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1. General Information

1.1  Applicant

TRIMBLE EUROPE B.V.
European Regional Fulfilment Centre
Meerheide, 45

5521DZ Eersel

THE NETHERLANDS

1.2 Manufacturer

TRIMBLE EUROPE B.V.
European Regional Fulfilment Centre
Meerheide, 45

5521DZ Eersel

THE NETHERLANDS

1.3 Description of EUT

EUTTYpe oo, : Rugged Smart Phone

Brand Name...........cccccevvenenn . MobileMapper50_4G

Trade Name .........cccccevveeenne . Spectra Precision

Model Name..........c.ccocovee, . Spectra Precision

Hardware Version ................ : MM50.4G_V1.0

Software Version ................. : MM50.4G.16.22.39

Antennatype.................. . ABS Frame and FPC antenna

Antenna gain.................. .  WCDMA Band II: 1.03 dBi
WCDMA Band V: -2.56 dBi

Frequency Range................... WCDMA Band Il

Tx: 1852.4 - 1907.6MHz (at intervals of 200kHz);
Rx: 1932.4 - 1987.6MHz (at intervals of 200kHz)
WCDMA Band V

Tx: 826.4 - 846.6MHz (at intervals of 200kHz);
Rx: 871.4 - 891.6MHz (at intervals of 200kHz)

Modulation Type .................. . QPSK,
Battery ......ccccvvvevviiiiiien, . 3.8V
NOTE:

(1) The transmitter (Tx) frequency arrangement of the WCDMA 850MHz band used by the EUT can be
represented with the formula F(n)=826.4+0.2*(n-4132), 4132<=n<=4233; the lowest, middle and
highest channel numbers (ARFCHSs) used and tested in this report are separately 4132 (826.4MHz),
4182(836.4MHz) and 4233 (846.6MHz).

(2) The transmitter (Tx) frequency arrangement of the WCDMA 1900MHz band used by the EUT can
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be represented with the formula F(n)=1852.4+0.2*(n-9262), 9262<=n<=9538; the lowest, middle
and highest channel numbers (ARFCHs) used and tested in this report are separately 9262
(1852.4MHz), 9400 (1880MHz) and 9538 (1907.6MHz).

(3) For a more detailed description, please refer toSpecification or User’sManual supplied by the
applicant and/or manufacturer.
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2.1

2.2

Facilities and Accreditations

Test Facility

Shanghai Skylabs Co., Ltd. Skylabs Laboratory is a third party testing organization accredited
by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L6644. A 9*6*6(m) fully anechoic
chamber was used for the radiated spurious emissions test.

Environmental Conditions

Ambient temperature: 20~25°C
Relative humidity: 40~60%
Atmosphere pressure: 86-102kPa
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2.3 List of Equipments Used
. . Cal.
Description Manufacturer Model Serial No. Cal. Date Due
System Simulator Agilent E5515C GB46040102 | 2015.9.22 | lyear
Spectrum Analyzer Rohde&Schwarz FSU26 200880 2016.2.25 | lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Power Splitter Mini-Circuits ZFRSC-183-S+ 765001016 (n.a.) (n.a.)
Attenuator 1 Mini-Circuits 10dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 10dB (n.a.) (n.a.) (n.a.)
Attenuator 3 Resnet 3dB (n.a.) (n.a.) (n.a.)
DC Power Supply Good Will GPS-3030DD EF920938 2015.10.12 | 2year
YinHe
Temperature Chamber Experimental HL4003T (n.a.) 2015.9.20 | lyear
Equip.

Full/Half-Anechoic CHENGYU | 9.2x6.25x6.15m SAR 2015.9.14 | 3year

Chamber
Singal Generator Rohde&Schwarz SMF100A 101935 2015.9.22 | lyear
Broadband Trilog Antenna Schwarzbeck VULB 9163 9163-561 2015.9.25 | lyear

Substitution Broadband
. Schwarzbeck VULB 9163 9163-572 2015.9.25 | lyear
Trilog Antenna

Broadband Horn Antenna Schwarzbeck BBHA 9120D 9120D-1033 2015.7.25 | lyear
Substitution Broadband Hom | o\ - 7beck | BBHA9120D | 91200-1034 | 2015.7.25 | lyear

Antenna
Broadband Horn Antenna Schwarzbeck BBHA 9170 BBHA91970171 | 2015.9.22 | lyear

Substitution Broadband Horn

Schwarzbeck BBHA 9170 BBHA91970208 | 2015.9.22 | lyear

Antenna
Test Antenna-Loop Rohde&Schwarz HFH2-Z2 860004/001 2015.9.22 | lyear
Tem;g)or:x::grtenna Farpu SMA-K (n.a.) (n.a.)) (n.a.)
RF Cable (n.a.) (n.a.) (n.a.) (n.a) (n.a.)

NOTE:

Equipments listed above have been calibrated and are in the period of validation.
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3. Test Standards and Results
The objective of the report is to perform testing according to 47 CFR Part 2, Part 22 and Part 24 for the
EUT FCC ID Certification:

No. Identity Document Title
1 | 47 CER Part 2 Frequen.cy Allocations and Radio Treaty Matters; General Rules and
Regulations
2 | 47 CFR Part 22 | Public Mobile Services
3 | 47 CFR Part 24 | Personal Communications Services
. Cellular Telephone Systems Operating in the Bands 824-849 MHz and
4 | RSS-132 issue 3 869-894 MHz
5 | RSS-133 issue 6 | 2 GHz Personal Communications Services

Test detailed items/section required by FCC rules& IC rules and results are as below:

No. | FCC Rules IC Rules Description Result
RSS-132 (5.4)

1 2.1046 RSS-133 (6.4) Conducted Output Power PASS
2.1049

2 22.917 RSS-GEN (6.6) Occupied Bandwidth PASS
24.238
2.1055

RSS-132 (5.3 -

3 22.355 RSS-133 56 33 Frequency Stability PASS
24.235 '

4 24.232 RSS-133 (6.4) Peak-to-Average Ratio PASS
2.1051

5 2.1057 RSS-132 (5.5) Conducted Out of Band PASS
22.917 RSS-133 (6.5) Emissions
24.238
2.1051
2.1057

6 92 017 RSS-GEN (6.6) Band Edge PASS
24.238

; 22.913 RSS-132(5.4) Transmitter Radiated Power PASS
24.232 RSS-133 (6.4) (EIPR/ERP)
2.1053
2.1057 RSS-132 (5.5 i .

8 92 017 RSS-133 56.5; Radiated Out of Band Emissions PASS
24.238

NOTE: Measurement method according to TIA/EIA 603.D-2010
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4, Test Result

4.1 Conducted Output Power
4.1.1 Requirement

According to FCC section 2.1046(a), for transmitters other than single sideband, independent sideband
and controlled carrier radiotelephone, power output shall be measured at the RF output terminals when
the transmitter is adjusted in accordance with the tune-up procedure to give the values of current and
voltage on the circuit elements specified in FCC section 2.1033(c)(8).

4.1.2 Test Description

Attenuator 1
System Power
Simulator Splitter
EUT
Power Meter SApeCItrum
nalyzer Attenuator 2

The EUT, which is powered by battery, is coupled to the Spectrum Analyzer (SA) and the System
Simulator (SS) with Attenuators through the Power Splitter; the RF load attached to the EUT antenna
terminal is 500hm; the path loss as the factoris calibrated to correct the reading.The EUT is
commanded by the SS to operate at the maximum output power i.e. Power Control Level (PCL) =5
and Power Class = 4. A call is established between the EUT and the SS.
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4.1.3 Test Result

Frequency Measured Output Limited i

B h I Vi t
2 Channe (MHz) Power(dBm) (dBm) e
WCDMA 4132 826.4 22.56 38.5 PASS
4182 836.4 22.64 38.5 PASS

Band V
4233 846.6 22.41 38.5 PASS
HSDPA 4132 826.4 22.41 38.5 PASS
4182 836.4 22.58 38.5 PASS

Band VV
4233 846.6 22.56 38.5 PASS
HSUPA 4132 826.4 22.55 38.5 PASS
4182 836.4 22.52 38.5 PASS

Band VV
4233 846.6 22.47 38.5 PASS
4132 826.4 22.47 38.5 PASS

HSPA+
4182 836.4 22.61 38.5 PASS

Band V
4233 846.6 22.48 38.5 PASS
WCDMA 9262 1852.4 21.23 38.5 PASS
Band Il 9400 1880 21.62 38.5 PASS
9538 1907.6 21.40 38.5 PASS
HSDPA 9262 1852.4 21.29 38.5 PASS
Band Il 9400 1880 21.57 38.5 PASS
9538 1907.6 21.47 38.5 PASS
HSUPA 9262 1852.4 21.26 38.5 PASS
Band Il 9400 1880 21.73 38.5 PASS
9538 1907.6 21.44 38.5 PASS
9262 1852.4 21.23 38.5 PASS

HSPA+
Band Il 9400 1880 21.67 38.5 PASS
9538 1907.6 21.36 38.5 PASS

Note: The Conducted RF Output Power test of WCDMA /HSDPA /HSUPA/HSPA+ was tested by power
meter.
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4.2  Occupied Bandwidth

4.2.1 Definition

According to FCC section 2.1049, the occupied bandwidth is the frequency bandwidth such that,
below its lower and above its upper frequency limits, the mean powers radiated are each equal to 0.5
percent of the total mean power radiated by a given emission.

Occupied bandwidth is also known as the 99% emission bandwidth, or 26dB bandwidth taking the
total RF output power as reference.

4.2.2 Test Description

See section 4.2.1 of this report.

4.2.3 Test Results

Here the lowest, middle and highest channels are tested to record the 99% and -26dB occupied
bandwidth

Frequenc -26dB 99% Occupied
Band Channel (I\(jIHz) y Bandwidth Bandwidth Refer to Plot
(MHz) (MHz2)

P 4132 826.4 4.631 4.166 Plot Al
4182 836.4 4.615 4182 Plot A2

Band V
4233 846.6 4.647 4134 Plot A3
T 4132 826.4 4.647 4.166 Plot B1
4182 836.4 4631 4.150 Plot B2

Band V
4233 846.6 4.631 4.150 Plot B3
HSUPA 4132 826.4 4.631 4.150 Plot C1
4182 836.4 4.647 4.105 Plot C2

Band VV
4233 846.6 4.631 4134 Plot C3
4132 826.4 4.663 4.166 Plot D1

HSPA+
4182 836.4 4,599 4134 Plot D2

Band VV
4233 846.6 4.631 4.150 Plot D3
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Frequenc -26dB 99% Occupied
Band Channel (I\(lez) Y | Bandwidth Bandwidth | Refer to Plot
(MHz) (MHz2)
WCDMA 9262 1852.4 4.663 4.182 Plot E1
Band I 9400 1880 4.663 4,182 Plot E2
9538 1907.6 4.679 4.198 Plot E3
HSDPA 9262 1852.4 4.647 4.198 Plot F1
Band I 9400 1880 4.679 4,182 Plot F2
9538 1907.6 4.663 4.166 Plot F3
HSUPA 9262 1852.4 4.663 4.186 Plot G1
Band I 9400 1880 4.647 4,182 Plot G2
9538 1907.6 4.647 4,182 Plot G3
9262 1852.4 4.663 4.166 Plot H1
HSPA+
Band I 9400 1880 4.679 4,182 Plot H2
9538 1907.6 4.679 4,182 Plot H3
Test Plots:
@ * RBN 50 kHz Delta 3 [T1 ]
*VBW 200 kHz -0.27 dB
Ref 30 dBm Attt 30 dB SAT 5ms 4_.631410256 MHz
30 Offset 6 (¢B OBN |4.166666667 MHz
Markgr 1 [T1(]
L -11 25 e ]IN
124 824092301692 MHz
% L 1o WWWM verkr 2 Ui ]‘U B
o W2 gls.amsaeisms wi| M
. ﬁ Y\ Temp |1 [T1 ClBN]
824.3326&{1;;; ;tg
| I e
D1 -11.67 d%*f .] . g;z urv:nz
B JW(J L\N‘vuwk,fwvu“ -
b WPl
Yl
C;:;Er 826.4 WHz 1 vHz/ Span 10 MHz

Date: 3.MAY.2016 20:22:58

(Plot AL:WCDMA Band V Channel=4132)
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Date:

Date:

“RBN 50 KHz Delta 3 [T1 ]
“VBN 200 kHz 0.82 B
Ref 30 cBm Att 30 dB SIT 5 ms 4.615384615 MHz
T Offfet 6 (B OBV |4.182693308 Mz
Markdr 1 [TL|]
Lo —18 24 x|
2 34092301692 Mz
| NENTE YRS TRYATA FVTON e il
w\\p sg6_976928077 MHz| "
H Terp|1 [T1 Op]
S RSZaNe =1§
&34.30064]026 Mz
Tenp|2 [TL
— DL —11.12 m‘r‘ T e oy
x 38483338333 Mz

—70
Center 836.4 VMHz 1 WHz/ Span 10 MHz

3.MAY.2016 20:28:51

(Plot A2ZWCDMA Band V Channel=4182)

“RBN 50 kHz Delta 3 [TL ]
“ VBN 200 kHz -0.68 dB
Ref 30 dBn At 30 dB SNT 5ms 4._647435897 MHz
3n Offset 6 ¢B OBW [4.13461%385 VHz
Markegr 1 [T1(]
Lo 11 60 dex|IN
2 844 _27628P051 VHz
Marker 2 1
L L.AMMMWWMWM\ iy L
+ = 36—
FJ 847 _.17692B077 NHz b
jF Tenp |1 [T1 OBV]
X movae =18
844_548717949 VHz
| Jemp (2 [T1 opw]
b1 11 64 = b—Go—cbr
I 848_683338333 MHz
F—2C
A I -
-ac
M»yWﬁANMAdLJ\erRJ uMka”“4F“v“h&LﬂmA
--5C
-—ec
—7C
Center 846.6 MHz 1 vWHz/ Span 10 VHz

3.MAY.2016 20:34:19

(Plot A3:WCDMA Band V Channel=4233)
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Date:

Date:

“ RBNV 50 kHz Delta 3 [T1 ]

“ VBN 200 KHz -1.80 B
Ref 30 dBm Att 30 dB SNT 5 ms 4._.647435897 MHz
T Offset 6 (B OBN |4.16666(667 Mz

Markgr 1 [T1(]
—11 25 cex|IN

[ = 2 &4_002301692 MHz
. ) b, | Veriar 2 iy D
i W2 s saasitass we|
x\ Temp |1 [T1 OBN]

K [RCCaNe =14
{. \ 824332692308 MHz
Tep|2 [T1 ]

P =

EE§3.4EEX§§E;74 MHz

—70

Center 826.4 MHz 1 MHz/ Span 10 VHz

3.MAY.2016 20:24:46

(Plot B1: HSDPA Band V Channel=4132)

“RBN 50 kHz Delta 3 [T1 ]
VBN 200 kHz -1.07 dB
Ref 30 dBm Attt 30 dB SAT 5 ms 4.631410256 MHz
30 Offset 6 ¢B OBV |4.150641026 MHz
Markgr 1 [T1(]
L o 12 22 e |IN
2 834.092301692 MHz
Markegr 2 [T1
o .WWWMW i L .
T2 837.008974359 MHz
K Temp (1 [T1 OBN]
- B O3 agT
{ \A 834.30064]1026 MHz
B Tenmp (2 [T1 O]
-0 D1 -11.04 B 89 by
T 833.45128P051 MHz
- 20
B
;FiywvwﬂHJLmﬁwhﬂ\N L\}%MNMNJ
- o
- 50
- -60
—7C
Center 836.4 VMHz 1 MHz/ Span 10 MHz

3.MAY.2016 20:30:13

(Plot B2: HSDPA Band V Channel=4182)
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® “RBN 50 KHz Delta 3 [T1 ]
“VBN 200 KHz -1.61 B
Ref 30 dBm ALt 30 dB SAT 5 ms 4.631410256 MHz
L0 Offfet 6 (B 0BV |4.15064]026 MHz
Markegr 1 [T1|]
L o —11 72 x|
2 844202307692 Mz
1 F Markegr 2 [T1
o | N v ImaAl i, U; ]¢ .
W N2 )7 gos0m vz|

Y‘ Temp |1 [T1

RS~ =1
844532692308 MHz
Tenmp (2 [T1 OpW]

i
= —TIp1 1183 [ £ 79—l
o CBT t 848633336333 Mz
»1

A M
-850
-0
—7C
Center 846.6 MHz 1 vWHz/ Span 10 VHz

Date: 3.MAY.2016 20:35:26

(Plot B3: HSDPA Band V Channel=4233)

® “RBN 50 kHz Delta 3 [T1 ]
“ VBN 200 KHz 1.05 cB
Ref 30 dBn Att 30 dB SNT 5 ms 4.631410256 Mz
3 Offfet 6 (B BN |4.15064]026 Mz

Markegr 1 [T1(]
12 11 den | IPN

|
:
;
-
£
e
b
.
z

¢ DI —10.7 dBmy- X sz o5

—7C
Center 826.4 MHz 1 MHz/ Span 10 VHz

Date: 3.MAY.2016 20:25:50

(Plot C1: HSUPA Band V Channel=4132)
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“RBN 50 kHz Delta 3 [TL ]
“\VBN 200 KHz 0.17 B
Ref 30 cBm Att 30 B SAT 5 ms 4.647435897 Mz
T Offfet 6 (B BN |4.15064]026 Mz
Markér 1 [T1|1
L 1R 05 cer [N
> 834076280051 Mz
[ Mgt bt Al il ekt il L
W2 gl onestes7 M|
f ‘ Tenp|1 [TL
[~ C G =19
3431 7 Mz
B Tenp|2 [T1
—10 bl —12.% Bt B X 71 dar
/ “ 838467301692 Mz

_:AU ety A»(J \& -
P e Eea R vy

a0

—70
Center 836.4 MHz 1 WHz/ Span 10 VHz

3.MAY.2016 20:31:09

(Plot C2: HSUPA Band V Channel=4182)

“RBN 50 kHz Delta 3 [T1 ]
“ VBN 200 kHz -0.34 dB
Ref 30 dBm Att 30 dB SNT 5 ms 4.647435897 MHz
x Offset 6 ¢B OBW |4.13461%385 MHz
Markgr 1 [T1|]
L 13 20 der|IN
2 844 _276282051 MHz
Markegr 2 1
e I WWWWMW i U
+ T2 847 44 74 Mz ™
/‘ﬁ \Z‘ Terp|1 [T1 ﬁi)g
-C 27 BT
844 .54871 O MHz
B Tenp (2 [T1
—10 DL 1242 B 00 B
T 848683338333 MHz
- 20
}\] l{ B

- MWMMW(\J NMW

' |
-850
-0
—70
Center 846.6 MHz 1 MHz/ Span 10 MHz

Date: 3.MAY.2016 20:36:20

(Plot C3: HSUPA Band V Channel=4233)
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® “RBN 50 kHz Delta 3 [T1 ]

* VBN 200 kHz 0.65 dB
Ref 30 dBm At 30 dB SWT 5 ms 4.663461538 MHz
30 Offset 6 ¢B oBN 4.16666(*5667!\/}-{2
Markegr 1 [T1|]
Ik WoeWazd| Al
2 824.076282051 MHz
Kl’ﬂ I UtA WA Marker 2 [T1
F10 M , U; ]_m B
A 2 825.5! 744 NHz
Z Temp |1 [T1

K® —3T BT
824 31 MHz
Temp|2 [T1

——1C D1 1187 = 5 16 B
‘ 828.483335333 MHz

:
i

M

= N ‘ P ey

—7C
Center 826.4 VHz 1 MHz/ Span 10 MHz

Date: 3.MAY.2016 20:26:46

(Plot D1: HSPA+ Band V Channel=4132)

@} “RBN 50 kHz Delta 3 [T1 ]
“ VBN 200 kHz -0.22 B
Ref 30 dBm ALt 30 dB SWT 5 ms 4509358074 MHz
T Offfet 6 (B BN |4.13461%385 Mz
Marker 1 [T1(]
L 9 4> den [N
0 b ]
834092307692 MHz
1 Ex Markgr 2 [T1
o= | W@mwmwﬁ i L
2 sd5.42243%807 Mz| "
z\ Temp |1 [MT1 (]PN]
- C 15 agT
83431 MHz
enp |2 [T1
— DI —10- T B-50 oBT
838.45128P051 MHz

Wl\‘wuﬁw\; WMM

—7C
Center 836.4 Mz 1 MHz/ Span 10 MHz

Date: 3.MAY.2016 20:32:13

(Plot D2: HSPA+ Band V Channel=4182)
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® “RBN 50 kHz Delta 3 [T1 ]
“ VBNV 200 kHz 1.14 B
Ref 30 cBm Att 30 B ST 5 ms 4.631410256 MHz
T Offfet 6 (B BN |4.15064]026 MHz

Marker 1 [T1(]
T a=| Al

2 844292307692 Mz
= Marker 2 [T1
v | MMMWMWML by L
i f" U - o
847.208974359 Mz
% K Temp |1 [T1 OBN]
- C Pp-US aBT
844532699308 Mz
sTemp (2 [T1 Ow]

iy Ta, DI —11 ¢Em 3 20 dBT
X 848.683338333 MHz

=y i,

—70
Center 846.6 MHz 1 MHz/ Span 10 VHz

Date: 3.MAY.2016 20:37:17

(Plot D3: HSPA+ Band V Channel=4233)

@ “RBN 50 KHz Delta 3 [TL ]
“VBW 200 kHz —-2.03 dB
Ref 30 dBn *Att 40 dB SANT 5 ms 4.663461538 MHz
0 Offget 6 ¢B OBV [4.182692308 MHz
Marker 1 [T1|]
Lo 11 o4 o |IN
2 1.850076282 GHz
1 P Marker 2 [T1
V=L AR w“ AN..I.AJ/"MMM“ [FL]’1 .
" \ i M
T2 1.851¢ CGHz
Y\ Temp |1 [T1
mC mezae =1
1.85031¢ 7 GHz
L Tenp (2 [T1
F-ac
D1 —12.PO [ 20 dbr
X 1.854499350 GHz
—2C
AW
- _ac
m—-&C
m-ec
—7C
Center 1.8524 CGHz 1 vWHz/ Span 10 VHz

Date: 4.MAY.2016 13:37:25

(Plot E1: WCDMA Band Il Channel=9262)
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@ “RBNV 50 kHz Delta 3 [T1 ]
“ VBN 200 kHz -0.42 B
Ref 30 dBm ALt 40 B ST 5 ms 4.663461538 Mz
I Offfet 6 (B OBV |4.18269£308 Mz
Markgr 1 [T1(]
e 11 oo cer|IN
> 1.877676282 GHz
1 Bx MVarker 2 [T1
o= | TRV YRR S TR RS i U
i Wy 1.88050949 GHz| ™
\7\ Tenp |1 [T1
I-C S S
r \ 1_8779%1 GHz
. JTenp |2 [T1
o1 1ok T 20 cBr
R 1.882085333 GHz

,,;;4/“‘” WMM \‘\WWW""LHAW o

—70
Center 1.88 GHz 1 WHz/ Span 10 VHz

Date: 4.MAY.2016 13:41:12

(Plot E2: WCDMA Band Il Channel=9400)

@ “RBN 50 kHz Delta 3 [T1 ]
“ VBN 200 kHz -1.28 dB
Ref 30 dBm *Att 40 dB SNT 5 ms 4._679487179 MHz
x Offfet 6 (B OBN |4.198717949 Mz
Markegr 1 [T1(]
L 1k a7 den|IN
> 1.90526(256 GHz
=2 Markgr 2 [T1
\1E = MAN. mm.n/knhm_m el tata [T" ].— .
il A Ml Ade it \,\,\“\ el TS
]JT T 1906098590 GHz
Temp |1 [T1
N A e
1. 15 GHz
B Tenp |2 [T1
—10 s $.99 den
DL —13-44 1900688333 G-z

;WWW’”"’WM \"’\MWW‘WM ax

—70
Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: 4.MAY.2016 13:45:00

(Plot E3: WCDMA Band Il Channel=9538)
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@ “RBN 50 kHz Delta 3 [TL ]
“VBW 200 kHz 0.46 dB
Ref 30 dBm “Att 40 dB SNT 5 ms 4.647435897 MHz
[ Offset 6 (B OBV [4.198717949 MHz
Markegr 1 [T1(]
- 20 1% 12 der |
2 1.85007¢282 GHz
1 P Varkdr 2 [T1|]
=N L A A M /4.4_1“ , 40—
WTZ 1. ae| "
\1 Temp |1 [MT1
-C O ol
1.850300641 GHz
B JTenp|2 [T1 OBN]
—aC DL 12 dBn—+ £ 10
] K 1.8544 GHz
- —2oC
TINA
_
-5
- -&C
—7C
Certter 1.8524 GHz 1 vwHz/ Span 10 MHz

Date: 4.MAY.2016 13:38:12

(Plot F1:HSDPA Band Il Channel=9262)

@ “RBN 50 KHz Delta 3 [T1 ]

> VBNV 200 KHz 0.02 B
Ref 30 dBm ALt 40 dB SIT 5 ms 4.679487179 Mz
T Offfet 6 B OBV |4.18260]

P308 MHz
Marker 1 [T1|]
1% 24 dar|IN

2 1.87766(0256 GHz
r 2 [T1]]

' Fac A 3B
1.8 GHz b
Temp |1 [T1

97 agr
1_8779%1 GHz
B 2 [m
=10 D1 —11.$9 Cﬁf B
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:
i
:
;
:

T

:

1.882088333 GHz

A

N%_ﬂ

R

—70
Center 1.88 GHz 1 WHz/ Span 10 MHz

Date: 4.MAY.2016 13:42:14

(Plot F2: HSDPA Band Il Channel=9400)
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@ “RBN 50 kHz Delta 3 [T1 ]
“VBW 200 kHz -1.88 B
Ref 30 dBm “Att 40 dB SAT 5 ms 4663461538 Mz
x Offfet 6 (B OBN |4.166666667 Mz
Markegr 1 [T1(]
L —11 0o cex|IN
> 1.905276282 GHz
[1 Bd Marker 2 1
= L Al A Nkagyan NIM.“.. U4 ]m .
ac T A add Eo e = aae =) VL
w\h? 1.90819P949 GHz
‘ﬂ Tenp |1 [T1
[~ C -1ID dBr
1. 1 GHz
Temp |2 [TL
-—1C
D1 1247 T 2.46 dBr
I 1.900661308 GHz
[ g
M WM% e
A
T TR
L
- -8C
- —&C
—7C
Center 1.9076 GHz 1 Mz/ Span 10 MHz

Date: 4.MAY.2016 13:45:40

(Plot F3: HSDPA Band 1l Channel=9538)

@ “RBNV 50 KHz Delta 3 [T1 ]
“VBN 200 kHz -1.67 dB
Ref 30 dBm ALt 40 dB SANT 5 ms 4.663461538 VHz
3x Offset 6 ¢B OBW [4.182692308 MHz
Markegr 1 [T1|]
L —11 84 = |IN
2 1.850076282 GHz
I.=.;I< Varker 2
= A MM k,/\JM Pyl U} 1

- 10 = +5-99-cB
;dl M%Z 1853026000 GHz| W
Tenmp

1 [T1 o]

I Se =18
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Date: 4.MAY.2016 13:39:05

(Plot G1: HSUPA Band Il Channel=9262)
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@ “RBWN 50 kHz Delta 3 [T1 ]
“ VBW 200 kHz 1.14 dB
Ref 30 dBm ALt 40 dB SAT 5 ms 4647435897 MHz
x Offfet 6 (B OBV |4.18269308 MHz l
Markgr 1 [T1(]
- oo 12 24 e |IN
2 1.87767¢:282 GHz
1 Bx Marker 2 [T1
1= AL A LTI .A.Jmh LA M Uﬂ 1 .
ac Tif ) I g H-esdhr]
™ 1.880625000 GHz
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- C -8o dBr
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Date: 4.MAY.2016 13:43:07

(Plot G2: HSUPA Band V Channel=9400)

® “RBN 50 kHz Delta 3 [T1 ]
“ VBN 200 kHz 1.18 dB
Ref 30 dBn ALt 40 dB SANT 5ms 4.647435897 MHz
3x Offset 6 @B OBV |4.182692308 MHz
Markegr 1 [T1(]
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e
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—70
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Date: 4.MAY.2016 13:46:27

(Plot G3: HSUPA Band Il Channel=9538)
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® “RBNV 50 KHz Delta 3 [T1 ]
“ VBN 200 kHz -1.68 B
Ref 30 dBm At 40 dB SNT 5 ms 4_663461538 Miz
3 Offfset 6 (B OBV |4.166666667 Mz
Marker 1 [T1(]
- =11 50 den |IN
b 1.85007¢:282 GHz
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= I Py U et By P
o 2 1.851. are|t
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e
- —-8C
- —6C
—7C
Center 1.8524 GHz 1 MHz/ Span 10 MHz
Date: 4.MAY.2016 13:39:50
(Plot H1: HSPA+ Band Il Channel=9262)
® “RBN 50 kHz Delta 3 [T1 ]
“VBN 200 kHz -0.17 B
Ref 30 dBn “Att 40 B SNT 5 ms 4_679487179 Mz
3 Offfet 6 (B OBW |4.18269$308 MHz
Markgr 1 [T1(]
L 1R 47 cer|IN
20
— > 1.877 GHz
P Marker 2 1
[\1E 1o LINAN Nﬂw*hwvﬁbuw i rﬂ ]uguu‘
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Temp
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Date: 4.MAY.2016 13:43:50

(Plot H2: HSPA+ Band Il Channel=9400)
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® “RBN 50 KHz Delta 3 [T1 ]
VBN 200 kHz -1.16 dB
Ref 30 dBm “Att 40 dB SAT 5 ms 4.679487179 MHz
x Offget 6 ¢B OBN |4.18269£308 MHz
Marker 1 [T1(]
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(1 i Markgr 2 [T1
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(Plot H3: HSPA+ Band Il Channel=9538)
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4.3 Peak-to-Average Ratio

4.3.1 Requirement

According to FCC section 24.232(d), power measurements for transmissions by stations authorized
under this section may be made either in accordance with a Commission-approved average power
technique or in compliance with paragraph (e) of this section. In both instances, equipment employed
must be authorized in accordance with the provisions of §24.51. In measuring transmissions in this
band using an average power technique, the peak-to-average ratio (PAR) of the transmission may not

exceed 13 dB.

4.3.2 Test Description

Attenuator 1

System Power
Simulator Splitter
EUT
Spectrum
Analyzer Attenuator 2
4.3.3 Test Result
Frequency | Peak-to-Average
Band Ch I . Refer to Plot
an anne (MH2) Ratio (dB) efer to Plo
WCDMA 4132 826.4 3.37 Al
Band \V/ 4182 836.4 3.43 A2
4233 846.6 3.43 A3
HSDPA 4132 826.4 3.33 Bl
Band V/ 4182 836.4 3.43 B2
4233 846.6 3.46 B3
HSUPA. 4132 826.4 3.40 C1
Band V/ 4182 836.4 3.40 C2
4233 846.6 3.40 C3
HSPA+ 4132 826.4 3.40 D1
Band VV 4182 836.4 3.40 D2
4233 846.6 3.43 D3
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Frequency | Peak-to-Average
Band Channel ) Refer to Plot
(MHz2) Ratio (dB)
WCDMA Band 9262 1852.4 3.01 El
: and ™ 9400 1880 2.40 E2
9538 1907.6 2.40 E3
HSDPA 9262 1852.4 2.95 F1
9400 1880 2.40 F2
Band 11
9538 1907.6 2.18 F3
HSUPA 0262 1852.4 2.98 G1
9400 1880 2.40 G2
Band Il
9538 1907.6 2.18 G3
HSPA+ 9262 1852.4 2.95 H1
9400 1880 2.44 H2
Band Il
9538 1907.6 2.34 H3
Test Plots:
RBA 10 VHz Marker 1 [T1 7]
Ref 30 dBn ALt 40 B AOT 6. 25 ms > 0.00 B l
Offset 6 H
B |
Ig. FO.0O1° \ .
Canter 86.4 Mz 2B Meen P + 20 B

Complementary Cunullative Distribution Function
NOF samples: 100000, Usable BN: 11.2VHz

Trace 1
Mean 22.21 dBm
Peak 25.91 dBm
Crest 3.70 dB

10 % 1.76 dB

1% 2.63 dB
1% 3.14 dB
-01 % 3.37 dB

Date: 4.MAY.2016 13:18:59

(Plot AL:WCDMA Band V Channel=4132)
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@ RBA 10 Mz Varker 1 [T1 ]
0.531006323
Ref 30 cBn <At 40 OB AOT 6.25 ms 0.00 B
Nﬁ'set 6 |l
0.1 Im
= [oor
)
164
- .
Genter 836.4 Mz 2 Meen P + 20 B
Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BWN: 11_2VHz
Trace 1
Mean 22.18 dBm
Peak 25.77 dBm
Crest 3.58 dB
10 % 1.83 dB
1% 2.76 dB
1% 3.24 dB
01 % 3.43 dB
Date: 4.MAY.2016 13:16:53
(Plot A2:WCDMA Band V Channel=4182)
® RBA 10 Mz verker 1 [T1 ]
053581903
Ref 3D cim ALt 40 B AOT 6.25 ms 0.00 B
Nﬂ%et 6 o5 |l
FO.T |';‘
S oo
R
b \
L s \ .
Genter 846.6 Mz 2 Meen Pmr + 20 dB

Corplementary Cunullative Distribution Function
NOF sanmples: 100000, Usablle BN:  11.2VHz

Trace 1
Mean 22.21 dBm
Peak 25.85 dBm
Crest 3.64 dB

10 % 1.76 dB
1% 2.69 dB

1% 3.17 dB
.01 % 3.43 dB

Date: 4.MAY.2016 13:14:18

(Plot A3:WCDMA Band V Channel=4233)
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Compllemerntary Cunullative Distribution Function
NOF samplles: 100000, Usable BW: 11.2VHz

Trace 1
Mean 22.24 dBm
Peak 25.84 dBm
Crest 3.59 dB

10 % 1.83 dB

1 % 2.72 dB
-1 % 3.21 dB
01 % 3.43 dB

Date: 4.MAY.2016 13:17:10

(Plot B2: HSDPA Band V Channel=4182)
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® RBA 10 Mz Varker 1 [T1 ]
0.537634331
Ref 30 dBn *At 40 BB AOT 6.25 ms 0.00 B
“ﬂset 6 B |l
0.1 |
= [oor
| \\ T
14
R
\ e
Carter 86.4 MHz 2 Meen P + 20 dB
Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BN: 11.2VHz
Trace 1
Mean 22 .30 dBm
Peak 25.83 dBm
Crest 3.53 dB
08 LS E
1 % - B
1% 3.14 dB
.01 % 3.33 dB
Date: 4_MAY.2016 13:19:12
(Plot B1: HSDPA Band V Channel=4132)
® RBA 10 Mz Varker 1 [T1 ]
0.530809429
Bs'f 30 dBn At 40 B AOT 6.25 s 0.00 B
Nﬁrset 6 cH |l
o1 |
Fo.az
FI1IE-3 [AV N
N \\
15
\ e
Certer 836.4 MHz 2 Mean P + 20 dB
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RBA 10 Mz Varker 1 [TL ]
0.5314755

Ref 30 cBn SAE 40 B AOT 6.25 ms 0.00 B

'\Oﬂ%et 6 8 |l

0.1 LAl
s Foon

L e s \ M

- \

- 1E5S

\ ae
Genter 846.6 Mz 2 Meen P + 20 B

Complementary Cunullative Distribution Function
NOF samplles: 100000, Usable BN: 11.2VHz

Trace 1
Mean 22.20 dBm
Peak 25.85 dBm
Crest 3.65 dB

10 % 1.76 dB
1% 2.69 dB

1% 3.17 dB
.01 % 3.46 dB

Date: 4.MAY.2016 13:14:55

(Plot B3: HSDPA Band V Channel=4233)

RBA 10 MHz Marker 1 [T1 ]
0.537485242
Ref 30 dBn AL 40 B AOT 6.25 s 0.00 B
Nﬂ'set 6 g |l
ro-1 =
Fo.0r
Gar \ e
SHI=%c, \ LM
14
- 1E5
B
Certer 6.4 WHz 2/ Meen PM~ + 20 dB

Complementary Cumulative Distribution Function
NOF sanples: 100000, Usable BN: 11.2VHz

Trace 1
Mean 22.29 dBm
Peak 25.91 dBm
Crest 3.62 dB

10 % 1.76 dB

1% 2.63 dB
1% 3.14 dB
01 % 3.40 dB

Date: 4.MAY.2016 13:19:53

(Plot C1: HSUPA Band V Channel=4132)
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® RBA 10 Mz Varker 1 [T ]
05219565
Ref 30 cBn “Att 40 B AQT 6.25 s 0.00 B
wﬂ%et 6 g |l
0.1 I“
=001
o \ e
E1E 3 \ LM
L e \
F1E5
\ e
Genter 83654 Mz 2 Mesn Pur + 20 cB
Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BN: 11_2vHz
Trace 1
Mean 22.34 dBm
Peak 25.91 dBm
Crest 3.57 dB
Ve 256
0 -
1% 3.21 dB
.01 % 3.40 dB
Date: 4.MAY.2016 13:17:34
(Plot C2: HSUPA Band V Channel=4182)
@ RBA 10 Mz Marker 1 [T1 ]
0.535500646
Ref 30 cBn * At 40 B AOT 6.25 s 0.00 B
Nﬁ'set 6 |l
O-1 LAl
goXeik \ .
ShI=Ec; \ LM
L e \
F1E-5
\ e
Center 846.6 Mz 2 Meen Pur + 20 B

Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BN: 11_2VHz

Trace 1
Mean 22.21 dBm
Peak 25.85 dBm
Crest 3.64 dB

10 % 1.76 dB

1% 2.69 dB
1% 3.17 dB
.01 % 3.40 dB

Date: 4.MAY.2016 13:15:19

(Plot C3: HSUPA Band V Channel=4233)
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@ RBA 10 M-z Marker 1 [T ]
0.53053003
Ref 30 cBn AL 40 B AOT 6.25 s 0.00 B
wﬂ%et 6 oy
0.1 I“
=001
QA R\H [ \\\ IIX
L= \
L £ 5 \ .
Genter 86.4 Mz 2 Meen Pur + 20 B
Corplementary Cunullative Distribution Function
NOF sanplles: 100000, Usable BN: 11_2VHz
Trace 1
Mean 22.27 dBm
Peak 25.83 dBm
Crest 3.57 dB
0y s
0 -
1% 3.14 dB
01 % 3.40 dB
Date: 4.MAY.2016 13:20:06
(Plot D1: HSPA+ Band V Channel=4132)
® RBA 10 M-z verker 1 [T1 ]
0.53154M655
Ref 30 cBm * At 40 B AOT 6.25 ms 0.00 B
yﬁ'set 6 |l
0.1 1Al
-0-av
1
I \
L 5 \ .
Certter 835.4 Mz 2/ Meen P + 20 B

Complementtary Cunulative Distribution Function
NOF samplles: 100000, Usable BN: 11.2VHz

Mean
Peak
Crest

10 %
1

1%
01 %

Trace 1
22.32 dBm
25.91 dBm

3.59 dB

1.83 dB
2.72 dB
3.17 dB
3.40 dB

Date: 4.MAY.2016 13:17:56

(Plot D2: HSPA+ Band V Channel=4182)
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RBA 10 MHz Marker 1 [T1 ]
0.53:A433412
Ref 30 dBn At 40 B AOT 6.25 s 0.00 B
offfet 6 |I|
0.1 LAl
Fo.o1
=13 \ M
' \
F1E5S
\ B
Certer 846.6 Mz 2/ Meen P + 20 cB

Corplementary Cunulative Distribution Function
NOF samples: 100000, Usablle BN:  11_2VHz

Trace 1

Mean

Peak

Crest
10 %
1

-1 %
.01 %

Date: 4.MAY.2016

22.19
25.92
3.74

1.76
2.69
3.21
3.43

13:15:35

dBm
dBm
dB

dB
dB
dB
dB

(Plot D3: HSPA+ Band V Channel=4233)

® RBA 10 MHz
Ref 30 cBm At 40 B ACT 6.25 ms
offfet 6 H "l
O-1 LAl
~0-0L
E1E 3 \ LM
- \
F1E5
\ e
Certer 1.8524 Gz 2/ Meen Par + 20 dB

Complementary Cunulative Distribution Function
NOF sanmplles: 100000, Usable BN: 11.2VHz

Trace 1

Mean
Peak
Crest

10 %

1%
1%
01 %

Date: 4.MAY.2016

20.96
24.16
3.20

1.63
2.37
2.79
3.01

14:17:37

dBm
dBm
dB

(Plot E1: WCDMA Band Il Channel=9262)
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0 R

Date:

®

0

RBA 10 VHz
Ref 30 cBn ALt 40 B AQT 6.25 s
offfet 6 f |I|
ro-1 [
F0.01
\ TRC
E1E 3 \ LM
i
- 1E5
\ IE
Gerter 1.88 Gz 2 & Meen Pm~ + 20 B

Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BWN: 11_2VHz

Trace 1
Mean 21.28 dBm
Peak 23.79 dBm
Crest 2.51 dB
10 % 1.57 dB
1% 2.08 dB
1% 2.31 dB
.01 % 2.40 dB
4_MAY.2016 14:21:28
(Plot E2: WCDMA Band Il Channel=9400)
RBA 10 MHz
Ref 30 dBn At 40 B AOT 6.25 ns
offfet 6 o “I
o-1 |
FO.01°
I
L i
i
F1E5
e
Center 1.9076 Gz 2 Mean P + 20 dB
Complementary Cunulative Distribution Function
NOF sanplles: 100000, Usable BN: 11_2vHz
Trace 1
Mean 21.26 dBm
Peak 23.72 dBm
Crest 2.46 dB
10 % 1.60 dB
1 % 2.12 dB
1% 2.31 dB
.01 % 2.40 dB

Date: 4.MAY.2016 14:15:15

(Plot E3: WCDMA Band Il Channel=9538)
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@ RBA 10 Mz
Ref 30 dBn At 40 B AOT 6.25 s
Offset 6 Y
0.1
-0.01
ARNH \\
F1E3 \
' \
' \
Cearter 1.8524 Gz 2 Mean BM~ + 20 B

Complementary Cunullative Distribution Function
NOF sanplles: 100000, Usable BN: 11_2VHz

Trace 1

Mean 21.01 dBm
Peak 24 .23 dBm
Crest 3.22 dB
10 % 1.63 dB

1 % 2.37 dB

1% 2.76 dB

.01 % 2.95 dB

Date: 4_MAY.2016 14:18:00

(Plot F1:HSDPA Band Il Channel=9262)

Complementary Cunullative Distribution Function
NOF samplles: 100000, Usable BN:  11.2VHz

Mean
Peak
Cres

10
1
-1
.01

Trace 1
21.28 dBm
23.79 dBm

t 2.51 dB
% 1.57 dB
% 2.08 dB
% 2.31 dB
% 2.40 dB

Date: 4.MAY.2016 14:21:46

(Plot F2: HSDPA Band 11 Channel=9400)
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@ RBA 10 MHz

Ref 30 dBn “ ALt 40 B AOT 6.25 s

offfet 6 B |I|
0.1 \ Im
=0.Q1° .
o - 1E 3 LWL
164
L e 5 .
Center 1.9076 GHz 2 Meen Pwr + 20 dB
Compllementary Curnulative Distribution Function
NOF samples: 100000, Usable BN: 11.2VHz
Trace 1
Mean 21.72 dBm
Peak 23.86 dBm
Crest 2.14 dB
10 % 1.51 dB
1% 1.89 dB
1% 2.02 dB
.01 % 2.08 dB
Date: 4_.MAY.2016 14:15:35
(Plot F3: HSDPA Band 11 Channel=9538)
® RBA 10 MHz
Ref 30 dBn At 40 B AOT 6.25 ns
offet 6 B |l
0.1 1Al
geXeit
R
=4 \
| e \ .
Canter 1.8524 Gz 2 Mean Pmm + 20 B

Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BN: 11.2VHz

Trace 1
Mean 20.99 dBm
Peak 24.16 dBm
Crest 3.16 dB

10 % 1.63 dB
1 % 2.37 dB

-1 % 2.79 dB
-01 % 2.98 dB

Date: 4.MAY.2016 14:18:14

(Plot G1: HSUPA Band Il Channel=9262)
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<§§> RBA 10 Mz

Ref 30 cBn At 40 B AOT 6.25 s |II
Offset 6 B
0.1 I“
[-0-on \ TRG
o L e LM
il
L 5 .
Certer 1.88 Gz 2 Meen Pmr + 20 B
Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BN: 11.2VHz
Trace 1
Mean 21.28 dBm
Peak 23.72 dBm
Crest 2.44 dB
10 % 1.57 dB
1% 2.08 dB
A% 2.31 dB
.01 % 2.40 dB
Date: 4.MAY.2016 14:22:06
(Plot G2: HSUPA Band V Channel=9400)
<§§> RBA 10 Mz
Ref 30 cBn “ At 40 B AOT 6.25 s
offet 6 o |l
0.1 |';‘
= foor .
e e
- 14
L e 5 .
Center 1.9076 Gz 2 Meen Pmr + 20 B

Complementary Cunullative Distribution Function
NOF sanples: 100000, Usable BN: 11.2VHz

Trace 1
Mean 21.61 dBm
Peak 23.86 dBm
Crest 2.25 dB

10 % 1.54 dB

1% 1.99 dB
1% 2.12 dB
01 % 2.18 dB

Date: 4.MAY.2016 14:16:00

(Plot G3: HSUPA Band Il Channel=9538)
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@ RBA 10 Mz

Ref 30 dBn ALt 40 B AOT 6.25 s
Offdet 6 B I
0.1 I“
=0.01° \ .
ShI=Ec; \ [AY N
I \
. \
B
Center 1.86524 Gz 2 Meen P + 20 dB
Complementary Cunullative Distribution Function
NOF sanplles: 100000, Usable BN: 11_2VHz
Trace 1
Mean 21.34 dBm
Peak 24 .44 dBm
Crest 3.10 dB
08 1y
0 -
1% 2.72 dB
.01 % 2.95 dB
Date: 4_MAY.2016 14:18:59
(Plot H1: HSPA+ Band Il Channel=9262)
® RBA 10 MHz
Ref 30 dBn At 40 B AOT 6.25 ns |l
Offget 6 Y
0.1 |';‘
[1 il gleXe:t
ShI=e] \ LM
I \
15
\ e
Centexr 1.88 Gz 2 Mean Pr + 20 dB

Complementary Cunulative Distribution Function
NOF sanples: 100000, Usable BN: 11.2VHz

Trace 1
Mean 21.29 dBm
Peak 23.79 dBm
Crest 2.50 dB

10 % 1.57 dB

1% 2.08 dB
1% 2.31 dB
.01 % 2.44 dB

Date: 4.MAY.2016 14:22:28

(Plot H2: HSPA+ Band Il Channel=9400)
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(Plot H3: HSPA+ Band Il Channel=9538)
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4.4 Frequency Stability

4.4.1 Requirement

According to FCC section 22.355 and FCC section 24.235, the frequency stability shall be sufficient to
ensure that the fundamental emission stays within the authorized frequency block. According to FCC
section 2.1055, the test conditions are:

(@) The temperature is varied from -30°C to +50°C at intervals of not more than 10°C.

(b) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided.

4.4.2 Test Description

Temperature
Common Chamber
Antenna

DC Power
Supply

SystemSi
mulator

4.4.3 Test Setup

The EUT, which is powered by the DC Power Supply directly, is located in the Temperature
Chamber.The EUT is commanded by the System Simulator (SS) to operate at the maximum output
power i.e. Power Control Level (PCL) =5 and Power Class = 4. A call is established between the EUT
and the SS via a Common Antenna.
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4.4.4 Test Results

For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating
end point which shall be specified by the manufacturer; the normal temperature here used is 25°C. The
frequency deviation limit is +2.5ppm.

Test

Conditions Frequency Deviation Limit/Verdict
Power | Temp | Low Channel Middle Channel High Channel
Band . _ _
(VDC) | (°C) Dev Deviation | Dev. | Deviation | Dev. _ +2.5ppm 850
Freq. Deviation
= Freq. (oo +1ppm 1900
Hz | (pm) || (ppm) | Hz

-30 - - - - - -
-20 | -12 -0.015 49 0.059 77 0.091
-10 55 0.067 41 0.050 -60 -0.071
0 40 0.049 55 0.066 0 0.001
10 42 0.051 49 0.059 35 0.041
WCDMA | 338 20 53 0.065 -76 -0.091 -76 -0.090
850 30 -29 -0.035 59 0.070 51 0.060 PASS
MHz 40 -38 -0.046 -8 -0.009 -54 -0.064
50 42 0.051 -69 -0.082 27 0.032
60 25 0.030 19 0.022 -60 -0.071
70 --- --- --- --- --- ---
4.2 25 34 0.041 61 0.073 47 0.056
3.6 25 9 0.010 -60 -0.072 -29 -0.034

-30 - - - - - -
-20 11 0.006 20 0.011 -65 -0.034
-10 26 0.014 43 0.051 22 0.011
0 63 0.034 -71 -0.085 -11 -0.006
10 47 0.025 48 0.058 -46 -0.024
WCDMA | 338 20 -54 -0.029 63 0.076 24 0.013
1900 30 4 0.002 20 0.024 41 0.021 PASS
MHz 40 -63 -0.034 66 0.079 4 0.002
50 71 0.038 60 0.072 -80 -0.042
60 38 0.020 -28 -0.033 53 0.028
70 --- --- --- --- --- ---
4.2 25 -13 -0.007 14 0.017 14 0.008
3.6 25 61 0.033 -18 -0.093 71 0.037
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Test . _ .
Conditions Frequency Deviation Limit/Verdict
Power | Temp | Low Channel Middle Channel High Channel
Band Dev. _ i

(VDC) | (°C) v Deviation | Dev. | Deviation | Dev. _ +2.5ppm 850

Freq. Deviation
Freq. +1ppm 1900

Freq. (ppm)

Hz (ppm) Hy (ppm) Hz

-30 - - - - - -
-20 26 0.032 -64 -0.076 21 0.025
-10 28 0.034 28 0.034 37 0.044
0 43 0.053 70 0.083 -76 -0.089
10 31 0.038 -12 -0.015 -58 -0.068
HSDPA 3.8 20 -8 -0.009 56 0.067 -3 -0.004
850 30 28 0.034 57 0.068 22 0.025 PASS
MHz 40 -53 -0.064 33 0.039 -41 -0.049
50 58 0.070 -49 -0.059 8 0.009
60 16 0.019 -12 -0.087 30 0.035
70 - e e - - e
4.2 25 41 0.050 55 0.065 12 0.015
3.6 25 -72 -0.088 45 0.053 33 0.038

-30 - - - - - -
-20 | -41 -0.022 29 0.015 -40 -0.021
-10 17 0.009 -51 -0.060 30 0.016
0 54 0.029 -22 -0.026 54 0.028
10 60 0.032 -38 -0.045 -48 -0.025
HSDPA 3.8 20 -1 -0.001 7 0.009 -11 -0.006
1900 30 -9 -0.005 -44 -0.052 -49 -0.026 PASS
MHz 40 -5 -0.003 44 0.053 -27 -0.014
50 -28 -0.015 78 0.093 -70 -0.036
60 -42 -0.023 -26 -0.031 44 0.023
70 - e e - - e
4.2 25 -27 -0.014 9 0.011 43 0.023
3.6 25 -47 -0.026 -45 -0.053 -22 -0.011
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Test . _ .
Conditions Frequency Deviation Limit/Verdict

Power | Temp | Low Channel Middle Channel High Channel

Band Dev. _ i

(VDC) | (°C) v Deviation | Dev. | Deviation | Dev. _ +2.5ppm 850

Freq. Deviation
e Freq. (opm) +1ppm 1900

Hz | (ppm) | " | (ppm) | Hz

-30 - - - - - -
-20 78 0.095 57 0.068 -40 -0.048
-10 | -38 -0.046 -22 -0.026 -54 -0.064
0 -27 -0.033 -6 -0.007 -3 -0.003
10 67 0.082 -37 -0.045 -71 -0.084
HSUPA 3.8 20 24 0.028 -50 -0.060 78 0.092
850 30 -24 -0.029 -67 -0.080 74 0.088 PASS
MHz 40 17 0.020 35 0.042 17 0.020
50 -41 -0.050 -42 -0.050 -18 -0.022
60 -67 -0.082 30 0.036 54 0.064
70 - e e - - e
4.2 25 -41 -0.050 -54 -0.064 -76 -0.090
3.6 25 74 0.090 -70 -0.083 52 0.062

-30 - - - - - -
-20 44 0.024 10 0.005 73 0.038
-10 60 0.032 53 0.063 =77 -0.040
0 37 0.020 -40 -0.048 -33 -0.017
10 -15 -0.008 -37 -0.044 -74 -0.039
HSUPA 3.8 20 1 0.000 -59 -0.070 -11 -0.006
1900 30 -44 -0.024 21 0.025 -47 -0.025 PASS
MHz 40 21 0.011 3 0.004 26 0.014
50 22 0.012 35 0.041 27 0.014
60 33 0.018 44 0.053 15 0.008
70 - e e - - e
4.2 25 -41 -0.022 -39 -0.047 -43 -0.023
3.6 25 48 0.026 -36 -0.043 -26 -0.013
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Test . _ .
Conditions Frequency Deviation Limit/Verdict

Power | Temp | Low Channel Middle Channel High Channel

Band Dev. _ i

(VDC) | (°C) v Deviation | Dev. | Deviation | Dev. _ +2.5ppm 850

Freq. Deviation
e Freq. (opm) +1ppm 1900

Hz | (ppm) | " | (ppm) | Hz

-30 - - - - - -
-20 61 0.074 16 0.020 35 0.041
-10 | -23 -0.028 -12 -0.086 -15 -0.017
0 71 0.085 -6 -0.007 -36 -0.043
10 24 0.029 -67 -0.080 -32 -0.038
HSPA+ 3.8 20 -37 -0.045 -46 -0.055 -64 -0.075
850 30 62 0.075 38 0.045 -57 -0.067 PASS
MHz 40 23 0.028 52 0.062 -74 -0.087
50 -18 -0.021 25 0.030 77 0.091
60 24 0.029 46 0.055 47 0.056
70 - e e - - e
4.2 25 50 0.061 -4 -0.005 52 0.062
3.6 25 9 0.011 -65 -0.078 77 0.091

-30 - - - - - -
-20 63 0.034 13 0.007 -70 -0.037
-10 26 0.014 -29 -0.034 34 0.018
0 63 0.034 -75 -0.090 4 0.002
10 47 0.025 -58 -0.069 -15 -0.008
HSPA+ 3.8 20 -69 -0.037 -19 -0.023 44 0.023
1900 30 -40 -0.022 -71 -0.085 64 0.034 PASS
MHz 40 3 0.002 -6 -0.007 25 0.013
50 68 0.036 18 0.021 44 0.023
60 44 0.024 -53 -0.063 -48 -0.025
70 - e e - - e
4.2 25 -8 -0.005 -40 -0.048 -13 -0.007
3.6 25 30 0.016 41 0.049 -30 -0.016

NOTE:
(1) The EUT stops transmitting at temperatures -30°C, 70°C

(2) The manufacturer declared that the EUT could work properly between temperatures -20°C~60°C.

(3) Normal Woltage = 3.6V; Max \Voltage= 3.8V; Min \Woltage=4.2V.
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4.5 Conducted Out of Band Emissions

45.1 Requirement

According toFCCsection22.917(a) and FCCsection24.238(a), the power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P) by a factor
of at least 43+10*log(P)dB. This calculated to be -13dBm.

4.5.2 Test Description

See section 4.2.1 of this report.

45.3 Test Results

The measurement frequency range is from 30MHz to the 10"harmonic of the fundamental frequency.
The lowest, middle and highest channels are tested to verify the out of band emissions.

Test Plots:

NOTE:

1) the power of the EUT transmitting frequency should be ignored.

2) All of WCDMA/HSDPA/HSUPA/HSPA+ mode were tested, and just the worst data was record in this
report.

Page 44 of 66



Report No.SH16030055W13

® “RBN 100 kHz Marker 1 [T1 ]
> VBN 300 kHz 15.91 dar
Ref 30 dBm Att 50 B ST 100 ms 827_451923077 Mz

30 Offset 6 ¢B

- . |
IAIIA!“- -
1o M
- C
Im—1C
D1 —13 ¢Bm
I~ —2C
B

(W TR FURFTTIY TIIONT) WIS RV ey AR TARSV Y MR (A VRV E R

Start 30 MHz 97 \WHz/ Stop 1 GHiz

Date: 3.MAY.2016 20:53:59

Ref 30 dBm *Att 40 dB SWT 50 ms
3x Offset 6 ¢B

[ m
=
IUAL‘- =
i ive
-C
- 10
D1 -13 ¢Bm
==
T8

Start 1 GHz 800 MHz/ Stop 9 GHz

Date: 3.MAY.2016 20:57:10

(WCDMA Band V, Channel = 4132, 30MHz to 9GHz)
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(WCDMA BandV Channel = 4182, 30MHz to 9GHz)
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4.6 Band Edge

4.6.1 Requirement

According toFCCsection22.917(b) and FCC section 24.238(b), in the 1MHz bands immediately
outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the

emission bandwidth (26dB emission bandwidth) of the fundamental emission of the transmitter may be

employed.

4.6.2 Test Description

See section 4.2.1 of this report.

4.6.3 Test Results

The lowest and highest channels are tested to verify the band edge emissions.

Measured
Frequenc Max. Band Refer to Limit :
Band Channel ('3”_'2) y E.dg.e Plot (dBm) Verdict
Emission
(dBm)

WCDMA 4132 826.4 -23.53 Plat Al PASS
Band V 4233 846.6 -22.67 Plot A2 PASS
HSDPA 4132 826.4 -23.51 Plat B1 PASS
Band V 4233 846.6 -21.77 Plot B2 PASS
HSUPA 4132 826.4 -23.75 Plat C1 PASS
Band V 4233 846.6 -22.84 Plot C2 PASS
HSPA+ 4132 826.4 -23.88 Plat D1 PASS
Band V 4233 846.6 -23.19 Plot D2 13 PASS

WCDMA 9262 1852.4 -22.43 Plat E1 PASS
Band Il 9538 1907.6 -18.45 Plot E2 PASS
HSDPA 9262 1852.4 -22.49 Plat F1 PASS
Band Il 9538 1907.6 -18.16 Plot F2 PASS
HSUPA 9262 1852.4 -22.78 Plat G1 PASS
Band Il 9538 1907.6 -19.07 Plot G2 PASS
HSPA+ 9262 1852.4 -22.30 Plat H1 PASS
Band Il 9538 1907.6 -17.78 Plot H2 PASS

NOTE:

1) The power of the EUT transmitting frequency should be ignored.
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Test Plots:
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(Plot B2: HSDPA Band V Channel=4233)
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4.7  Transmitter Radiated Power (EIRP/ERP)

4.7.1 Requirement

According to FCC section 22.913, the Effective Radiated Power (ERP) of mobile transmitters and
auxiliary test transmitters must not exceed 7Watts, and FCC section 24.232, the broadband PCS mobile
station is limited to 2Wattse.i.r.p.peak power.

4.7.2 Test Description

Communication
Antenna

l// Test Antenna

]

<80cm> Turn Table

DDAV N
ORI,

Service Receiver — Preamplifier
Supplier

Radiated Emissions 30-1000MHz

i

3H

Antenna -
-

Test Antenna

Communication o~
(|
-

A JJJJJIJJIJIJIIJ{JJ‘:

u

Turn Table

SOOI
AR

Service Receiver — Preamphfier

Radiated Emissions above 1000MHz
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Antenna mast
Ground plane

1-4 meter

j d = 3 meters

AT

SG | ¥ m—

SPA

Substituted Half-wave Dipole or Horn Bi-Log Antenna or Horn Antenna
Antenna

Substituted method

4.7.3 Test Procedure

The measurements procedures in TIA-603C-2004 are used.

1.

EUT was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for
emission measurements. The height of receiving antenna is 1-4m. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving
antenna polarization. The radiated emission measurements of all transmit frequencies in three
channels (High, Middle, Low) were measured with peak detector.

The EUT is then put into continuously transmitting mode at its maximum power level during the
test. And the maximum value of the receiver should be recorded as (P;).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for
the frequency band of interest is placed at the reference point of the chamber. An RF Signal source
for the frequency band of interest is connected to the substitution antenna with a cable that has
been constructed to not interfere with the radiation pattern of the antenna. A power (Pmea) IS
applied to the input of the substitution antenna, and adjust the level of the signal generator output
until the value of the receiver reach the previously recorded (P;). The power of signal source (Pea)
is recorded. The test should be performed by rotating the test item and adjusting the receiving
antenna polarization.

The cable loss (P.) between the Signal Source with the Substitution Antenna and the Substitution
Antenna Gain (G,) should be recorded after test. The measurement results are obtained as
described below:

Power(EIRP)=Ppeat P + G,

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15dBi)
and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

Page 61 of 66



@ Report No.SH16030055W13

4.7.4 Test Results

The Turn Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the
Test Antenna are used to find the maximum radiated power.The lowest, middle and highest channels
are tested. All modes are tested.

Limits
Band Burst Peak ERP (dBm)
WCDMA Band V <38.5dBm (7W)
WCDMA Band Il <38.5dBm (7W)
Measurement Result
Band Channel Pe(:;l;il)?P (::;nrrl]t) Polarization
4132 18.30 38.5 Horizontal
4182 18.15 38.5 Horizontal
Vv 4233 18.95 38.5 Horizontal
4132 15.79 38.5 Vertical
4182 14.62 38.5 Vertical
4233 15.11 38.5 Vertical
Band Channel PezjkBli:;i P (::;nrrl]t) Polarization
9262 23.54 38.5 Horizontal
9400 23.14 38.5 Horizontal
I 9538 22.03 38.5 Horizontal
9262 20.74 38.5 Vertical
9400 20.98 38.5 Vertical
9538 20.36 38.5 Vertical

Remark:
ERP(dBm)= Pyeat+ Po+Ga- 2.15

NOTE:

1) the power of the EUT transmitting frequency should be ignored.

2) All of WCDMA/HSDPA/HSUPA/HSPA+ modes were tested, and only the highest power was record
in this report.
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4.8 Radiated Out of Band Emissions

4.8.1 Requirement

According to FCC section 22.917(a) and section 24.238(a), the power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P) by a factor
of at least 43+10*log(P)dB. This calculated to be -13dBm.

4.8.2 Test Description

See section 4.6.2 of this report.

4.8.3 Test Description

See section 4.7.2 of this report.

4.8.4 Test Procedure

The lowest, middle and the highest channel were selected to perform tests respectively.

The EUT was placed on a rotatable non-conductive table 0.8 meters above the ground.

The EUT was set 3 meters from the receiving antenna, which was mounted on the antenna tower.

The table was rotated 360 degrees to determine the position of the highest spurious emission.

The height of the receiving antenna is varied between one meter and four meters to search for the

maximum spurious emission for both horizontal and vertical polarizations.

6. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking record
of maximum spurious emission.

7. Asubstituted antenna was in place of the EUT and was driven by a signal generator.

8. Tune the output power of signal generator to the same emission level with EUT maximum spurious
emission.

9. Taking the record of output power at antenna port.

10. Repeat step 7 to step 8 for another polarization.

11. EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx Antenna Gain

12. ERP (dBm) =EIRP - 2.15

13. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

14. The limit line is derived from 43 + 10log(P) dB below the transmitter power P(Watts)

=P(W) - [43 + 10log(P)] (dB)

= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)

=-13dBm.

IEEI A .
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4.8.5 Test Results

Measured Max. Spurious Emission(dBm)
Band | Channel | Polarization | Frequency | Level(dBm) | Limit(dBm) | Verdict
\Y 1652.8 -51.3 -13 Pass
\Y 2479.2 -50.1 -13 Pass
V 3305.6 nf -13 Pass
V 4132.0 nf -13 Pass
BandV | 4132 V 4958.4 nf -13 Pass
H 1652.8 -52.0 -13 Pass
H 2479.2 -47.7 -13 Pass
H 3305.6 nf -13 Pass
H 4132.0 nf -13 Pass
H 4958.4 nf -13 Pass
\Y 1672.8 -52.7 -13 Pass
\Y 2509.2 -51.6 -13 Pass
V 3345.6 nf -13 Pass
V 4182.0 nf -13 Pass
BandV | 4182 V 5018.4 nf -13 Pass
H 1672.8 -49.0 -13 Pass
H 2509.2 -51.7 -13 Pass
H 3345.6 nf -13 Pass
H 4182.0 nf -13 Pass
H 5018.4 nf -13 Pass
\Y 1693.2 -50.6 -13 Pass
\ 2539.8 -52.7 -13 Pass
V 3386.4 nf -13 Pass
V 4233.0 nf -13 Pass
BandV | 4233 V 5079.6 nf -13 Pass
H 1693.2 -51.0 -13 Pass
H 2539.8 -49.7 -13 Pass
H 3386.4 nf -13 Pass
H 4233.0 nf -13 Pass
H 5079.6 nf -13 Pass
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Measured Max. Spurious Emission(dBm)
Band Channel | Polarization | Frequency | Level(dBm) | Limit(dBm) | Verdict
\Y 3704.8 -53.9 -13 Pass
V 5557.2 -52.1 -13 Pass
\Y 7409.6 -50.3 -13 Pass
V 9262.0 nf -13 Pass
Band I1 9262 V 11114.4 nf -13 Pass
H 3704.8 -47.0 -13 Pass
H 5557.2 -52.6 -13 Pass
H 7409.6 -51.7 -13 Pass
H 9262.0 nf -13 Pass
H 11114.4 nf -13 Pass
\Y 3760.0 -55.2 -13 Pass
\Y 5640.0 -52.6 -13 Pass
\Y 7520.0 -52.4 -13 Pass
V 9400.0 nf -13 Pass
Band I1 9400 V 11280.0 nf -13 Pass
H 3760.0 -44.1 -13 Pass
H 5640.0 -55.7 -13 Pass
H 7520.0 -52.1 -13 Pass
H 9400.0 nf -13 Pass
H 11280.0 nf -13 Pass
\Y 3815.2 -50.3 -13 Pass
\Y 5722.8 -53.6 -13 Pass
\Y 7630.4 -51.3 -13 Pass
V 9538.0 nf -13 Pass
Band I1 0538 V 11445.6 nf -13 Pass
H 3815.2 -49.1 -13 Pass
H 5722.8 -50.7 -13 Pass
H 7630.4 -53.0 -13 Pass
H 9538.0 nf -13 Pass
H 11445.6 nf -13 Pass

NOTE:
1) the power of the EUT transmitting frequency should be ignored.

2) All spurious emission tests were performed in X,Y,Z axis direction, EUT was tested in Voice and HSDPA mode.
Only the worst axis test condition was recored in this test report.

3) 'nf* means that the emission level is too low to read out from the noise floor.
4) The emission levels of below 1 GHz are very lower than the limit(<-40dBm) and not show in this report.

5) All of WCDMA/HSDPA/HSUPA/HSPA+ modes were tested, and only the worst result was record in this report.
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Photos of the EUT

** END OF REPORT **
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