

MAXH
MW a1

-3.21 dBm
4.903525641 MHz

o i
I _20—SWP} i 00 /\m\nﬂﬁ\ﬂ
I NI
YIRS o
~-40
=-50
=-60
Center 814.7961538 MHz 100 kHz/ Span 1 MHz

Date: 28.APR.2015 11:18:00
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LTE FDD 26, 814.7 MHz, All Resource Blocks, 1.4 MHz Bandwidth, OPSK, Occupied

Bandwidth Results

®

m |

Date:

Ref 30 dBm

ALt

“RBW 20 kHz
*VBW 50 kHz
20 dB SWT 40 ms

Marker 1 [T1 ]

815.

15

-49 dBm

065384615 MHz

A adud

=-20 e
SWPuJJiggmgchdfégﬁb

i

S w‘\,V

—-40

=-50

Center 814.7 MHz

28.APR.2015 11:04:57

400 kHz/

Span 4 MHz

30 Offset 17 |dB OBW |1.089743590 MHz
Temp (1 [T1 ogwW]

L20 9.87 dem| M
1 .
= 814 .155128205 MHz[[SCL

}ﬂ\rwl‘w\«/\m% Temp [2 [T1 OBW]
10 2 _ "y
VL
/ i 815.244871795 MHz
- / \
—-10

EXT

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 1.4 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

®

o

Date:

“RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 15.88 dBm
Ref 36.4 dBm Att 25 dB SWT 115 ms 819.084935897 MHz
Offget 17 |dB oBW247.564103564 kHz"
L30 Temp {1 [T1 OBW]
-1.87 dem|IEM
818.975961538 MHz | SG
20 - Tompl2 Fr1 ogug
M -3-00 dBm| -
N\MW‘N»\ 819.203524641 MHz| "
10 uj l
Lo ﬁ] =
il |
VU MY
EXT
swe| 200 g ) A, ,
—-20 i vy DB
ol Vot
—-40
—-50
—-60

Center 819.0641026 MHz

11.MAY.2015 15:21:42

100 kHz/
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LTE FDD 26, 819 MHz, All Resource Blocks, 1.4 MHz Bandwidth, OPSK, Occupied Bandwidth

Results
@ “RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz 15.35 dBm
Ref 30 dBm Att 20 dB SWT 40 ms 818.589743590 MHz
30 Offfet 17[dB OBW [1.089743590 MHz
Temp |1 [T1 ofw]
20 9.03 dem| M
L 818.455128205 MHz [ SGL
1 PK] L A A AN g Temp (2 [T1 OBW
2 P C W]
| lfg il dss us
LVL
[ \ 819.544871795 MHz
; / \\
~-10 / H
—-20 ’l”,, EXT
swp| 200 olfwmé}ﬁ‘* \ .
--30 Wwiiii A\Ni&\-b-é%&\;ﬁi
UMM" \‘“\»«w\l
~-50
~-60
-70
Center 819 MHz 400 kHz/ Span 4 MHz

Date: 11.MAY.2015

15:12:03

LTE FDD 26, 823.3 MHz, 1 Resource Block - Middle, 1.4 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 16.32 dBm
Ref 36.7 dBm Att 25 dB SWT 115 ms 823.426602564 MHz
Offget 17 |dB oBw244.358974359 kHz
=30 Temp |1 [T1 OBW]
-3.20 dem|IEM
843.277564103 MHz[[ SCL
1 KN - Tompl2 FT1 ogwy
-3-37 dem|
M«J\/\Jf\,‘)\ 843.501923077 MHz|
10 \
Lo it a"\]
~-10 ﬂv/\]\m WAA
u \Mﬂm EXT
Lo SWP| 200 200 Al\ s

T

o

=-50

—-60

Center 823.4025641 MHz

Date: 11.MAY.2015

15:27:23
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LTE FDD 26, 823.3 MHz, All Resource Blocks, 1.4 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

Ref 30 dBm

“RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz 15.26 dBm
Att 20 dB SWT 40 ms 822.883333333 MHz

L

LVL

30 Offfet 17|dB OBW |1.089743590 MHz
Temp |1 [T1 Ogw]
L20 9.35 dBm
842.75512¢205 MHz | SG
1 PK] LM A A Temp |2 [T1 OBW]
2
o lﬁ'l I I
[ i 843.844871795 MHz
- / \
-10 H
~-20
SWPWWZOO M\,J\)\/\LM
;j:pVWF M”ANMHM\V¢JJVP
—-40
~-50
—-60
-70

Center 823.3 MHz

Date: 11.MAY.2015 15:28:46

400 kHz/ Span 4 MHz
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LTE FDD 26, 1.4 MHz Bandwidth, 16-QAM, Occupied Bandwidth Results
Occupied Bandwidth (kHz)
814.7 MHz 819.0 MHz 823.3 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All

] Resource ) Resource ) Resource

Mid Blocks Mid Blocks Mid Blocks

229.2 1089.7 229.2 1089.7 229.2 1089.7

LTE FDD 26, 814.7 MHz, 1 Resource Block - Middle, 1.4 MHz Bandwidth, 16-OAM, Occupied
Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 14.20 dBm
Ref 35.5 dBm Att 25 dB SWT 115 ms 814.826602564 MHz
offset 17 |dB 0BW239 . 166664667 kHz"
=30 Femp1+—FFE }
-3.19 dem|iEM
814.675961538 MHz || SCL
1 Py Temp [T ogwT
; -1.72 dem|
Mﬂtm‘"\ 814.905124205 MHz
10

I i T,
—-10 Al W

TR W
00 ﬁM /WWM.‘

i)

=

Center 814.7961538 MHz 100 kHz/ Span 1 MHz

Date: 28.APR.2015 11:19:42
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LTE FDD 26, 814.7 MHz, All Resource Blocks, 1.4 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results
@ “RBW 20 kHz Marker 1 [T1 ]
“VBW 50 kHz 14.66 dBm
Ref 30 dBm Att 20 dB SWT 40 ms 814.905128205 MHz
30 Offfet 17[dB OBW [1.089743590 MHz
Temp |1 [T1 ofw]
20 1.68 dem| M
1 814.155128205 MHz[SCL
1 PK] WMJ\I‘\ Temp |2 [T1 OBW]
| A LU ™M
LVL
I i 815.244871795 MHz
; / \
~-10 x \
~-20 EXT

wmﬂ”

'

=-50

Center

814.7 MHz

Date: 28.APR.2015 11:07:48

400 kHz/

Span 4 MHz

819 MHz, 1 Resource Block - Middle, 1.4 MHz Bandwidth, 16-OAM, Occupied Bandwidth

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 14.44 dBm
Ref 36.7 dBm Att 25 dB SWT 115 ms 819.126602564 MHz
Offget 17 |dB 0BW249.16666¢667 kHz
30 Temp [1 [T1 OBW]
-2.81 dem|IEM
818.975961538 MHz | SG
1 KN Tompl2 FT1 oguwy
1 -2.00 demf -
W\/W 819.205128205 MHz|
10 Yol
Lo e \ T2
L 10 AN Ay
ur ¥
M ‘JW\A{\ -
swp| 200 00
L a0t M,
I “u VU\‘\M
—-40
—-50
—-60
Center 819.0897436 MHz 100 kHz/ Span 1 MHz

Date: 11.MAY.2015 15:23:16
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LTE FDD 26, 819 MHz, All Resource Blocks, 1.4 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

®

“RBW 20 kHz

Marker 1 [T1 ]

“VBW 50 kHz 14.71 dBm
Ref 30 dBm Att 20 dB SWT 40 ms 818.538461538 MHz
30 Offfet 17|dB OBW |1.089743590 MHz
Temp |1 [T1 Ogw]
L20 .80 dBm| M
1 818.45512¢205 MHz | SGL
4 Y 2 [T1 oBw]
M S Temp C V
o l"& MMAAIA T2 e e
LVL
} W 819.544871795 MHz
- / \
-10 / \
=20 EXT
swp| 200 OWM \b\ N
L_s0 M A
WA “*Mhhnw\
L A u‘\«}\«/{»\
[
~-50
—-60
-70

Center 819 MHz

Date: 11.MAY.2015 15:14:11

400 kHz/

Span 4 MHz

LTE FDD 26, 823.3 MHz, 1 Resource Block - Middle, 1.4 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 14.73 dBm
Ref 36 dBm Att 25 dB SWT 115 ms 823.320833333 MHz
Offget 17 |dB oBW2749.16666¢667 kHz"
Lso Templi pri ogug
-4_07 dem|IEM
843.279166667 MHz | SCL
1 PRl e
-q-99 dem|
AWL’\’M\ 843.508333333 MHz|
10 / \
12
o Mﬁ“ ﬁ‘\
L 10 i
V “UV
EXT
swp| 200 200 f\ﬂ A

““UW\IW\‘\
fla,
Vv

Center 823.4153846 MHz

Date: 11.MAY.2015 15:26:00
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LTE FDD 26, 823.3 MHz, All Resource Blocks, 1.4 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

Ref 30 dBm

“RBW 20 kHz
*VBW 50 kHz
Attt 20 dB SWT 40 ms

Marke

82

r 1 [T1]
14.88 dBm
2.838461538 MHz

L

LVL

30 Offget 17 |dB OBW [1.089743590 MHz
Temp |1 [T1 OBW]
L20 9.20 dBm
1 842.755128205 MHz[[SC
1 PK] Mo Temp |2 [T1 OBW]
N IJK MM gHaA T2 o o
[ S 843.844871795 MHz
- / \
~-10

o A,

20 y\/\/ v
swp ﬁN 200
L_30 A

i

-70

Center 823.3 MHz

Date: 11.MAY.2015 15:30:26

400 kHz/

Document 75929719 Report 22 Issue 3
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LTE FDD 26, 3.0 MHz Bandwidth, QPSK, Occupied Bandwidth Results
Occupied Bandwidth (kHz)
815.5 MHz 819.0 MHz 822.5 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All

] Resource ) Resource ) Resource

Mid Blocks Mid Blocks Mid Blocks

245.2 2692.3 248.4 2692.3 246.8 2692.3

LTE FDD 26, 815.5 MHz, 1 Resource Block - Middle, 3.0 MHz Bandwidth, QPSK, Occupied
Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 16.11 dBm
Ref 36.2 dBm Att 25 dB SWT 115 ms 815.687500000 MHz
Offget 17 |dB oBW245.192307692 kHz"
30 Temp 11 FT1 ORW]
-2.51 dem|iEM
815.560897436 MHz| SCG
1 PKEIEPYN Fempa—fFa 3
antl b -4.27 dem|
H\(\\W""J“"\ 815.806089744 MHz| "

= e UVV\I'\M\ 3DB
=-30
—=-40
=-50
=-60
Center 815.6923077 MHz 100 kHz/ Span 1 MHz
Date: 28.APR.2015 10:18:17
Document 75929719 Report 22 Issue 3 Page 17 of 109

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

LTE FDD 26, 815.5 MHz, All Resource Blocks, 3.0 MHz Bandwidth, OPSK, Occupied
Bandwidth Results

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 14.53 dBm
Ref 30 dBm Att 20 dB SWT 30 ms 816.298076923 MHz
30 Offfet 17[dB OBW |2.692307692 MHz
Temp |1 [T1 ofw]
20 .13 dem| M
1 814.15384¢154 MHz[ SCL
1 PK] T2remp [2 [T1 ofw]
| AN A ANy At S
LVL
\ 816.846153846 MHz

. / \
~-20 W/ \M“‘MWAMM[\"" o
Lgac.ﬁ»a 200, 200 3DB

—-40

=-50

Center 815.5 MHz 600 kHz/ Span 6 MHz

Date: 28.APR.2015 10:02:45

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 3.0 MHz Bandwidth, QPSK, Occupied
Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 16.06 dBm
Ref 36.6 dBm Att 25 dB SWT 115 ms 819.187500000 MHz
Offget 17 |dB oBW248.397434897 kHz
30 Temp [1 [T1 OBW]
-4_.17 dem|IEM
819.059294872 MHz [ SCL
1 KN - Tompl2 FT1 oguwy
M -2.91 dBm

LvL
WM\ 819.307692308 MHz

N (|

JRRA \ VAVV\A}U 3|

—-60

Center 819.2019231 MHz 100 kHz/ Span 1 MHz

Date: 11.MAY.2015 16:01:20

Document 75929719 Report 22 Issue 3 Page 18 of 109

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service

LTE FDD 26, 819 MHz, All Resource Blocks, 3.0 MHz Bandwidth, OPSK, Occupied Bandwidth

Results
@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 14.62 dBm
Ref 30 dBm Att 20 dB SWT 30 ms 819.798076923 MHz
30 Offget 17|dB OBW [2.692307692 MHz
Temp [1 [T1 OBwW]
20 9.14 dem| M
1 817.65384¢154 MHz [ SCL
4 Y ) Tzremp 2 [T1 ogw]
|1 Tt A A Ay ] WM S
[ \ 840.346153846 MHz| "

. / \
L \

Mm‘éﬂ/é)qlﬂof 200 WW"" g/ .

—-40

=-50

Center 819 MHz 600 kHz/ Span 6 MHz

Date: 11.MAY.2015 15:59:22

LTE FDD 26, 822.5 MHz, 1 Resource Block - Middle, 3.0 MHz Bandwidth, QPSK, Occupied
Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 15.70 dBm
Ref 36.7 dBm Att 25 dB SWT 115 ms 822.685897436 MHz
Offget 17 |dB 0BW246.794871795 kHz
30 Temp [1 [T1 OBW]
-3.12 dem|IEM
842.551282051 MHz || SCL
1 PRI . Tompl2 [T1 ogug
-1.73 dBm

LvL
[\AJ\'—\N\ 842.798076923 MHz
~10

Lo T1F] A T2
Lo AVJ\M %\f\n“ﬂ.

Center 822.6730769 MHz 100 kHz/ Span 1 MHz

Date: 11.MAY.2015 15:38:40
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LTE FDD 26, 822.5 MHz, All Resource Blocks, 3.0 MHz Bandwidth, QPSK, Occupied
Bandwidth Results

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 15.44 dBm
Ref 30 dBm Att 20 dB SWT 30 ms 822.836538462 MHz
30 Offget 17 (dB OBW [2.692307692 MHz
Temp |1 [T1 OBwW]
20 .98 dBm

v 841.15384¢154 MHz | SGL

T2T 2 OBW.
WWM&WW emelE L oM

\ 843.846153846 MHz

SWP 200 of 200

LVL

-70

Center 822.5 MHz 600 kHz/ Span 6 MHz

Date: 11.MAY.2015 15:36:33
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LTE FDD 26, 3.0 MHz Bandwidth, 16-QAM, Occupied Bandwidth Results
Occupied Bandwidth (kHz)
815.5 MHz 819.0 MHz 822.5 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All

] Resource ) Resource ) Resource

Mid Blocks Mid Blocks Mid Blocks

259.6 2692.3 259.6 2692.3 266.0 2701.9

LTE FDD 26, 815.5 MHz, 1 Resource Block - Middle, 16-OAM, 3.0 MHz Bandwidth, 16-QAM,
Occupied Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 15.26 dBm
Ref 35.7 dBm Att 25 dB SWT 115 ms 815.732371795 MHz
Offget 17 |dB oBw2d9.615384615 kHz"
L30 FomplaFFioRwg
-4_56 dem|EM
815.551282051 MHz || SCL
B —20 Temp: TTT OgwT
1 s
.,-MU\M -2.53 dem|
815.810897436 MHz|
Lio /[\j\ﬂw
=1 r l T
_10 1, nﬂ Mn I
o 'Y
L oo SUB M\MBJ\Q 200 My 1
mj\vvv v L VWWW 30B
—-30
—-40
—-50
—-60
Center 815.6730769 MHz 100 kHz/ Span 1 MHz

Date: 28.APR.2015 10:20:01
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Product Service

LTE FDD 26, 815.5 MHz, All Resource Blocks, 16-OAM, 3.0 MHz Bandwidth, 16-QAM,
Occupied Bandwidth Results

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.53 dBm
Ref 30 dBm Att 20 dB SWT 30 ms 815.971153846 MHz
30 Offget 17 |dB OBW |2.692307692 MHz
Temp |1 [T1 OBW]
20 9.59 dem| M
1 814.15384¢154 MHz || SCL
1 PK] Y Temp |2 [T1 OBW]
T1 /
Lo hencandle st n sosns AN s T2 —so-ds
LVL
16.846153846 MHz

i [ L
/ \

=20 / an [N EXT

SwWP 200 o]\,‘y/ 200 308
Lt g

Bl

—-40

=-50

Center 815.5 MHz 600 kHz/ Span 6 MHz

Date: 28.APR.2015 10:06:50

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 16-OAM, 3.0 MHz Bandwidth, 16-QAM,
Occupied Bandwidth Results

“RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 15.59 dBm
Ref 35.3 dBm Att 25 dB SWT 115 ms 819.232371795 MHz
Offget 17 |dB OBW2H9.615384615 kHZ"
=30 Femp+—FF+ i |
-4.44 dBm
819.051282051 MHz || SGL

Temp [2 LTI OfwW]

T
M -.66 dBm|
/WU\JW\ 819.310897436 MHz|

—10 /
Lo 4

T

~-10 ey “VUU
o J\I\MW WMMMU“' o w

=
iy

,
£
=
)
=]
=
——
=
-

—-40

Center 819.2019231 MHz 100 kHz/ Span 1 MHz

Date: 11.MAY.2015 16:02:42
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Product Service

LTE FDD 26, 819 MHz, All Resource Blocks, 16-OAM, 3.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

®

Ref 30 dBm

ALt

“RBW 30 kHz

*VBW 100 kHz

20 dB SWT 30 ms

Marker 1 [T1 ]

12.88

819.355769231

30 Offget 17 |(dB

OBW [2.692307692
Temp [1 [T1 OBwW]

20 42
1 817.65384¢154 MHz
1 PK] y Temp (2 [T1 OBW]
TL !
10 Lugad st o don A Al sbotion Apdns 2 \5
4

"ul'
K s

0.346153846

I :

\

/

\

LWM:‘UN'-

—-40

=-50

Center 819 MHz

Date: 11.MAY.2015 15:57:56

600 kHz/

Span 6

MHz

EXT

LTE FDD 26, 822.5 MHz, 1 Resource Block - Middle, 16-OAM, 3.0 MHz Bandwidth, 16-QAM,

Occupied Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 15.04 dBm
Ref 36.3 dBm Attt 25 dB SWT 115 ms 822.764423077 MHz
Offset 17 |dB OBW266 .025641026 kHZ,I
30 Temp |1 [T1 opw]
-5%.31 dBm
842.544871795 MHz|*
1 PKEgl Fompt2 Fra oduy
[vaxn] L -3.77 dBm
1r/b¢hq 842.810891436 MHz
~10 / \
Lo F%Ju
L_10 AL 2

S m,:\éﬂéﬂw\‘l\g

{7

VWA
N\I\N\‘\N\N\/\/\‘/\ )\

—-40

LVL

—-60

Center 822.6826923 MHz

Date: 11.MAY.2015 15:40:04

100 kHz/
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Product Service

LTE FDD 26, 822.5 MHz, All Resource Blocks, 16-OAM, 3.0 MHz Bandwidth, 16-QAM,
Occupied Bandwidth Results

@ “RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 13.23 dBm
Ref 30 dBm Att 20 dB SWT 30 ms 822.173076923 MHz
30 Offget 17|dB OBW |2.701923077 MHz
Temp |1 [T1 Ogw]
20 .19 dBm
1 841.15384¢154 MHz | SGL
1 PK Temp |2 [T1 OBW]
Lio AR Y. T AN T2 40

LVL
843.855769231 MHz

~-10 / “
- T EXT

RV = i e
SWP 200 off 200 W\W\'J\' )

==30

—-40

=-50

-70

Center 822.5 MHz 600 kHz/ Span 6 MHz

Date: 11.MAY.2015 15:34:28
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Product Service
LTE FDD 26, 5.0 MHz Bandwidth, QPSK, Occupied Bandwidth Results
Occupied Bandwidth (kHz)
816.5 MHz 819.0 MHz 821.5 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All

] Resource ) Resource ) Resource

Mid Blocks Mid Blocks Mid Blocks

261.2 4474.4 238.8 4474.4 267.6 4474.4

LTE FDD 26, 816.5 MHz, 1 Resource Block - Middle, 5.0 MHz Bandwidth, QPSK, Occupied
Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 KHz 15.41 dBm
Ref 34.8 dBm Att 25 dB SWT 115 ms 816.628205128 MHz
offset 17 |dB oBw2d1.217944718 kHz"
30 Temp [T [ TT OBWT
-4_03 dem|iEM
816.548076¢923 MHz || SCL
1 PRI T Temp [2 LT1 OBW]
W -1.93 dBm|
Lo /"L J\M 816.809294872 MHz|
r\( \l -

[ W\J ) "\f\/w EXT
”%N\\,,.\f M f 2 W\’VV\A)VV\AW] A“‘AUAV.U‘ o -

—-40

=-50

—-60

Center 816.7179487 MHz 100 kHz/ Span 1 MHz

Date: 27.APR.2015 16:30:53
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Product Service

LTE FDD 26, 816.5 MHz, All Resource Blocks, 5.0 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

@ “RBW 50 kHz Marker 1 [T1 ]
“VBW 200 kHz 13.10 dBm
Ref 30 dBm Att 20 dB SWT 5 ms 818.358974359 MHz
30 Offset 17 |dB OBW |4.474354974 MHz
Temp |1 [T1 OBW]
20 .82 dem| M
1 814.26923¢769 MHz|SCL
1 PK Tempd2 [T1 OBW]
Lo TA Ay A ets i Ao A ERD b
LVL
i18,74358; 744 MHz !
=0
=-10

v \M

—-40

=-50

Center 816.5 MHz

Date: 27.APR.2015 16:17:19

800 kHz/

Span 8 MHz

EXT

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 5.0 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 16.73 dBm
Ref 36.9 dBm Att 25 dB SWT 115 ms 819.235576923 MHz
Offget 17 |dB oBw238.78205{282 kHz
30 Temp [1 [T1 OBW]
-2_.02 dem|[IEM
819.06250Q000 MHz || SG
1 _PKEEPYS + Temp |2 [T1 OBW]
e o ()
819.301282051 MHz|
10 ( \
=0 /\/\ﬁu m
—-10 A“A,,A, Av‘
EXT
ah of ' 200 WM"\/\JN\M“. 308
e o
—-30
—-40
—-50
—-60

Center 819.1794872 MHz

Date: 11.MAY.2015 16:06:08

100 kHz/
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Product Service

LTE FDD 26, 819 MHz, All Resource Blocks, 5.0 MHz Bandwidth, OPSK, Occupied Bandwidth

Results

®

“RBW 50 kHz

Marker 1 [T1 ]

“VBW 200 kHz 13.85 dBm
Ref 30 dBm Att 20 dB SWT 5 ms 818.858974359 MHz
30 Offget 17|dB OBW [4.474354974 MHz
Temp [1 [T1 OBwW]
20 9.22 dem| M
1 816.76923(¢769 MHz | SCL
1 PK A Tempd2 [T1 OBW]
> v
Lio T Pt I A A bt it n A ] N
LVL
/ §21,24358;744 MHz |
o
—-10
=20 EXT
;WPy\WQAd/of 200
Lt
0 Uy
—-40
—-50
—-60
-70
Center 819 MHz 800 kHz/ Span 8 MHz

Date: 11.MAY.2015 16:07:13

LTE FDD 26, 821.5 MHz, 1 Resource Block - Middle, 5.0 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 17.34 dBm
Ref 36.1 dBm Att 25 dB SWT 115 ms 821.733974359 MHz
Offget 17 |dB oBwW2d7.62820%128 kHz"
—30 Temp 11 FT1 ORW]
-9_49 denm| M
841.543269231 MHz || SCL
1 PKIIEPYN 1 Fempa—fFa I
Mwwrdﬂhﬁ 841.810897436 MHz
10 \
L I .
G N\fw “ u %\N\
—-10 l\lﬂ ,A\, \A
W EXT
A dr 200 A TR I
bl o 308

—-60

Center 821.6923077 MHz

Date: 11.MAY.2015 16:13:27
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Product Service

LTE FDD 26, 821.5 MHz, All Resource Blocks, 5.0 MHz Bandwidth, QPSK, Occupied
Bandwidth Results

@ “RBW 50 kHz Marker 1 [T1 ]
“VBW 200 kHz 13.38 dBm
Ref 30 dBm Att 20 dB SWT 5 ms 823.217948718 MHz
30 Offget 17 |dB OBW [4.47435§974 MHz
Temp (1 [T1 OgwW]
Loo 10.08 dBm
1 819.26923(¢769 MHz | SCL
1 PK W
T, Temp2 [T1 OBW]
10 VIE‘WJ«WMWMMM . .

- LVL
/ %23,74358; 744 MHz

L_20 EXT
swj M\Af./nf 200 \\/\"‘v‘ .
3DB

V20 spasal

-70

Center 821.5 MHz 800 kHz/ Span 8 MHz
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Product Service
LTE FDD 26, 5.0 MHz Bandwidth, 16-QAM, Occupied Bandwidth Results
Occupied Bandwidth (kHz)
816.5 MHz 819.0 MHz 821.5 MHz
1 Resource Block All 1 Resource Block All 1 Resource Block All

] Resource ) Resource ) Resource

Mid Blocks Mid Blocks Mid Blocks

248.4 4474.4 266.0 4474.4 286.9 4474.4

LTE FDD 26, 816.5 MHz, 1 Resource Block - Middle, 5.0 MHz Bandwidth, 16-OAM, Occupied
Bandwidth Results

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz 15.00 dBm
Ref 36.5 dBm Att 25 dB SWT 115 ms 816.687500000 MHz
offset 17 |dB 0BW248 397439897 kHz,I
30 Temp {1 [T1 OBW]
-g3_40 dem|EM
816.559294872 MHz[[ SCL
1 PKEET Tompl2 Fra oduwy
B -4.57 dBm|
816.807692308 MHz|
|10 {MW“”VM\
A
[ e} I\I\%PJ Ub\%\z
" o
ol M\/\M/M -
ﬁﬁmﬂﬂ\ﬂm off 200 \MA{(“/\AU ‘L'VVUUV‘ 3DB
~-30
—-40
~-50
~-60
Center 816.7179487 MHz 100 kHz/ Span 1 MHz
Date: 27.APR.2015 16:33:18
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Product Service

LTE FDD 26, 816.5 MHz, All Resource Blocks, 5.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

@ “RBW 50 kHz
*VBW 200 kHz

Marker 1 [T1 ]

12.39 dBm
Ref 30 dBm Att 20 dB SWT 5 ms 818.525641026 MHz
30 Offget 17 |dB OBW [4.474354974 MHz
Temp |1 [T1 OBW]
20 1.86 dBm
814.26923¢769 MHz
1
1 PK Temp |2 [T1 OBW]
10 Tt At ot A s Ay A TERVELVS T2 _33 a8
18.743589744 MHz
o
~-10

V™

—-40

=-50

Center 816.5 MHz 800 kHz/

Date: 27.APR.2015 16:19:52

Span 8 MHz

EXT

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 5.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

® “RBW 3 kHz
*VBW 10 kHz

Marker 1 [T1 ]
15.59

dBm

Ref 36.5 dBm Att 25 dB SWT 115 ms 819.261217949 MHz
Offget 17 |dB oBw2d6.025641026 kHz"
L30 Temp {1 [T1 OBW]
-4_66 dem|[IEM
819.046474359 MHz|[SG
1 PKEgl - Fompl2 Fra oduy
-4-83 dBm|
819.312509000 MHz|
oy
L n[ \A
o EYL B
L 10 mf\ A
D!\f\NV UWVV\I\I\I\/\} EXT
Mﬂﬁ!’tﬁ of 200 VV\N\U(\VI\“ I\UI\UAUUW 308
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—-40
—-50
—-60
Center 819.2179487 MHz 100 kHz/ Span 1 MHz
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Product Service

LTE FDD 26, 819 MHz, All Resource Blocks, 5.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

®

“RBW 50 kHz

Marker 1 [T1 ]

“VBW 200 kHz 12.55 dBm
Ref 30 dBm Att 20 dB SWT 5 ms 821.205128205 MHz
30 Offget 17|dB OBW [4.474354974 MHz
Temp [1 [T1 OBwW]
20 9.19 dem| M
B816.76923¢769 MHz | SCL
1 PK Tenypd2 [T1 OBW]
> v
10 T}n. ada a N - % JE 4 65 ap.
LVL
[ T21,24358;744 MHz |
o
—-10

==-20
SWP ’“'\if'wj)of 200

L]

—-40

=-50

Center 819 MHz

Date: 11.MAY.2015

16:08:24

800 kHz/

Span 8 MHz

EXT

LTE FDD 26, 821.5 MHz, 1 Resource Block - Middle, 5.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

®

Ref 36.6 dBm

Attt

“RBW 3 kHz
“VBW 10 kHz
25 dB SWT 115 ms

Marker 1 [T1 ]

82

1.

15.41 dBm
674679487 MHz

Offget 17 |dB oBW2g6.858974359 kHz
=30 Temp |1 [T1 OBW]
-4_15 dem|IEM
841.536854974 MHz | SCG
1 PKiPH - Tompl2 FT1 oguwy
v -§.76 dem|
mﬁW%JVkﬂ‘JbVAA 841.823711949 MHz
10 ( \
Lo _— % #
v hquz
L_10 Il ﬁ“ﬁn
\' v
u\ﬁ*ﬂﬁ\h}wq\ﬂw EXT
MWV e 200 "N o
AAAAN]
—-30
—-40
—-50
—-60

Center 821.7179487 MHz

Date: 11.MAY.2015

16:14:45

100 kHz/
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Product Service

LTE FDD 26, 821.5 MHz, All Resource Blocks, 5.0 MHz Bandwidth, 16-OAM, Occupied
Bandwidth Results

@ “RBW 50 kHz Marker 1 [T1 ]
“VBW 200 kHz 12.79 dBm
Ref 30 dBm Att 20 dB SWT 5 ms 820.064102564 MHz
30 Offget 17|dB OBW [4.474354974 MHz
Temp [1 [T1 OBwW]
20 1Q0.20 dBm
1 819.26923(¢769 MHz | SCL
1 PK T1 1 Temp |2 [T1 OBW]
10 A A [ | et AN b T2 25 B
LvL
[ 43.743589744 MHz
o
—-10
L_20 EXT
Swi Vh$ﬁ90)nf 200 \Wﬂhuw .
5 “‘ALWA&
—-40
—-50
—-60
-70
Center 821.5 MHz 800 kHz/ Span 8 MHz

Date: 11.MAY.2015 16:10:08
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Product Service

LTE FDD 26, 10.0 MHz Bandwidth, QPSK, Occupied Bandwidth Results

Occupied Bandwidth (kHz)
819.0 MHz
1 Resource Block
All Resource Blocks
Mid
258.0 8942.3

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, OPSK, Occupied
Bandwidth Results

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 KHz 16.21 dBm
Ref 36.5 dBm ALt 25 dB SWT 115 ms 819.126602564 MHz
Offset 17 |dB 0oBW248.012820513 kHZ"

30 Temp |1 [T1 Ofw]

-4.24 dBm
818.963141026 MHz | SCL

1 PRIl - Femp2—fFa 3

-2.81 dBm vt
/\r'*\l'\l/\,u‘ 819.221153846 MHz|
—10

g MMNMf 200 %W'VWMW Al 06

Center 819.0961538 MHz 100 kHz/ Span 1 MHz

Date: 27.APR.2015 15:13:01
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Product Service

LTE FDD 26, 819 MHz, All Resource Blocks, 10.0 MHz Bandwidth, QPSK, Occupied Bandwidth

Results

“RBW 100 kHz

Marker 1 [T1 ]

“VBW 1 MHz 13.69 dBm
Ref 30 dBm Att 20 dB SWT 10 ms 819.841346154 MHz
30 Offget 17 |dB OBW [8.942307692 MHz
Temp |1 [T1 OBW]
20 9.10 dBm
1 814.528846154 MHz [ SC
1 _PK] Tempf2 [T1 OBW]
1o (A o WWWWMMMW ad oc ao
843.471153846 MHz
o
10 /f/ \lh
—-20 ﬁ/“’ﬂr
Mﬁﬁﬁ 200 of 200 MW “oB
~-30
—-40
~-50
~-60
-70
Center 819 MHz 1.5 MHz/ Span 15 MHz
Date: 27.APR.2015 15:08:19
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Product Service

LTE FDD 26, 10.0 MHz Bandwidth, 16-QAM, Occupied Bandwidth Results

Occupied Bandwidth (kHz)

819.0 MHz

1 Resource Block

Mid

All Resource Blocks

278.8

8966.3

LTE FDD 26, 819 MHz, 1 Resource Block - Middle, 10.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

Ref 36.6 dBm

AL 25 dB

“RBW 3 kHz
“VBW 10 kHz
SWT 115 ms

Marker 1 [T1 ]
15.26 dBm
819.115384615 MHz

Ooffget 17 |dB OBW278.846153846 kHz
30 Temp [1 [T1 oBw]
-4.92 dBm
818.95673(Q769 MHz| S
1 PKEEsvy Temp |2 FT1 ogug
ant : -4.27 dBm
/me,puMJRV«JL 819.235576¢923 MHz
10
Lo ./ L
r\f‘r\%] ’ W/\
i M
nB.A AU of 200 \’\I\{U\'\Mm'\f\nu/m‘, 3
—-30
—-40
—-50
—-60

Center 819.0721154 MHz
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Product Service

LTE FDD 26, 819 MHz, All Resource Blocks, 10.0 MHz Bandwidth, 16-OAM, Occupied

Bandwidth Results

Ref 30 dBm

“RBW 100 kHz Marker 1 [T1 ]
“VBW 1 MHz 13.07 dBm
Att 20 dB SWT 10 ms 820.274038462 MHz

30 Offsget 17 |(dB

OBW |8.96634

Temp [1 [T1 OBwW]

154 MHz

~20 .90 dem| M
1 814.52884¢154 MHz || SGL
= Temp [T1 ogw]
10 S At bt .LA.MMM TN, TS ..'22 on o

843.495197

L
308 MHz

l

\

-70

Center 819 MHz

Date: 27.APR.2015 15:05:49

1.5 MHz/ Span
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Product Service

LTE FDD 26, 15.0 MHz Bandwidth, QPSK, Occupied Bandwidth Results

Occupied Bandwidth (kHz)

821.5 MHz

1 Resource Block

Mid

All Resource Blocks

262.8

13461.5

LTE FDD 26, 821.5 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

@ “RBW 3 KHz
*“VBW 10 kHz

Ref 35.6 dBm AL 25 dB SWT 115 ms

Marker 1 [T1

15.24 dBm
821.625000000 MHz

Offset 17 |dB

oBwW2€2.820512

820 kHZ"
3

+ 1 rT1 o
SFE 15

841.544871

+
-52 dBm

795 MHz[[S

Temp, TTT Of

841.80769%

.09 dBm

T

308 MHz

I

T
o
éaﬁs

-
n/\/\/\/‘ﬂJ
v

“%

MM 00 o 00

“WNVW\{WV

mhﬂhﬂ% 3

Center 821.6602564 MHz 100 kHz/

Date: 24.APR.2015 14:31:57
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Product Service

LTE FDD 26, 821.5 MHz, All Resource Blocks, 15.0 MHz Bandwidth, QPSK, Occupied

Bandwidth Results

Ref 30 dBm

“RBW 200 kHz Marker 1 [T1 ]
“VBW 1 MHz 15.80 dBm
Att 20 dB SWT 2.5 ms 827.349358974 MHz

30 Offsget 17 |(dB

OoBW 13.461534462 MHz
Temp [1 [T1 OBwW]
19.73 dBm

T

18

814.809294872 MHz|[SC

i LFSN I MNVNJ‘“\WWWW”JWQ 2 [T1 ogwl

1. L
\828,27083;333 MHz

k

Mol hanclod o4,

fﬂy}ﬂ 200 of 200
—-40
~-50
—-60
-70

Center 821.5 MHz

Date: 24.APR.2015 14:16:48

2.5 MHz/ Span 25 MHz
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Product Service

LTE FDD 26, 15.0 MHz Bandwidth, 16-QAM, Occupied Bandwidth Results

Occupied Bandwidth (kHz)
821.5 MHz
1 Resource Block
All Resource Blocks
Mid
286.9 13421.5

LTE FDD 26, 821.5 MHz, 1 Resource Block - Middle, 15.0 MHz Bandwidth, 16-OAM, Occupied
Bandwidth Results

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 KHz 15.01 dBm

Ref 35.5 dBm AL 25 dB SWT 115 ms 821.764423077 MHz

Ooffset 17 |dB oBW2g6 858974359 kHZ"
~30 Fermp{+—FF+ |
-¢.14 dBm
8341.53525¢410 MHz || SG
ElEs  —20 T Temp [TTOoBWT
-4.69 dBm

v
LVL
M’V\,‘ /\l\fm 841.822114385 MHz

—-10
M',\MNU \‘V\‘\ EXT
W;@“‘ﬁé” 00 df 200 WAMWWV‘M\AA -

==-50

—-60

Center 821.7003205 MHz 100 kHz/ Span 1 MHz
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LTE FDD 26, 821.5 MHz, All Resource Blocks, 15.0 MHz Bandwidth, 16-OAM, Occupied
Bandwidth Results

@ “RBW 200 kHz Marker 1 [T1 ]
“VBW 1 MHz 14.40 dBm
Ref 30 dBm Att 20 dB SWT 2.5 ms 828.150641026 MHz
30 Offget 17 |dB 0BW 13.421474359 MHz
Temp |1 [T1 OBW]
L20 9.88 dBm
1814.809294872 MHz| SCL
1 PK] The |2 ORBW
T1 MY A [ |
Lo FM AP A AP AU ] oAy e
LVL
x \828,23076; 231 MHz
- /1 \H
~-10
=20 Lw.lvnv.\,.;w bt EXT

;\ﬁﬁﬂ 200 of 200 3DB

-70

Center 821.5 MHz 2.5 MHz/ Span 25 MHz

Date: 24.APR.2015 14:21:20

FCC 47 CFER Part 2, Limit Clause

None Specified.
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2.2 FREQUENCY STABILITY
221 Specification Reference
FCC 47 CFR Part 90, Clause 90.213
FCC 47 CFR Part 2, Clause 2.1055
2.2.2 Equipment Under Test and Modification State
SHV32 S/N: IMEI 004401115406494 - Modification State 0
223 Date of Test
7 May 2015
2.2.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.2.5 Test Procedure
The test was performed in accordance with KDB 971168 D01 v02r02, Clause 9.
2.2.6 Environmental Conditions
Ambient Temperature 22.5°C
Relative Humidity 39.1%
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2.2.7 Test Results

LTE FDD 26, 819.0 MHz, 10 MHz Bandwidth, QPSK, Frequency Tolerance Under Temperature
Variations Results

Fundamental Frequency Error
Temperature Voltage
All Resource Blocks (ppm)
+20°C 3.7vDC 0.0331
-30°C 4.0V DC 0.0349
-20°C 4.0V DC 0.0318
-10°C 4.0V DC 0.0369
0°C 4.0vDC 0.0333
+10°C 4.0V DC 0.0351
+20°C 4.0vDC 0.0345
+30°C 4.0V DC 0.0408
+40 °C 4.0V DC 0.0343
+50 °C 4.0vDC 0.0334

LTE FDD 26, 819.0 MHz, 10 MHz Bandwidth, 16-QOAM, Frequency Tolerance Under
Temperature Variations Results

Fundamental Frequency Error
Temperature Voltage
All Resource Blocks (ppm)
+20 °C 3.7V DC 0.0339
-30°C 4.0V DC 0.0317
-20°C 4.0V DC 0.0325
-10°C 4.0vVDC 0.0385
0°C 4.0vVDC 0.0385
+10 °C 4.0V DC 0.0371
+20°C 4.0VDC 0.0314
+30°C 4.0vDC 0.0335
+40 °C 4.0vDC 0.0327
+50 °C 4.0V DC 0.0298

FCC 47 CER Part 90, Limit Clause 90.213

The frequency error shall not exceed 2.5 ppm
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2.3 MAXIMUM CONDUCTED OUTPUT POWER
23.1 Specification Reference
FCC 47 CFR Part 90, Clause 90.635
FCC 47 CFR Part 2, Clause 2.1046
2.3.2 Equipment Under Test and Modification State
SHV32 S/N: IMEI 004401115406494 - Modification State 0
2.3.3 Date of Test
29 April 2015
2.3.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
2.35 Test Procedure
Carrier power measurements were performed in accordance with KDB 971168 D01 v02r02,
Clause 5.2.3.
2.3.6 Environmental Conditions
Ambient Temperature 24.1°C
Relative Humidity 34.8%
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Test Results

4.0 V DC Supply

COMMERCIAL-IN-CONFIDENCE

Product Service

LTE FDD 26, 1.4 MHz Bandwidth, QPSK, Maximum Conducted Output Power Results

Carrier Power ERP (dBm)

COMMERCIAL-IN-CONFIDENCE

814.7 MHz 819.0 MHz 823.3 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
21.7 23.67 23.6 22.46 23.3 23.49 23.39 22.31 23.66 | 23.57 | 23.71 22.24
LTE FDD 26, 1.4 MHz Bandwidth, 16-OAM, Maximum Conducted Output Power Results
Carrier Power ERP (dBm)
814.7 MHz 819.0 MHz 823.3 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
20.9 23.06 22.9 21.55 22.64 22.8 22.6 22.06 22.58 | 22.77 | 22.69 21.31
LTE FDD 26, 3.0 MHz Bandwidth, QPSK, Maximum Conducted Output Power Results
Carrier Power ERP (dBm)
815.5 MHz 819.0 MHz 822.5 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
21.72 | 24.03 | 23.64 22.56 23.44 | 23.37 23.48 22.35 23.56 | 23.45 | 235 22.28
LTE FDD 26, 3.0 MHz Bandwidth, 16-QAM, Maximum Conducted Output Power Results
Carrier Power ERP (dBm)
815.5 MHz 819.0 MHz 822.5 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
21.07 | 22.92 | 22.95 21.46 22.66 22.73 22.76 21.29 22.74 | 22.59 | 22.73 21.31
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LTE FDD 26, 5.0 MHz Bandwidth, QPSK, Maximum Conducted Output Power Results

Carrier Power ERP (dBm)

816.5 MHz 819.0 MHz 821.5 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
21.65 | 23.43 | 23.53 22.53 2354 | 23.35 | 23.61 22.31 23.4 | 23.27 | 23.44 22.37
LTE FDD 26, 5.0 MHz Bandwidth, 16-QAM, Maximum Conducted Output Power Results
Carrier Power ERP (dBm)
816.5 MHz 819.0 MHz 821.5 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
21.12 22.9 22.81 215 22.79 22.78 | 22.75 21.33 22.84 | 22.83 | 22.8 21.47

LTE FDD 26, 10.0 MHz Bandwidth, OPSK, Maximum Conducted Output Power Results

Carrier Power ERP (dBm)

819.0 MHz

1 Resource Block

Low

Mid

High

All Resource Blocks

21.92

23.71

23.65

22.46

LTE FDD 26, 10.0 MHz Bandwidth, 16-OAM, Maximum Conducted Output Power Results

Carrier Power ERP (dBm)

819.0 MHz

1 Resource Block

Low

Mid

High

All Resource Blocks

20.87

22.86

22.67

21.52

LTE FDD 26, 15.0 MHz Bandwidth, OPSK, Maximum Conducted Output Power Results

Carrier Power ERP (dBm)

821.5 MHz

1 Resource Block

Low

Mid

High

All Resource Blocks

19.77

21.52

21.51

20.38
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LTE FDD 26, 15.0 MHz Bandwidth, 16-OAM, Maximum Conducted Output Power Results

Carrier Power ERP (dBm)

821.5 MHz

1 Resource Block

Low Mid

All Resource Blocks
High

21.92 23.67

23.66 22.53

ECC 47 CER Part 90, Limit Clause 90.635
Base Stations in the 851 to 869 MHz and 935 to 940 MHz Band which have a requirement for a 32 km (20 MI) service
area radius
Antenna Height (ATT) meters (feet) Effective Radiated Power (W)
> 1372 (4500) 65
> 1220 (4000) to 1372 (4500) 70
> 1067 (3500) to 1220 (4000) 75
> 915 (3000) to 1067 (3500) 100
> 763 (2500) to 915 (3000) 140
> 610 (2000) to 763 (2500) 200
> 458 (1500) to 610 (2000) 350
> 305 (1000) to 458 (1500) 600
Up to 305 (1000) 1000

The maximum output power of the transmitter for mobile stations is 100 W (20 dBW).
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2.4 MODULATION CHARACTERISTICS

24.1 Specification Reference

FCC 47 CFR Part 2, Clause 2.1047 (d)

2.4.2 Equipment Under Test

SHV32

2.4.3 Test Results

Product Service

LTE FDD 26, 10.0 MHz Bandwidth — QPSK, Transmitter Summary, Modulation Characteristics,

Plot

(“- LTE Measurement - V3.2.60 - TX Measurement g
Multi Evaluation l PRACH l SRS l Multi
FDD  Freq.: 710.0 MHz Ref Level: 41.20 dBm Bandwidth; 10.0 MHz  Cyclic Prefi: Normal Meas Subfr. 0 Evaluation
TX Measurement
NoRB: 50 OffsetRB: 0 Ml
Current Average Extreme StdDev Settings
Evh RMS [%] Ith 1.74 1.75 1.84 191 2.22 2.37 0.1 0.13
EvM Peak [%] Ihh 18.02  17.99 19.58  20.06 2310 3531 1.51 2.06
EvM DMRS [%] I'h 1.28 1.57 1.39 1.58 1.68 1.92 0.09 0.03 Trigger
MErr RMS [%] I'h 148 147 1.57 1.62 1.95 2.06 0.1 0.14
MErr Peak [%] Ith -17.59  -17.58 19.40 1997 23.10  -35.12 1.67 2.14
MErr DMRS [%] I/h 0.94 1.15 1.01 1.16 1.22 1.37 0.07 0.02
PhErr RMS [°] Ith 0.53 0.55 0.55 0.58 0.62 0.69 0.02 0.02
PhEr Peak [°] Ith 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 .
IQ Offset 4187 dBe 4175 dBe 3947 dBe 0.22 dBe bisplay
Freg Error 2.57 Hz 0.63 Hz 5.11 Hz 1.16 Hz
Tirning Errar 1159 Ts 1043 Ts 1323 Ts 105 Ts
OBwW 8.89 MHz 8.89 MHz 8.89 MHz 0.01 MHz
Current Average Min  Max StdDev
T Power [dBrm] 22.24 22.23 1199 24.27 0.00 . :
Peak Power [dBrm 27.64 27.50 5.57  30.64 0.08 ™ g::'r';?n";‘tger
Statistic Count Out of Tolerance Detected Modulation  Detected Channel Type View Filter Throughput
20720 0.00 % OPSK PUSCH 100.0 %
LTE
@ Ps: Connection Established Signaling
RRC State: Connected s
SR e e e N e O

Document 75929719 Report 22 Issue 3

COMMERCIAL-IN-CONFIDENCE

Page 47 of 109



COMMERCIAL-IN-CONFIDENCE

Product Service

LTE FDD 26, 10.0 MHz Bandwidth — QPSK, EVM, Modulation Characteristics Plot

& Current
& Average
< hiaimurm

Peak Power [dEm)]

Detected Allocation NoRB: 50 OffsetRB: 0

Current Average Extreme StdDev
Evi RMS [%] Ith 1.77 1.88 1.71 1.89 3.78 3.92 0.06 0.14
EvM Peak [%] I 19.84  22.76 17.29  25.16 25.38 4215 2.65 5.91
Evh DMRS [%] Ith 1.55 149 1.52 1.58 2.48 2.35 0.06 0.1
13 Offset 4047 dBc 40.54 dBc -38.60 dBc 0.12 dBc
Freq Errar -1.29 Hz £.10 Hz 4.38 Hz 1.12 Hz
Tirming Error 9.63 Ts 10.33 Ts 12.10 Ts 1.00 Ts

Current Average Min  Max StdDev
TH Pawer [dBm] 22.51 2252 2143 23.01 0.00

28.67 2847 2658 28.73 (R Signaling
= . —— . e Parameter

"PUSCH|

Connection Established
Connected

~ ARG State:

-1

oted MEAEL,
~ PUSCH
C 1000%

Display

0 1

Connection Established
~ RAC State:

Document 75929719 Report 22 Issue 3
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LTE FDD 26, 10.0 MHz Bandwidth — QPSK, 1 Resource Block Allocation, Modulation
Characteristics Plot

Srm: Off Slot 0 OffsetRB: - MNoRB: -
17 13 18 25 31 37 43 49 55 B1 BT T3 79 8BS 91 97 103 109 115 121 127 133
Resource Black f SR i K ; e i SC-FDMA Syrbal
45
40
35
a0
2
20
T8
104
5 g
Suhframw&
L8 & & 8 __§o B _§ _§ B _§ &8 § & N 8§ _§B _§} ]}
0 1 2 3 4 5 B i g 9

M FUCCH [l PUSCH  DMRS  PUCCH Region Signaling
e Parameter

RRC State:  Connected

@ PS: Connection Established

cell Connection
Setup ...

LTE FDD 26, 10.0 MHz Bandwidth — QPSK, 25 Resource Block Allocation, Modulation
Characteristics Plot

Subframe : off Slot 0 OffsetRB: --- NoRB: -- -
1 713 18 25 31 37T 43 49 55 61 67 73 79 85 91 67 103 109 115 121 127 133 o
: SRS e pima i : Settings
Resource Block SC-FDMA Symbaol
45 : :
Trigger

Display
Marker
1} ] 2 i 4 i} B T g 9

W PUCCH M PUSCH  DMRS  PUCCH Region

100.0 %
PS: Connection Established

RRC State:  Comnected
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LTE FDD 26, 10.0 MHz Bandwidth — QPSK, 50 Resource Block Allocation, Modulation

Characteristics Plot

la Subitame :

. Ps:

Off  Slot
19 225 3

W PUCCH [l PUSCH  DMRS

a7 43 48

Connection Established
RRC State:

Connected

Cell
Setup ...

| Connectio

0 OftsetRB:

Mo RB:
55 61

PUCCH Region

B7 73 79 85 M

47 103 109 115 121 127 133

Signaling
Parameter

TPC ...

Power ...

LTE FDD 26, 10.0 MHz Bandwidth - 16-OAM, Transmitter Summary, Modulation Characteristics

Plot

EvM RMS [%] Ith
EvM Peak [%)] Ith
EvM DMRS [%] Ith
MErr RMS [%] I'h
MErr Peak [%] Ifh
MErr DMRS [%] I'h
PhEr RMS [°] lh
PhErr Peak [°] Ith
PhErr DMRE [*] Ih
10 Offset

1Q Gain Imbalance
13 Quadrature Error
Freg Error

Timing Errar

OB

200720

@. Ps:

JEd|

RUN

Current Average Extreme Sldﬂevé e
1.83 2.0 1.82 2.05 192 222 0.02 0.06 . ééiﬁﬁlj{f’s.
2476 25.18 2285 28.05 2514 4215 1.71 2.58
1.48 1.81 143 1.81 165  2.04 0.05 0.06
141 1.54 140 1.57 148 169 0.01 0.04 Trigger
2466 2438 2239  25.90 2491 3534 1.96 141
0.98 1.26 0.95 1.27 110 140 0.03 0.03
0.81 1.00 0.82 0.97 0.88 1.06 0.02 0.03
453  24.08 6.89  19.06 -10.81  25.96 217 5.19
0.64 0.74 0.61 0.74 073 086 0.03 0.03
-39.06 dBc -39.17 dBc -38.60 dBc 0.16 dBc "
0.03 B 0.04 dB 0.05 dB 0.00 4B Eeuiar
0.21° 0.17 ° 0.25 ° 0.05 °
0.17 Hz 0.06 Hz 3.28 Hz 0.89 Hz
10.20 Ts 10.11 Ts 11.50 Ts 0.14 Ts
8.88 MHz 8.89 MHz 8.91 MHz 0.01 MHz
Current Average Min  Max StdDev
2147 21.46 2144 2150 0.01 9.!"73‘“3“"9\
LR (REIEED]
0.00 % 16-0AM PUSCH 100.0 %

Connection Established
RRC State:

Connected

| Statistic.
C

~ [Meast m:ement
ibfr
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LTE FDD 26, 10.0 MHz Bandwidth - 16-OAM, EVM, Modulation Characteristics Plot

& Current
& Average
< hiaimurm

Peak Power [dEm)]

2791

27.66

Detected Allocation NoRB: 50 OffsetRB: 0

j Current Average Extreme. StdDev
Evi RMS [%] Ith 1.87 2.04 1.85 1.98 1.92 2.23 0.03 0.07
EvM Peak [%] I 2112 22.67 2271 2475 25.38 4215 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 Errar £.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

28.61 0.16

Connection Established
RRC State:  Connected

Product Service

PO O

0

~ PUSCH
C 1000%

Connection Established
= RRC State:  Conmected
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LTE FDD 26, 10.0 MHz Bandwidth - 16-QAM, 1 Resource Block Allocation, Modulation
Characteristics Plot

Srm: Off Slot 0 OffsetRB: - MNoRB: -
17 13 18 25 31 37 43 49 55 B1 BT T3 79 8BS 91 97 103 109 115 121 127 133
Resource Black f SR i K ; e i SC-FDMA Syrbal
45
40
35
a0
2
20
T8
104
5 g
Suhframw&
L8 & & 8 __§o B _§ _§ B _§ &8 § & N 8§ _§B _§} ]}
0 1 2 3 4 5 B i g 9

M FUCCH [l PUSCH  DMRS  PUCCH Region Signaling
e Parameter

RRC State:  Connected

@ PS: Connection Established

cell Connection
Setup ...

LTE FDD 26, 10.0 MHz Bandwidth - 16-QAM, 25 Resource Block Allocation, Modulation
Characteristics Plot

Subframe : off Slot 0 OffsetRB: --- NoRB: -- -
1 713 18 25 31 37T 43 49 55 61 67 73 79 85 91 67 103 109 115 121 127 133 o
: SRS e pima i : Settings
Resource Block SC-FDMA Symbaol
45 : :
Trigger

Display
Marker
1} ] 2 i 4 i} B T g 9

W PUCCH M PUSCH  DMRS  PUCCH Region

100.0 %
PS: Connection Established

RRC State:  Comnected
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LTE FDD 26, 10.0 MHz Bandwidth - 16-QAM, 50 Resource Block Allocation, Modulation
Characteristics Plot

ff Slot 0 OffzetRB: --- MNoRB:
713 19 25 31 37 43 4% 55 B1 G773 79 85 91 47 103 109 115121 127 133

M FUCCH [l PUSCH  DMRS  PUCCH Region Signaling
| |Parameter

= 5 Connection Established
RRC State:  Connected

cell |connection

Setup ... |Setup ...

D‘L Error _ ..
||tnsertion ... e Power ...

FCC 47 CFER 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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25 SPURIOUS EMISSIONS AT ANTENNA TERMINALS
25.1 Specification Reference
FCC 47 CFR Part 90, Clause 90.691
FCC 47 CFR Part 2, Clause 2.1049
2.5.2 Equipment Under Test and Modification State
SHV32 S/N: IMEI 004401115406767 - Modification State 0
253 Date of Test
11 May 2015
2.5.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
255 Test Procedure
The test was performed in accordance with KDB 971168 D01 v02r02, clause 6.
2.5.6 Environmental Conditions
Ambient Temperature 20.4°C
Relative Humidity 30.5%
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