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1. Summaryfor FCC Part22/24/27 Compliance Test Report

Date of receipt 17-Jun-2015

Testing completed 29-Jun-2015

The customer's contact person | Tia Melava

Test Plan referred to T:\Projects\RM-1085\TestPlan\RS_ TestPlan_RM-1085.xIsm

Notes LTE conducted output power results can be found in chapter 12.
Appendix.

Document name T:\Projects\RM-1116\EMC\Copy reports\FCC_Cellular_RM-
1116 10 antl.docx

1.1. EUT and Accessory Information

The EUT is a mobile phone with following features:
GSM/WCDMA/WLAN/Bluetooth
The EUT is tested with maximum rated TX power.

Devices under tests

Product Type SN HW MV SW DUT
Phone | RM-1085 004402742308392 2110 - 1063.00001.15244.09000 | 400011
Battery BV-T4D - LGC V3.0 - - 400012

Charger | AC-100E | 40904951255803017590675758 0.3 - - 400013

Headset | WH-308 - - - - 400014
Phone | RM-1085 004402742308376;059W5J6 2110 - | 01065.00000.15264.47000 | 400024
Battery BV-T4D | 4955405174010300359;0670771 | LG V3.0 - - 400025
Phone | RM-1085 004402742178365 2110 - | 01065.00000.15264.47000 | 400026

1.2. Summary of Test Results
GSM 850:

Section in CFR 47 Sectgc;angstgéGEN Name of the test Result
§2.1046(a),22.913(a) 4.4 Conducted RF outputpower NP
§22.913(a) 4.4 Radiated RF outputpower NP
N/A 5.4 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§22.917(a) 4.5 Band edge compliance PASSED
§22.917(a),82.1051 4.5 Spurious emissions atantenna terminals NP
8§22.917(a), §2.1053 4.5 Spurious radiated emissions NP
§2.1055(a) 4.3 Frequency stability, temperature variation PASSED
§2.1055(d) 4.3 Frequency stability, voltage variation PASSED

GSM 1900:

Section in CFR 47 SeCtgnégsﬁfgéGEN Name of the test Result
§2.1046(a) 6.4 Conducted RF output power NP
§24.232(b) 6.4 Radiated RF outputpower NP
N/A 6.4 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§24.238(a) 6.5 Band edge compliance PASSED
§24.238(a), §2.1051 6.5 Spurious emissions atantenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation PASSED
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED

FCC Part 22 Compliance Test Report TCC Microsoft Tampere Laboratory
/Template Version 15.0 2 (114 P.0.Box 403

Visiokatu 3
FCC_Cellular_RM-1116_10_ant1.docx FIN-33101 TAMPERE, FINLAND

Copyright © TCC Microsoft Tel. 4358 71 800 8000
Fax. +358 71 804 6880




TCC — ot FINAS

. "/ Finnish Accreditation Servi
= M IC rOSOft K /ﬁ ¥ T11; (E:: |:do:E(i: 1S ;ozz:;
WCDMA2:

Section in CFR 47 Sect;ornF;gst;;GEN Name of the test Result
§2.1046(a) 6.4 Conducted RF outputpower NP
§24.232(b) 6.4 Radiated RF outputpower NP
N/A 6.4 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§24.238(a) 6.5 Band edge compliance PASSED
§24.238(a), 82.1051 6.5 Spurious emissions atantenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation PASSED
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED

WCDMA4:

Section in CFR 47 Sectgc;angstf;GEN Name of the test Result
§2.1046(a) 6.4 Conducted RF outputpower NP
§27.50(d)(2) 6.4 Radiated RF outputpower NP
N/A 6.4 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§27.53(g) 6.5 Band edge compliance PASSED
§27.53(g), §2.1051 6.5 Spurious emissions atantenna terminals NP
824.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation PASSED
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED

WCDMAS:

Section in CFR 47 Sectgc;angst?éGEN Name of the test Result
§2.1046(a),22.913(a) 4.4 Conducted RF output power NP
§22.913(a) 4.4 Radiated RF outputpower NP
N/A 54 Peak to average power ratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§22.917(a) 4.5 Band edge compliance PASSED
§22.917(a),82.1051 4.5 Spurious emissions atantennaterminals NP
§22.917(a), §2.1053 4.5 Spurious radiated emissions NP
§2.1055(a) 4.3 Frequency stability, temperature variation PASSED
§2.1055(d) 4.3 Frequency stability, voltage variation PASSED

LTE2:

Section in CFR 47 Sect;c:négsrfséGEN Name of the test Result
§2.1046(a) 6.4 Conducted RF output power NP
§24.232(b) 6.4 Radiated RF outputpower NP
N/A 6.4 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§24.238(a) 6.5 Band edge compliance PASSED
824.238(a), §2.1051 6.5 Spurious emissions atantennaterminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation PASSED
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED
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LTE4:

Section in CFR 47 Sect;ornF;gst;GEN Name of the test Result
§2.1046(a) 6.4 Conducted RF outputpower NP
§27.50(d)(4) 6.4 Radiated RF outputpower NP
N/A 6.4 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§27.53(h) 6.5 Band edge compliance PASSED
§27.53(h), §2.1051 6.5 Spurious emissions atantennaterminals NP
§27.53(h), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation PASSED
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED

LTES:

Section in CFR 47 Sectgc;lelgstf;GEN Name of the test Result
§2.1046(a),22.913(a) 4.4 Conducted RF outputpower NP
§22.913(a) 4.4 Radiated RF outputpower NP
N/A 54 Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§22.917(a) 4.5 Band edge compliance PASSED
§22.917(a),82.1051 4.5 Spurious emissions atantenna terminals NP
§22.917(a), §2.1053 4.5 Spurious radiated emissions NP
§2.1055(a) 4.3 Frequency stability, temperature variation PASSED
§2.1055(d) 4.3 Frequency stability, voltage variation PASSED

LTEZ:

Section in CFR 47 Sectginégsl?fgéGEN Name of the test Result
§2.1046(a) 4.4 Conducted RF output power NP
§27.50(h)(2) 4.4 Radiated RF outputpower NP
N/A N/A Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§27.53(1) 4.5(b) Band edge compliance PASSED
§2.1051 4.5(b) Spurious emissions atantennaterminals NP
§27.53(l), §2.1053 4.5(b) Spurious radiated emissions NP
§27.54 4.3 Frequency stability, temperature variation PASSED
§27.54 4.3 Frequency stability, voltage variation PASSED

LTE12:

Section in CFR 47 Sect;c:négsl'f?(-)GEN Name of the test Result
§2.1046(a) 4.4 Conducted RF output power NP
§27.50(c)10 4.4 Radiated RF outputpower NP
N/A N/A Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
8§27.53(f) 4.6 Band edge compliance PASSED
§27.53(f) 4.6 Spurious emissions atantennaterminals NP
§27.53(f) 4.6 Spurious radiated emissions NP
§27.54 4.3 Frequency stability, temperature variation PASSED
§27.54 4.3 Frequency stability, voltage variation PASSED
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LTE17:

Section in CFR 47 Sect;ornF;gSFf?éGEN Name of the test Result
§2.1046(a) 4.4 Conducted RF outputpower NP
§27.50(c)(10) 4.4 Radiated RF output power NP
N/A N/A Peak to average powerratio PASSED
§2.1049(h) 6.6 99 % occupied bandwidth PASSED
§27.53(g) 4.6 Band edge compliance PASSED
§27.53(g), §2.1051 4.6 Spurious emissions atantenna terminals NP
§27.53(g), §2.1051 4.6 Spurious radiated emissions NP
§2.1055(a) 4.3 (a) Frequency stability, temperature variation PASSED
§2.1055(d) 4.3 (a) Frequency stability, voltage variation PASSED

PASSED The EUT complies with the essential requirements in the standard.
FAILED The EUT does not complywith the essential requirements in the standard.
NP The test was notperformed by the TCC Microsoft Laboratory.

The test results of RM-1085 are re-used for certification of the RM-1116. The table above indicates the results, which
will be re-used.
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2. Peak to average power ratio, Antenna 1

(FCC N/A, RSS-133 6.4, RSS-139 6.4, RSS-132 5.4, RSS-130 N/A)

EUT with DUT number

RM-1085, DUT 400015

Accessories with DUT numbers

BV-T4D DUT400012, AC-100E DUT400013, WH-308 DUT400014

Operation Voltage [V] / [Hz]

Nominal

Results

PASSED

Remarks

Temp [°C] / Humidity [%6RH] /
Air Pressure [kPa]

222 /50 /103.4

Date of measurements 29-Jun-2015
Measured by Timo Raiskio
2.1. Test Setup
Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

2.2. Test method and limit

The measurementis made accordingtoapplicable FCCrule partsand IC standards.

Limits for Peak to average powerratio measurements

Peak to average power ratio [dB]

<13
FCC Part 22 Compliance Test Report 9 (114 TCC Microsoft Tampere Laboratory
/Template Version 15.0 114 P.0.Box 403
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2.3. GSM 850 Test results

Operation mode (TX on) [ Channel /fc [MHz] | Peak to average power ratio [dB] | Result
GSM 190/836.6 9.65 PASSED
EGPRS 190/836.6 12.99 PASSED
GSM
e e acT 100 ms
- \ =
o oo
L. .

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 22.87 dBm

Peak 32.51 dBm
Crest 9.65 dB
10 % 9.32 dB
1% 9.52 dB
.18 9.60 dB
.01 % 9.60 dB

Date: 26.JUN.2015 15:26:17

EGPRS

RBW 1 MAz

Ref 40 dBm ~Att 50 dB AQT 100 ms

Offdet 16.9]as

0.1
[ 2]

o.o1 \
Lies

|
!
|

Center 836.6 MHz 2 aB/

RIE
P

e

Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1
Mean 16.27 dBm
Peak 29.27 dBm

Crest 12.99 dB

10 % 1.20 dB

1 % 12.32 dB
105 12.88 dB
.01 % 12.96 dB

Date: 26.JUN.2015 15:31:17
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2.4.

GSM 1900 Test results

Operation mode (TX on) [ Channel /fc [MHz] | Peak to average power ratio [dB] | Result
GSM 661/1880.0 9.78 PASSED
EGPRS 661/1880.0 12.87 PASSED
GSM
Ref 40 aBm “Att 50 aB AQT 100 ms
Or‘ﬁsr 17.2| aB
0 \ o
Lo.01 .
1
Lic-a
Lis-
Cemter 1.88 onz 2 a5/ Mean Pwr + 20 4B
Complementary Cumulative Distribution Function (100000 samples
Trace 1
Mean 19.91 dBm
Peak 29.69 dBm
Crest 9.78 dB
10 % 9.52 dB
1 % 9.72 dB
108 9.80 dB
.01 % 9.80 dB
Date: 26.JUN.2015 15:14:19
EGPRS
Ref 40 dBm = Att 50 dB AQT 100 ms
ot:’jnr 17.2| a8
e oo
L. \ vz
Lis- l
Center 1.88 Ghz 2 as/ Mean Pwr + 20 B
Complementary Cumulative Distribution Function (100000 samples
Trace 1
Mean 13.08 dBm
Peak 25.95 dBm
Crest 12.87 dB
10 % 2.56 dB
1 % 12.24 dB
108 12.76 dB
.01 % 12.84 dB
Date: 26.JUN.2015 15:19:19
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2.5. WCDMAZ2 Test results

Operation mode (TX on) | Channel /fc [MHz]

Peak to average power ratio [dB]

Result

FDD 9400/1880.0

3.61 PASSED

FDD

RBW 10 Miz

Ref 40 dBm ~Att 50 dB AQT 3.125 ms

Offdet 17.2]as

Lo.1
N [ 2]

Lo.o1

R

]

2 aB/ Mean Pwr + 20 dB

RIE
P

Center 1.8

Complementary Cumulative Distribution Function (100000 samples)
Trace 1

Mean 23.83 dBm

Peak 27.43 dBm

Crest 3.61 dB

.72 dB
.64 dB
.20 dB
.44 dB

=
o
w W N

Date: 26.JUN.2015 15:38:37

2.6. WCDMA4 Test results

Operation mode (TX on) | Channel /fc [MHz]

Peak to average power ratio [dB]

Result

FDD 1412 /1732.4

3.56 PASSED

FDD

REW 10 MEz

Ref 40 dBm «Att 50 dB AQT 3.125 ms

offdet 17.3]ds

Lie-a

NG
i

o
|

Center 1.7324 GHz 2 dB/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 23.87 dBm

Peak 27.43 dBm

Crest 3.56 dB
10 % 1.72 dB
1 % 2.64 dB
.18 3.20 dB
01 % 3.44 dB

Date: 26.JUN.2015 15:42:59
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2.7. WCDMADS5 Test results

Operation mode (TX on) [ Channel /fc [MHz] | Peak to average power ratio [dB] | Result

FDD 4175/835.0 3.68 PASSED
FDD
= TN

L
B
\

Center 835 MAz 2 as/ Mean Pur 1 20 db
Complementary Cumulative Distribution Function (100000 samples)
Trace 1
Mean 23.75 dBm
Peak 27.43 dBm
Crest 3.68 dB
10 % 1.76 dB
1 % 2.72 dB
.10 3.24 dB
01 % 3.48 dB

Date: 26.JUN.2015 15:47:23
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2.8. LTEZ2 Test results

Operation mode (TX on)

Channel /fc [MHz] | Peak to average power ratio [dB] Result

FDD, CBW 5MHz, QPSK, 25 RB 18900/1880.0

6.31 PASSED

FDD, CBW 5MHz, 16QAM, 25 RB 18900/1880.0

7.00 PASSED

FDD, CBW 5MHz, QPSK, 25 RB

REW 10 MAz

Ref 40 dBm «Att 50 dB AQT 3.125 ms

offdet 17.2]ds

Lo.o1

-
A

] 3oz

Center 1.88 GHz 2 am/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 21.47 dBm

Peak 27.79 dBm
Crest 6.31 dB
10 % 2.44 dB
1% 4.52 dB
108 5.48 dB
01 % 6.00 dB

Date: 29.JUN.2015 16:22:09

FDD, CBW 5MHz, 16QAM, 25 RB

RBW 10 MHz

Ref 40 dBm ~Att 50 dB AQT 3.125 ms

M
i

Lie-

N

Center 1.88 GHz 2 ds/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 20.57 dBm

Peak 27.57 dBm
Crest 7.00 dB
10 % 2.92 dB
1% 5.12 dB
.18 6.20 dB
.01 % 6.84 dB

Date: 29.JUN.2015 16:22:45
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2.9. LTE4 Test results

Operation mode (TX on) Channel /fc [MHz] | Peak to average power ratio [dB] | Result
FDD, CBW 5MHz, QPSK, 25 RB 20175/17325 543 PASSED
FDD, CBW 5MHz, 16QAM, 25 RB 20175/17325 6.32 PASSED

FDD, CBW 5MHz, QPSK, 25 RB

RBW 10 MHz

Ref 40 dBm ~Att 50 dB AQT 3.125 ms

offdet 17.3]dp

_
i

[ TN
|
\

Center 1.7325 GHz 2 ds/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 21.65 dBm

Peak 27.08 dBm
Crest 5.43 dB
10 % 2.40 dB
1% 4.36 dB
.18 4.96 dB
.01 % 5.24 dB

Date: 29.JUN.2015 16:38:16

FDD, CBW 5MHz, 16QAM, 25 RB

RBW 10 Miz

Ot:’?‘nr 17.3| aB
—
o
N\
Lies b

\

Center 1.7325 GHz 2 aB/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 20.69 dBm

Peak 27.01 dBm
Crest 6.32 dB
10 % 2.96 dB
1 % 5.04 dB
.10 5.88 dB
01 % 6.16 dB

Date: 29.JUN.2015 16:38:52
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2.10. LTE5 Testresults

Operation mode (TX on)

Channel /fc [MHz] | Peak to average power ratio [dB] Result

FDD, CBW 5MHz, QPSK, 25 RB 20525/836.5

5.38 PASSED

FDD, CBW 5MHz, 16QAM, 25 RB 20525/836.5

6.28 PASSED

FDD, CBW 5MHz, QPSK, 25 RB

RBW 10 MHz

Ref 40 dBm ~Att 50 dB AQT 3.125 ms

Offdet 16.9]dp

_
i

[ TN
|
!

Center 836.5 MHz 2 ds/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 21.42 dBm

Peak 26.80 dBm
Crest 5.38 dB
10 % 2.40 dB
1% 4.36 dB
.18 4.92 dB
.01 % 5.16 dB

Date: 29.JUN.2015 16:55:00

FDD, CBW 5MHz, 16QAM, 25 RB

RBW 10 Miz

Ref 40 dBm ~Att 50 dB AQT 3.125 ms

Offdet 16.9]as

ko.1

I

Center 836.5 MHz 2 aB/ Mean Pwr + 20 dB

RIE
P

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 20.30 dBm

Peak 26.59 dBm
Crest 6.28 dB
10 % 2.96 dB
1 % 5.08 dB
.10 5.88 dB
01 % 6.16 dB

Date: 29.JUN.2015 16:55:36
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2.11. LTE12Test results

Operation mode (TX on)

Channel /fc [MHz] | Peak to average power ratio [dB] Result

FDD, CBW 5MHz, QPSK, 25 RB 23095/707.5

5.23 PASSED

FDD, CBW 5MHz, 16QAM, 25 RB 23095/707.5

6.28 PASSED

FDD, CBW 5MHz, QPSK, 25 RB

REw 10 Mz
Ref 40 dBm wAtt 50 dB AQT 3.125 ms
or*jsr 16.8| dB
Lo.1 o
Lo.01 1 o
Lie-
|
Center 707.5 mAz 2 as/ NMean Pwr + 20 dB
Complementary Cumulative Distribution Function (100000 samples
Trace 1
Mean 21.36 dBm
Peak 26.59 dBm
Crest 5.23 dB
10 % 2.40 dB
1% 4.28 dB
. % 4.80 dB
.01 % 5.04 dB
Date: 30.JUN.2015 11:36:46
FDD, CBW 5MHz, 16QAM, 25 RB
REw 10 mHz
Ref 40 dBm «att 50 aB AT 3.125 ms
ot:’jnr 16.8| a8
=

Lo. o
Lis- \ -

kie-a

RIE
P

Lie-

\ 30

Center 707.5 MHz 2 aB/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean 20.23 dBm

Peak 26.52 dBm
Crest 6.28 dB
10 % 2.96 dB
1 % 5.04 dB
.10 5.80 dB
01 % 6.08 dB

Date: 30.JUN.2015 11:37:24
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2.12. LTE17 Test results

Operation mode (TX on) Channel /fc [MHz] | Peak to average power ratio [dB] | Result
FDD, CBW 5MHz, QPSK, 25 RB 23790/710.0 5.28 PASSED
FDD, CBW 5MHz, 16QAM, 25 RB 23790/710.0 6.44 PASSED
FDD, CBW 5MHz, QPSK, 25 RB
o S

Trace 1
Mean 21.30 dBm
Peak 26.59 dBm
Crest 5.28 dB
10 % 2.44 dB
1% 4.36 dB
.18 4.92 dB
.01 % 5.16 dB
Date: 30.JUN.2015 11:53:55

Complementary Cumulative Distribution Function (100000 samples)

FDD, CBW 5MHz, 16QAM, 25 RB

Rew 10 mns
Ref 40 dBm «Ate 50 dB AQT 3.125 ms
Srider 1o.8]am
Lo.1 =
0.01 o
= \
Lie- rve
Lie-a
k\
Center 710 muz 2 as/ NMean Puwr + 20 dB
Complementary Cumulative Distribution Function (100000 samples
Trace 1
Mean 20.28 dBm
Peak 26.73 dBm
Crest 6.44 dB
10 % 2.96 dB
% 5.08 dB
. % 5.84 dB
.01 0% 6.12 dB
Date: 30.JUN.2015 11:54:33
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3. 99 % occupied bandwidth, Antenna 1

(FCC 8§2.1049(h), RSS-133 6.6, RSS-132 6.6, RSS-139 6.6)

EUT with DUT number

RM-1085, DUT 400015

Accessories with DUT numbers

BV-T4D DUT400012, AC-100E DUT400013, WH-308 DUT400014

Operation Voltage [V] / [Hz]

Nominal

Results

PASSED

Remarks

Temp [°C] / Humidity [%6RH] /
Air Pressure [kPa]

20 /50 /100.4

Date of measurements

26-Jun-2015

Measured by

Timo Raiskio

3.1. Test Setup

Spectrum
analyser
Radio 20dB
simulator attenuator

3.2. Test method and limit

Power Attenuator
divider

EUT

The measurementis made accordingtoapplicable FCCrule partsand IC standards.
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3.3. GSM 850 Test results

Operation mode (TX on) | 99% Occupied bandwidth [kHz]

GSM 244

EGPRS 240

GSM, Channel 190/ 836.6 MHz

«RBW 10 kHz
«VBW 30 kHz

Ref 30 dBm ~Att 50 dB “SWT 200 ms 3 00000000 M

A

T ]

-
L A.J.MJH H&ﬁNhr 2l

100 kHz/ span 1 MHz

Date: 26.JUN.2015 15:25:25

EGPRS, Channel 190 / 836.6 MHz

+~REBW 10 kHz
«VBW 30 kHz -a8.4
Ref 30 dBm «“Att 50 dB +SWT 200 ms

M

Ia
Lk W‘f \“"Lx kel

-70

Center 836.6 MHz 100 kHz/ span 1 MHz

Date: 26.JUN.2015 15:30:33
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3.4. GSM 1900 Test results

Operation mode (TX on) | 99% Occupied bandwidth [kHz]
GSM 246
EGPRS 246
GSM, Channel 661/ 1880.0 MHz
B - =

100 kHz/ span 1 MHz

Date: 26.JUN.2015 15:13:20

EGPRS, Channel 661 / 1880.0 MHz

+~REBW 10 kHz
«VBW 30 kHz -as.
Ref 30 dBm «“Att 50 dB +SWT 200 ms

M

£ Aafflegdy

Mo Sl B a2 B ANy \\l"u.,nu 5

pro
L-e
~70
Center 1.88 GHz 100 kHz/ Span 1 MHz
Date: 26.JUN.2015 15:18:40
FCC Part 22 Compliance Test Report
21 (114)

/Template Version 15.0

FCC_Cellular_RM-1116_10_ant1.docx
Copyright © TCC Microsoft

TCC Microsoft Tampere Laboratory
P.0.Box 403

Visiokatu 3

FIN-33101 TAMPERE, FINLAND
Tel. +358 71 800 8000

Fax. +358 71 804 6880



TCC

\

I Microsoft

\\\' I ‘,lu
\_/

= FINAS

"/} \\: Finnish Accreditation Service
"fr.f,,\”\l\ T117 (EN ISO/IEC 17025)

3.5. WCDMAZ2 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD 4160
FDD, Channel 9400 / 1880.0 MHz
,{'“Mm IS P N \
/f K\
~ * F\E“ANﬁ}fV U\J\ Apdili k. sconcad
Date: 26.JUN.2015 15:38:00

3.6. WCDMA4 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD 4160
FDD, Channel 1412 / 1732.4 MHz
30 [ : ‘
|20 B
== |,
I, P9 8 BP0, 8 5
' )
et -2 <L NMW
Center 1.7324 Ghz T mnz/ Span 10 MHz
Date: 26.JUN.2015 15:42:21
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3.7. WCDMADS5 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD

4140

FDD, Channel 4175 / 835.0 MHz

RPW 100 xn=
~VBW 300 xHz -
Ref 30 dbm Ace 50 as <swT 800 ms
> . :
i1 onf
L =
" o =
¥
L )
»
AT S T s
7 X
- / \
came
L5
okt o V\J% "
ey
Lo
70
Center 835 MHz 1 MHz/ Span 10 MHz
Date: 26.JUN.2015 15:46:46
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3.8. LTE2 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD, CBW 1.4MHz, QPSK, 6 RB 1104
FDD, CBW 3MHz, QPSK, 15 RB 2696
FDD, CBW 5MHz, QPSK, 25 RB 4494
FDD, CBW 10MHz, QPSK, 50 RB 8970
FDD, CBW 15MHz, QPSK, 75 RB 13440
FDD, CBW 20MHz, QPSK, 100 RB 17950
FDD, CBW 1.4MHz, 16QAM, 6 RB 1104
FDD, CBW 3MHz, 16QAM, 15 RB 2688
FDD, CBW 5MHz, 16QAM, 25 RB 4494
FDD, CBW 10MHz, 16QAM, 50 RB 8970
FDD, CBW 15MHz, 16QAM, 75 RB 13440
FDD, CBW 20MHz, 16QAM, 100 RB 17950

FDD, CBW 1.4MHz, QPSK, 6 RB, Channel 18900 / 1880.0 MHz

=== |
L« oy W“’J \‘\l dry,
e Ty
Date: 29.JUN.2015 16:11:09
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o\“\

FDD, CBW 3MHz, QPSK, 15 RB, Channel 18900 / 1880.0 MHz

~att 50

HH

16:12:25

FDD, CBW 5MHz, QPSK, 25 RB,

Channel 18900 / 1880.0 MHz

~Att

HH

16:13:19

cnN
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FDD, CBW 10MHz, QPSK, 50 RB, Channel 18900 / 1880.0 MHz

~REW 200 kHz
«VBW 1 MHz

ot 30 dmm cae so am swr 75 me
L2o. =4
o
=T |,
il
7P TN AT

Date: 29.JUN.2015 16:14:07

FDD, CBW 15MHz, QPSK, 75 RB, Channel 18900 / 1880.0 MHz

+~REW 200 kHz
VBW 1 MHz
Ref 30 dBm «“Att 50 dB SWT 100 ms

Date: 29.JUN.2015 16:14:57

o
—— | 10
T‘N | RSV EHNY VT PN ‘MM'K
L2 } \
L f \\
LN W \l‘rx et
-
L
70
Center 1.88 GHz 2 MHz/ Span 20 MHz

caN
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FDD, CBW 20MHz, QPSK, 100 RB, Channel 18900/1880 0 MHz

~REW 300 kHz
«VBW 1 MHz

Ref 30 dBm ~Att 50 dB SWT 60 ms

A N,
r_n | SR U ol bl 4\7

Center 1.88 GHz 2.5 MHz/

Date: 29.JUN.2015 16:15:43

FDD, CBW 1.4MHz, 16QAM, 6 RB, Channel 18900 / 1880.0 MHz

+~REW 50 kHz
VBW 300 kHz
Ref 30 dBm «“Att 50 dB SWT 320 ms

L =
‘
L )

7 = '\ﬂ‘ww\\(

// \\

L-go L 5 "ﬂj[ \"\ﬁ-«J‘u

L-e

~70

Center 1.88 GHz 400 kHz/
Date: 29.JUN.2015 16:16:56
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FDD, CBW 3MHz, 16QAM, 15 RB, Channel 18900/1880 0 MHz

Ref 30 aBm wAte
0
Lo

== |.

Date: 29.JUN.2015 16:18:09

FDD, CBW 5MHz, 16QAM, 25 RB, Channel 18900/1880 0 MHz

M

Center 1.88 GHz

Date: 29.JUN.2015 16:19:05
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FDD, CBW 10MHz, 16QAM, 50 RB, Channel 18900 / 1880.0 MHz

“REW 200 knz
AVBW 1 MHz :
Ref 30 dBm «att 50 aB SWT 75 ms
50 .
i
Lo =
sex
2 =X rr1 or
== |,
NghkJ\ﬁmumemwkaaaﬂ«N¢w5vﬂuq
L2
of b
a0 / \
At X LA & i
A ok Cgrstie

La

L-s

-70

Center 1.88 Guz 1.5 mmz/ Span 15 M=
Date: 29.JUN.2015 16:19:53

FDD, CBW 15MHz, 16QAM, 75 RB, Channel 18900 / 1880.0 MHz

P
Vw1 i -
et a0 amm cavt 50 am cwr 100 me
50 ac E
tr1 o
| [ » ]
e
—— | 10
‘
Y_K s PP RN Y R Yy
L. / &
o
L.
oo kel Neontitin
Lo
-
0
Center 1.88 GHz 2 MHz/ Span 20 MHz
Date: 29.JUN.2015 16:20:45
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3.90. LTE4 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]
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3.10. LTE5 T Testresults
Operation mode (TX on) 99% Occupied bandwidth [kHz]
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3.11. LTE7 Testresults

Operation mode (TX on)

99% Occupied bandwidth [kHz]
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3.12. LTE12Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD, CBW 1.4MHz, QPSK, 6 RB 1104
FDD, CBW 3MHz, QPSK, 15 RB 2696
FDD, CBW 5MHz, QPSK, 25 RB 4494
FDD, CBW 10MHz, QPSK, 50 RB 8970
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FDD, CBW 1.4MHz, 16QAM 6 RB, Channel 23095 / 707.5 MHz

.
l20 = [ 2]
(1 or
== |, -
“
f[ = WW\I\I
7
‘ / \ )
. "ﬂi k{“
IR S -
Date: 30.JUN.2015 11:33:03

FDD, CBW 3MHz, 16QAM, 15 RB, Channel 23095 / 707.5 MHz

“RBW 50 kHz

«VBW 300 kHz -40
Ref 30 dBm «Att 50 dB SWT 320 ms 05.588000000

Center 707.5 MHz 400 kHz/ Span 4 MHz

Date: 30.JUN.2015 11:34:18

FCC Part 22 Compliance Test Report TCC Microsoft Tampere Laboratory
/Template Version 15.0 51 (114) P.0.Box 403

Visiokatu 3
FCC_Cellular_RM-1116_10_ant1.docx FIN-33101 TAMPERE, FINLAND
Copyright © TCC Microsoft Tel. 4358 71 800 8000

Fax. +358 71 804 6880



TCC

.l 1

Microsoft

\\\' I ‘,lu

:,/,
\\A\

1

FINAS

/—\ \}? Finnish Accreditation Service
""fu‘”\u\n T117 (EN ISO/IEC 17025)

w

\‘

FDD, CBW 5MHz, 16QAM, 25 RB, Channel 23095 / 707.5 MHz

+~REW 100 kHz
«VBW 300 kHz

Date: 30.JUN.2015 11:35:16

Ref 30 dBm +Att 50 dB SWT 140 ms M
30 ™
(r
L20 = =
. =
== L
L -
M
f‘wwwwwww y\Y
-2 [ \
o bt
At L\L -
P s
L-e
-70
Center 707.5 Miz 700 knz/ Span 7 MHz

FDD, CBW 10MHz, 16QAM, 50 RB, Channel 23095 / 707.5 MHz

“RBW 200 kHz

~VBW 1 MHz

i

Date: 30.JUN.2015 11:36:06

Ref 30 dbm sate 50 an swr 75 ms '
30 ’

i1 or

) )

i1
Lo

"y et sl A A
’“‘LN b W
o

Lo
M&««&NJ Wi
-
Lo
70
Center 707.5 MHz 1.5 MHz/ Span 15 MHz
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3.13. LTE17 Test results

Operation mode (TX on) 99% Occupied bandwidth [kHz]
FDD, CBW 5MHz, QPSK, 25 RB 4494
FDD, CBW 10MHz, QPSK, 50 RB 8970
FDD, CBW 5MHz, 16QAM, 25 RB 4494
FDD, CBW 10MHz, 16QAM, 50RB 8970

FDD, CBW 5MHz, QPSK, 25 RB, Channel 23790 / 710.0 MHz

“RBW 100 kHz

«VBW 300 kHz -
Ref 30 dBm «Att 50 dB SWT 140 ms c 0000 1

Center 710 MHz 700 kHz/ span 7 MHz

Date: 30.JUN.2015 11:50:33

FDD, CBW 10MHz, QPSK, 50 RB, Channel 23790 / 710.0 MHz

“RBW 200 kHz
~VBW 1 MHz
Ref 30 dBm ~Att 50 dB SWT 75 ms

Span 15 MHz

Date: 30.JUN.2015 11:51:25

FCC Part 22 Compliance Test Report
/Template Version 15.0 53 (114)

FCC_Cellular_RM-1116_10_ant1.docx
Copyright © TCC Microsoft

TCC Microsoft Tampere Laboratory
P.0.Box 403

Visiokatu 3

FIN-33101 TAMPERE, FINLAND
Tel. +358 71 800 8000

Fax. +358 71 804 6880



TCC

a" Microsoft

\\\' I ‘,lu

:,/,
\\A\

1

FINAS

/—\ \}? Finnish Accreditation Service
""fu‘”\u\n T117 (EN ISO/IEC 17025)

o\“\

FDD, CBW 5MHz, 16QAM, 25 RB, Channel 23790 / 710.0 MHz

~REW 100

«VBW 300 kHz

Ref 30 dBm ~Att 50 dB SWT 140 ms

Center 710 MHz 700 kHz/

Date: 30.JUN.2015 11:52:23

Span 7 MHz

FDD, CBW 10MHz, 16QAM, 50 RB, Channel 23790 / 710.0 MHz

«VBW 1 MHz

“RBW 200 kHz

Ref 30 dBm «Att 50 dB SWT 75 ms

At At Y 725 V.S .9

Center 710 MHz 1.5 MHz/

Date: 30.JUN.2015 11:53:13
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4, Band edge compliance, Antenna 1
(FCC §24.238(a), §27.53(9),

§22.917(a), RSS-133 6.5, RSS-132 4.5, RSS-139 6.5)

EUT with DUT number

RM-1085, DUT 400015

Accessories with DUT numbers

BV-T4D DUT400012, AC-100E DUT400013, WH-308 DUT400014

Operation Voltage [V] / [Hz]

Nominal

Results

PASSED

Remarks

Air Pressure [kPa]

Temp [°C] / Humidity [%6RH] /

20 /50 /100.4

Date of measurements

26-Jun-2015

Measured by

Timo Raiskio

4.1. Test Setup

Spectrum
analyser
Radio 20dB
simulator attenuator

divider

Power Attenuator

EUT

4.2. Test method and limit

The measurementis made accordingtoapplicable FCCrule partsand IC standards.

Limitsforband edge compliance measurements

Operation band Frequency range [MHz] Limit [dBm]
GSM 1900 Below 1850 and above 1910 -13
GSM 850 Below 824 and above 849 -13
WCDMA2 Below 1850 and above 1910 -13
WCDMA4 Below 1710 and above 1755 -13
WCDMA5 Below 824 and above 849 -13
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4.3. GSM 850 Test results
Channel 128 / 824.2 MHz

40 T ECC.B.and.Edge

30T

20T

823,998

LimitindBm
B

20T
30+
40+

-50 T

823 823.2 823.4 823.6 823.8 824 824.2 824.4 824.6 824.8 825
Frequency in MHz

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
GSM 823.998 -23.05 PASSED

Channel 251 / 848.8 MHz

40+

30T

20T

ECCBand Edge

Limitin dBm
B

20+
30+
40+

50T

848 848.2 848.4 848.6 848.8 849 849.2 849.4 849.6 849.8 850
Frequency in MHz

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result

GSM 849.022 -22.79 PASSED
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Channel 128 / 824.2 MHz

ECC B.and.Edge

407
30T

20T

823.970000 MHz
-31369 dBm

LimitindBm
B

4 1 A IR W Y T Y

dAabarl i beadh ot k),

823 823.2 8234 823.6 823.8 824

Frequency in MHz

824.2

824.4

824.6 824.8 825

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)

Operation mode (TX on) | Frequency [MHz] | Level [dBm]

Result

-31.37

EGPRS 823.970

PASSED

Channel 251 / 848.8 MHz

40T

30T

20T

ECCBand Edge

Limitin dBm
B

849.084000 MHz
-33.275 dBm

PR WA WY Tyere B Y

Mad

RTEY W Al A

F RN

848 848.2 848.4 848.6 848.8 849

Frequency in MHz

849.2

849.4

849.6 849.8 850

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

EGPRS

849.004

-33.27

PASSED
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4.4. GSM 1900 Test results
Channel 512 / 1850.2 MHz

407
30t

20T

LimitindBm

FGCC-B and Edge

1849 1849.5 1850 1850.5 1851
Frequency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
GSM 1849.998 -22.84 PASSED

Channel 810 / 1909.8 MHz

4OI

30

20

Limitin dBm
B

-20

-30

-40

-50

EFCC BandEdge

16 000 GHZ

1909 1909.5

1910

Frequency in MHz

1910.5

nn

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)

Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result
GSM 1910.016 -26.43 PASSED
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Channel 512 / 1850.2 MHz

40T
FGCC-B and Edge

30T

20T

LimitindBm
B

-20 T

184997800Q GHz
30+
40+

-50 T

1849 1849.5 1850 1850.5 1851
Frequency in MHz

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
EGPRS 1849.978 -36.16 PASSED

Channel 810 / 1909.8 MHz

40T

30T

20T

EFCC BandEdge

Limitin dBm
B

201 1910010000 GHz
304
a0t

50+

Ao N A Adah s dds I

1909 1909.5 910 19105 on
Frequency in MHz

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result

EGPRS 1910.010 -35.30 PASSED
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45. WCDMAZ2 Test results
Channel 9262 / 1852.4 MHz

40T
FGCC-B and Edge

30T

20T

1849886000.GHZ
-23.947 dBm

LimitindBm
B

20T
30+
40+

-50 T

1849 18495 1850 1850.5 1851
Frequency in MHz

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
FDD 1849.886 -23.95 PASSED

Channel 9538 / 1907.6 MHz

407

30T

20T

EFCC BandEdge

T910198000°GH

-25.663.dBm

Limitin dBm
B

20+
30+
40+

50T

1909 1909.5 910 19105 on
Frequency in MHz

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result

FDD 1910.198 -25.66 PASSED
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4.6. WCDMA4 Test results
Channel 1312 / 1712.4 MHz

40T
FCC B and Edge

30T

20T

1709852000-GHz

-25.432 dBm

LimitindBm
B

20T
30+
40+

-50 T

709 1709.5 710 7105 frgil
Frequency in MHz

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
FDD 1709.852 -25.43 PASSED

Channel 1513 / 1752.6 MHz

407

30

20T

EFCC BandEdge

L/551H4000 GHZ
-26.352 dBm

Limitin dBm
B

20+
30+
40+

50T

1754 1754.5 755 1755.5 756
Frequency in MHz

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result

FDD 1755.154 -26.35 PASSED
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47. WCDMAS5 Test results
Channel 4132 / 826.4 MHz

407
30t

20T

ECC.B.and.Edge

LimitindBm
B

20T
30+
40+

-50 T

823:832000Mv+t

-25.482.dBm

823 823.2 8234 823.6 823.8

824 824.2
Frequency in MHz

824.4

824.8 825

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)

Operation mode (TX on) | Frequency [MHz]

Level [dBm]

Result

FDD 823.832

-25.48

PASSED

Channel 4233 / 846.6 MHz

40+

30T

20T

Limitin dBm
B

20+
30+
40+

50T

ECCBand Edge

849.176 000 M Hz
-27.215:dBm

848 848.2 848.4 848.6 848.8

849 849.2
Frequency in MHz

849.4

849.8 850

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)

Operation mode (TX on) | Frequency [MHz]

Level [dBm]

Result

FDD 849.176

-27.22

PASSED
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4.8. LTE2 Test results

Channel 18700 / 1860 MHz

407
30t

20T

FGCC-B and Edge

LimitindBm
B

-20 T

30+

1829996000 GHz

-28.462 dBm

Y

40+

-50 T

1849 1849.5

1850

Frequency in MHz

1850.5 1851

RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

FDD, CBW 20MHz, QPSK, 100 RB

1849.996

-28.46

PASSED

Channel 19100 / 1900 MHz

407

30T

20T

Limitin dBm
B

20+
30+
40+

50T

EFCC BandEdge

b 4

1910008000 GHz
-29.031dBm

1909 1909.5

1910

Frequency in MHz

1910.5 nn

RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)

FCC_Cellular_RM-1116_10_ant1.docx

Copyright © TCC Microsoft

Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 20MHz, QPSK, 100 RB 1910.008 -29.03 PASSED
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Channel 18700 / 1860 MHz

40T
4 FCC-Band Edge
30T
201
ol
c ot
2 o
§ £ 1849986000 GHz
5 -20°T =29.668 dBm
40 +
-50 1
1849 1849.5 1850 1850.5 1851
Frequency in MHz
RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 20MHz, 16QAM, 100 RB 1849.986 -29.67 PASSED
Channel 19100 / 1900 MHz
40T
304
204
ol
£ ot
R FCC-Band Edge
‘g’ 20“ 1910044000 GHz
o -e0T -30.812 dBm
-30 T b 4 e e
40+
50+
1909 I ]90IQ.5 ]9I10 ]91ID.5 I :IQI:Il
Frequency in MHz
RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 20MHz, 16QAM, 100 RB 1910.044 -30.81 PASSED
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49. LTE4 Test results
Channel 20050 / 1720 MHz

407

FCC B and Edge

30T

20T

1709956000 GHz
-26.302 dBm

4

LimitindBm

-20 T

30 F
40+

-50 T

1709 1709.5 710

Frequency in MHz

17105

RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)

Operation mode (TX on) Frequency [MHz]

Level [dBm]

Result

FDD, CBW 20MHz, QPSK, 100 RB 1709.956

-26.30

PASSED

Channel 20300 / 1745 MHz

407

30

20T

EFCC BandEdge

Limitin dBm

-20 1 -30.884 dBm
304
-40+

50T

1755004000 GHz

1754 17545 1755

Frequency in MHz

1755.5

1756

RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)

Operation mode (TX on) Frequency [MHz]

Level [dBm]

Result

FDD, CBW 20MHz, QPSK, 100 RB 1755.004

-30.88

PASSED
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Channel 20050 / 1720 MHz

40T
FCC B and Edge

30T

20T

1709986000 GHz
-27.911dBm

LimitindBm
B

-20 T

-30
40+

-50 T

1709 1709.5 710 7105 frgil
Frequency in MHz

RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 20MHz, 16QAM, 100 RB 1709.986 -27.91 PASSED

Channel 20300 / 1745 MHz

40T

30

20T

EFCC BandEdge

1755028000 GHz
-31050 dBm

Limitin dBm
B

20+

30T
40+

50+

754 17545 755 1755.5 1756
Frequency in MHz

RMS (RBW: 200 kHz, VBW: 1 MHz, Max hold)

Operation mode (TX on) Frequency [MHz] | Level [dBm] [ Result
FDD, CBW 20MHz, 16QAM, 100 RB 1755.028 -31.05 PASSED
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410. LTE5 Testresults
Channel 20450 / 829 MHz

407
30t

20T

ECC.B.and.Edge

LimitindBm
B

-20 T

30+

823.966000 M Hz
-30.609 dBm

40+

-50 T

823 823.2 8234

823.6

823.8 824 824.2 824.4 824.6 824.8 825

Frequency in MHz

RMS (RBW: 100 kHz, VBW: 300 kHz, Max hold)

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

FDD, CBW 10MHz, QPSK, 50 RB

823.966

-30.61

PASSED

Channel 20600 / 844 MHz

40+

30T

20T

Limitin dBm
B

20+
30+
40+

50T

ECCBand Edge

849.0.

2000 M'H

-28.305.dBm

Y .

848 848.2 848.4

848.6

848.8

849

849.2

Frequency in MHz

849.4

849.6

849.8 850

RMS (RBW: 100 kHz, VBW: 300 kHz, Max hold)

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

FDD, CBW 10MHz, QPSK, 50 RB

849.044

-28.30

PASSED
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Channel 20450 / 829 MHz

40 FCC Band Edge
20
%.E; 0
é 20 824.000000 MHz
5 -32.652 dBm
-40 g
823 8232 8234 823.6 823.8 824 824.2 8244 8246 8248 825
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz, Max hold)
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 10MHz, 16QAM, 50 RB 824.000 -32.65 PASSED
Channel 20600 / 844 MHz
40+
30T
207
ol
e OfF
2 o FceBand Edge
= 1 849.008000 MHZ
£ 04 -29.392 dBm
-30+ My s AR, g Ja e
40+
50+
848 I 84I8.2 I 84I8.4 84I8.6 I 84I8.8 I 8;19 84‘:).2 I 84;3.4 84I9.6 84‘:3.8 I 8%0
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz, Max hold)
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 10MHz, 16QAM, 50 RB 849.008 -29.39 PASSED
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411. LTE7 Testresults
Channel 20850 / 2510 MHz

40T
FCC-B.and.Edge LTEZ

30T

20T

LimitindBm
B
T
N

201
1 b 4
-30F

40+

-50 T

2499 24995 2500 2500.5 2501
Frequency in MHz

RMS detector, Max hold
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result

FDD, CBW 20MHz, QPSK, 100 RB 2499.900 -25.61 PASSED

Channel 21350 / 2560 MHz

407

30T

20T

£
'Cg 2.570106000 GH FCC B and Edge LTE7
:E -22.004 dBm
5 : 4

30+

40+

-50 T

2569 2569.5 2570 2570.5 2571

Frequency in MHz

RMS detector, Max hold

Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 20MHz, QPSK, 100 RB 2570.106 -22.00 PASSED
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Channel 20850 / 2510 MHz

40T
FCC-B.and.-Edge. L.TEZ

30T

20T

2.499802000 GHz
-26.765 dBm

b 4

LimitindBm
B

-20 T

-30
40+

-50 T

2499 24995 2500 2500.5 2501
Frequency in MHz

RMS detector, Max hold
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 20MHz, 16QAM, 100 RB 2499.802 -26.76 PASSED

Channel 21350 / 2560 MHz

40T

30T

20T

£
% 2.570026000 GHz FCC B and Edge LTE?7
é -22.660 dBm
3 Y

-30 T

40+

50+

2569 2569.5 2570 25705 2571

Frequency in MHz

RMS detector, Max hold

Operation mode (TX on) Frequency [MHz] | Level [dBm] [ Result
FDD, CBW 20MHz, 16QAM, 100 RB 2570.026 -22.66 PASSED
FCC Part 22 Compliance Test Report TCC Microsoft Tampere Laboratory
/Template Version 15.0 70 (114) P.0.Box 403
Visiokatu 3
FCC_Cellular_RM-1116_10_ant1.docx FIN-33101 TAMPERE, FINLAND
Copyright © TCC Microsoft Tel. 4358 71 800 8000

Fax. +358 71 804 6880



TCC

a" Microsoft

N

Finnish Accreditation Service
AR T117 (EN ISO/IEC 17025)

412. LTE12Test results
Channel 23060 / 704 MHz

407
30t

20T

FCC B and Edge LTE12

LimitindBm
B

-20 T

30+

698.898200 MHz
-32.054 dBm

40+

-50 T

698 698.2 698.4

698.6

698.8 699

699.2

Frequency in MHz

699.4

699.6 699.8 700

RMS detector, Max hold

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

FDD, CBW 10MHz, QPSK, 50 RB

698.898

-32.05

PASSED

Channel 23130 / 711 MHz

407

30T

20T

£
o
.-; 16.283-600-M-H FCC Band Edge LTE12
E -26.265 dBm
k2 : -
ol
-50 T
715 715.2 715.4 715.6 7158 716 716.2 716.4 716.6 716.8 7
Frequency in MHz
RMS detector, Max hold
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 10MHz, QPSK, 50 RB 716.284 -26.27 PASSED
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Channel 23060 / 704 MHz

407
30T

20T

EFCC B and Edge LTE12

LimitindBm
B

-20 T

30+

698.851400 M Hz
-35.268 dBm

-50 T

698 698.2 698.4 6!

98.6 698.8 699

699.2 699.4

Frequency in MHz

699.6 699.8 700

RMS detector, Max hold

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

FDD, CBW 10MHz, 16QAM, 50 RB

698.851

-35.27

PASSED

Channel 23130 / 711 MHz

40T

30T

20T

Limitin dBm
B

ECC Band Edge L TE12

7167229600 M+t

-27.328 dBm

b 4

715 715.2 7154

715.6 7158 716

716.2

Frequency in MHz

716.4

716.6 716.8 7

RMS detector, Max hold

Operation mode (TX on)

Frequency [MHz]

Level [dBm]

Result

FDD, CBW 10MHz, 16QAM, 50 RB

716.230

-27.33

PASSED
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413. LTE17 Test results
Channel 23780 / 709 MHz

40: FCC B and Edge

30T

20T

03.7256.000-M-H

-26.257 dBm

Yy

LimitindBm
B

-20 T

30F
40+

-50 T

703 703.2 703.4 703.6 703.8 704 704.2 704.4 704.6 704.8 705
Frequency in MHz

RMS detector, Max hold
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result

FDD, CBW 10MHz, QPSK, 50 RB 703.756 -26.26 PASSED

Channel 23800 / 711 MHz

40T
30t
20t
04+
£
o
.E 716.490600 M H Ecc BandEdge
E -25.370 dBm
- - Y. , -
wol
-50 T
715 715.2 715.4 715.6 715.8 716 716.2 716.4 716.6 716.8 77
Frequency in MHz
RMS detector, Max hold
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 10MHz, QPSK, 50 RB 716.491 -25.37 PASSED
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Channel 23780 / 709 MHz

40: FCC B and Edge

30T

20T

+ 703.6680200 M Hz
20+ -28.107 dBm

¥y

LimitindBm
B

-30 Trr Whids et

-50 T

703 703.2 703.4 703.6 703.8 704 704.2 704.4 704.6 704.8 705
Frequency in MHz

RMS detector, Max hold
Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 10MHz, 16QAM, 50 RB 703.880 -28.11 PASSED

Channel 23800 / 711 MHz

40T

30T

20T

ECCBand Edge

796~ Mt
-26.729 dBm

) 4

v Y Ao

Limitin dBm
B

715 7152 715.4 715.6 715.8 716 716.2 716.4 716.6 716.8 77
Frequency in MHz

RMS detector, Max hold

Operation mode (TX on) Frequency [MHz] | Level [dBm] Result
FDD, CBW 10MHz, 16QAM, 50 RB 716.233 -26.73 PASSED
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5. Frequency stability, temperature variation, Antenna 1
(FCC 82.1055(a), RSS-133 6.3, RSS-132 4.3, RSS-139 6.3)

EUT with DUT number

RM-1085, DUT 400015

Accessories with DUT numbers

BV-T4D DUT400012, AC-100E DUT400013, WH-308 DUT400014

Operation Voltage [V] / [Hz]

Nominal

Results

PASSED

Remarks

Temp [°C] / Humidity [%6RH] /
Air Pressure [kPa]

20 /50 /100.4

Date of measurements

26-Jun-2015

Measured by

Timo Raiskio

5.1. Test Setup

Radio Attenuator

EUT

simulator

5.2. Test method and limit

Climate chamber

The measurementis made accordingtoapplicable FCCrule parts and IC standards as follows:

The climate chambertemperature is settothe maximum value and the temperature is allowed to

stabilize.
The EUT is placed inthe chamber.

The EUT issetin idle mode for 15 minutes.

The EUT issetto transmit.

The transmitfrequency error was measured immediately.
The stepsc - e were repeated for each temperature.Limits for frequency stability, temperature variation

measurements
Frequency deviation [ppm]
+-25
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5.3. GSM 1900 Test results
GSM, Channel 661/ 1880.0 MHz
Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 1880.00 26.09000 0.0139 PASSED
40 1880.00 21.70000 0.0115 PASSED
30 1880.00 14.27000 0.0076 PASSED
20 1880.00 10.40000 0.0055 PASSED
10 1880.00 13.82000 0.0074 PASSED
0 1880.00 28.54000 0.0152 PASSED
-10 1880.00 23.12000 0.0123 PASSED
-20 1880.00 31.19000 0.0166 PASSED
-30 1880.00 21.70000 0.0115 PASSED
5.4. GSM 850 Test results
GSM, Channel 190/ 836.6 MHz
Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 836.60 3.49000 0.0042 PASSED
40 836.60 -8.14000 -0.0097 PASSED
30 836.60 -5.94000 -0.0071 PASSED
20 836.60 1.74000 0.0021 PASSED
10 836.60 0.71000 0.0008 PASSED
0 836.60 1.74000 0.0021 PASSED
-10 836.60 3.49000 0.0042 PASSED
-20 836.60 2.07000 0.0025 PASSED
-30 836.60 -2.78000 -0.0033 PASSED
5.5. WCDMAA4 Test results
FDD, Channel 1412 / 1732.4 MHz
Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 1732.40 -2.39563 -0.0014 PASSED
40 1732.40 -1.35803 -0.0008 PASSED
30 1732.40 -15.88440 -0.0092 PASSED
20 1732.40 -0.73242 -0.0004 PASSED
10 1732.40 -2.36511 -0.0014 PASSED
0 1732.40 -4.04358 -0.0023 PASSED
-10 1732.40 -1.37329 -0.0008 PASSED
-20 1732.40 -2.70081 -0.0016 PASSED
-30 1732.40 -1.93787 -0.0011 PASSED
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5.6. LTEY Test results
FDD, CBW 20MHz, QPSK, 100 RB, Channel 21100 / 2535.0 MHz

Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 2535.00 -2.27451 -0.0009 PASSED
40 2535.00 -1.48773 -0.0006 PASSED
30 2535.00 -3.19004 -0.0013 PASSED
20 2535.00 -2.48909 -0.001 PASSED
10 2535.00 -2.23160 -0.0009 PASSED
0 2535.00 -2.98977 -0.0012 PASSED
-10 2535.00 -1.95980 -0.0008 PASSED
-20 2535.00 -3.94821 -0.0016 PASSED
-30 2535.00 -4.92096 -0.0019 PASSED

57. LTE12 Test results
FDD, CBW 10MHz, QPSK, 50 RB, Channel 23095 / 707.5 MHz

Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 707.50 -0.70095 -0.001 PASSED
40 707.50 -0.07153 -0.0001 PASSED
30 707.50 -0.20027 -0.0003 PASSED
20 707.50 0.38624 0.0006 PASSED
10 707.50 0.35763 0.0005 PASSED
0 707.50 0.92983 0.0013 PASSED
-10 707.50 1.04427 0.0015 PASSED
-20 707.50 -0.54359 -0.0008 PASSED
-30 707.50 -1.65939 -0.0023 PASSED

5.8. LTE17 Test results
FDD, CBW 10MHz, QPSK, 50 RB, Channel 23790 / 710.0 MHz

Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 710.00 -0.57220 -0.0008 PASSED
40 710.00 -0.58651 -0.0008 PASSED
30 710.00 0.44346 0.0006 PASSED
20 710.00 -0.27180 -0.0004 PASSED
10 710.00 -0.31471 -0.0004 PASSED
0 710.00 0.92983 0.0013 PASSED
-10 710.00 0.62943 0.0009 PASSED
-20 710.00 -0.11444 -0.0002 PASSED
-30 710.00 1.24455 0.0017 PASSED
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6. Frequency stability, temperature variation, (Band edge method),

Antenna1
(RSS-139 6.3, RSS-199 4.3, RSS-130 4.3, RSS-130 4.3 (a))

EUT with DUT number RM-1085, DUT 400015

Accessories with DUT numbers | o\, 145 pyT400012, AC-100E DUT400013, WH-308 DUTA00014

Operation Voltage [V] / [Hz] Nominal

Results PASSED

Remarks -

Temp [°C] / Humidity [YoRH] / -30 /20 /50

Air Pressure [kPa]

Date of measurements 14-Jul-2015

Measured by Timo Raiskio

6.1. Test Setup

Radio Attenuator EUT
simulator

Climate chamber

6.2. Test method and limit
The measurementis made accordingto applicable FCCrule parts and IC standards as follows:

The climate chambertemperature is set to the maximum value and the temperature is allowed to
stabilize.

The EUT is placedinthe chamber.

The EUT issetin idle mode for 15 minutes.

The EUT issetto transmit.

The transmitfrequency error was measured immediately.

The stepsc - e were repeated foreach temperature.

The results were then calculated as persection 4.3 of RSS-130.

Limits for frequency stability, temperature variation measurements

Limit

The results must be within the operating band.
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6.3. WCDMA4 Test results
Channel 1412 / 1732.4 MHz
40
30
20
10
c 101144 GHz 1754848 GHz
= m -134dBm
s -0 FCC Band e
:E -20
-30
-40
-50
1709 1730 1740 1750 1756
Frequency in MHz
RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHz] [MHz] [MHz] [MHz]
50 17.54761 1710.144000 1710.143982 1754.848000 1754.848017 PASSED
Channel 1412 / 1732.4 MHz
40
30
20
10
e 19 GHz 1754832 GHz
@ - m -13¢Bm
= 10 FCC Band e
:E -20
-30
-40
-50
1769 1730 1740 1750 1756
Frequency in MHz
RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev sl
[°C] [Hz] [MHz] [MHz] [MHZ] [MHz]
20 -1.78528 1710.144000 1710.143998 1754.852000 1754.852001 PASSED
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Channel 1412 / 1732.4 MHz

40
30
20
10
_CE 1@ (n_‘:HZ 17?213 é)r;BHz
c - FCC Band e
Ef -20
-30
-40
-50
1709 1720 1730 1740 1750 1756
Frequency in MHz
RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHZz] [MHz] [MHz] [MHz]
-30 3.98254 1710.152000 1710.151996 1754.840000 1754.840003 PASSED
6.4. LTE4 Test results
Channel 20175 / 1732.5 MHz
40
30
20
10
£ GHz 1754 GHz
% =13 m
s - FCC Band e
E 20
-30
-40
-50
]7.09 1730 1740 1750 1756
Frequency in MHz
RMS (RBW:500 kHz, VBW: 2 MHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHz] [MHz] [MHz] [MHz]
50 3.70503 1710.640000 1710.639996 1754.344000 1754.344003 PASSED
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Channel 20175 / 1732.5 MHz

40

30

20

LimitindBm
B

-20
-30

-40

GHz

1754
=13
FCC Band

GHz
m
e

1730

1740

Frequency in MHz

1750

1756

RMS (RBW: 500 kHz, VBW: 2 MHz)

Temperature
[°C]

Deviation
[Hz]

Low marker
[MHZz]

Marker — Dev
[MHz]

High marker
[MHz]

Marker + Dev
[MHz]

Result

20

2.24590

1710.644000

1710.643997

1754.344000

1754.344002

PASSED

Channel 20175 / 1732.5 MHz

40

30

20

GHz

Limitin dBm
B

-20

-30

-40

-50

1754 GHz
=13 m
FCC Band e

1709 1720 1730 1740
Frequency in MHz

1750 1756

RMS (RBW: 500 kHz, VBW: 2 MHz)

Temperature
[°C]

Deviation
[Hz]

Low marker
[MHz]

Marker — Dev
[MHz]

High marker
[MHz]

Marker + Dev
[MHz]

Result

-30

151634

1710.644000

1710.643998

1754.340000

1754.340001

PASSED
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6.5. LTE7 Test results
Channel 21100 / 2535.0 MHz
40
30
20
10
£ 2.8p638 GHz 2:569356 GHz
E © Bm FCC B and Edgé
;é -20
-30
-40
-50
24.99 2510 2520 2530 2540 2550 2560 2571
Frequency in MHz
RMS (RBW: 500 kHz, VBW: 2 MHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHZz] [MHz] [MHz] [MHz]
50 1.53065 2500.638000 2500.637998 2569.356000 2569.356001 PASSED
Channel 21100 / 2535.0 MHz
40
30
20
10
£ 2.8p638 GHz 2569362 GHz
E © Bm FCC B and Edgé
;é -20
-30
-40
-50
24.99 2510 2520 2530 2540 2550 2560 2571
Frequency in MHz
RMS (RBW: 500 kHz, VBW: 2 MHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev sl
[°C] [Hz] [MHz] [MHz] [MHZ] [MHz]
20 1.85967 2500.638000 2500.637998 2569.362000 2569.362001 PASSED

Channel 21100 / 2535.0 MHz
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40
30
20
10
s 2 4 GHz 2569368 GHz
E —]D- m FCC B and Edgéjé
:% -20
-30
-40
-50
24l99 2510 2520 2530 2540 2550 2560 2571
Frequency in MHz
RMS (RBW: 500 kHz, VBW: 2 MHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHZz] [MHz] [MHz] [MHz]
-30 2.30312 2500.644000 2500.643997 2569.368000 2569.368002 PASSED
6.6. LTE12 Test results
Channel 23095 / 707.5 MHz
40T
30l
20T
ol
= 715.580000 M Hz
3 213¢BM
= FCC BandE LTE1L2
:‘g‘
50l
698 700 702 704 706 708 710 712 714 76 717
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[cC] [Hz] [MHz] [MHz] [MHz] [MHz]
50 -0.88692 699.420000 699.419999 715.580000 715.580000 PASSED
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Channel 23095 / 707.5 MHz

407

30T

20T

70

0.000000 MHz

LimitindBm
B

-21dBm

698 700 702 704 706 708 710 712 714 76 717
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHz] [MHZz] [MHZz] [MHZz]
20 -1.00000 700.000000 699.999999 715.576000 715.576001 PASSED
Channel 23095 / 707.5 MHz
40T
30l
207
ol
= 715.580000 M Hz
3 “13¢BM
= FCC BandE LTE1L2
£
0}
698 700 702 704 706 708 710 712 714 76 717
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[eC] [Hz] [MHz] [MHz] [MHz] [MHz]
-30 0.78678 699.420000 699.419999 715.580000 715.580000 PASSED
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6.7.

LTE17 Test results

Channel 23790 / 710.0 MHz

407
30t

20T

LimitindBm

a0l
-50 T
703 704 706 708 710 712 714 716 7
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHz] [MHZz] [MHZz] [MHZz]
50 -0.80109 704.416000 704.415999 715.580000 715.580000 PASSED
Channel 23790 / 710.0 MHz
40T
304
207
ol
&
a0l
-50 T
703 704 706 708 710 712 714 716 7
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Temperature Deviation Low marker Marker — Dev High marker Marker + Dev sl
[eC] [Hz] [MHz] [MHz] [MHz] [MHz]
20 -0.54359 704.416000 704.415999 715.580000 715.580000 PASSED
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Channel 23790 / 710.0 MHz

407

30T

20T

LimitindBm

40+

-50 T

703 704 706 708 710 712 74 716 7

Frequency in MHz

RMS (RBW: 100 kHz, VBW: 300 kHz)

Temperature Deviation Low marker Marker — Dev High marker Marker + Dev Result
[°C] [Hz] [MHZz] [MHZz] [MHZz] [MHZz]
-30 -0.40054 704.420000 704.419999 715.576000 715.576000 PASSED
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7. Frequency stability, voltage variation, Antenna1
(FCC 82.1055(d), §27.54, RSS-133 6.3, RSS-132 4.3, RSS-139 6.3, RSS-199 4.3, RSS-130 4.3,

RSS-130 4.3 (a))

EUT with DUT number

RM-1085, DUT 400015

Accessories with DUT numbers

SD-241R, DUT 400019

Operation Voltage [V] / [Hz]

3.3/39/4.4

Results

PASSED

Remarks

Temp [°C] / Humidity [%6RH] /
Air Pressure [kPa]

22 /50 /103.4

Date of measurements

29-Jun-2015

Measured by

Timo Raiskio

7.1. Test Setup

simulator

Radio Attenuator EUT

7.2. Test method and limit

Variable
power supply

The measurementis made accordingtoapplicable FCCrule parts and IC standards as follows:

The EUT battery was replaced with an adjustable power supply. The frequency stability was measured at
nominal voltage and at the battery cut-off point.
Limits for frequency stability, voltage variation measurements

Frequency deviation [ppm]

+\- 25
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7.3. GSM 850 Test results
GSM,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 836.60 0.32000 0.0004 PASSED
Battery cut-off point /3.3 836.60 -1.36000 -0.0016 PASSED
Nominal /3.9 836.60 -1.49000 -0.0018 PASSED
7.4. GSM 1900 Test results
GSM,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 1880.00 2.91000 0.0015 PASSED
Battery cut-off point /3.3 1880.00 12.59000 0.0067 PASSED
Nominal /3.9 1880.00 12.85000 0.0068 PASSED
7.5. WCDMAA4 Test results
FDD,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 1732.40 -1.93787 -0.0011 PASSED
Battery cut-off point /3.3 1732.40 -2.07520 -0.0012 PASSED
Nominal /3.9 1732.40 -1.14441 -0.0007 PASSED
7.6. LTE4 Test results
FDD, CBW 20MHz, QPSK, 100 RB, Channel 20175 / 1732.5 MHz
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 1732.50 2.16007 0.0012 PASSED
Battery cut-off point /3.3 1732.50 2.96116 0.0017 PASSED
Nominal /3.9 1732.50 -0.44346 -0.0003 PASSED
7.7. LTES Test results
FDD, CBW 10MHz, QPSK, 50 RB, Channel 20525 / 836.5 MHz
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 836.50 -0.60081 -0.0007 PASSED
Battery cut-off point /3.3 836.50 0.10014 0.0001 PASSED
Nominal /3.9 836.50 -0.70095 -0.0008 PASSED
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7.8. LTE7 Test results

FDD, CBW 20MHz, QPSK, 100 RB, Channel 21100 / 2535.0 MHz

Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 2535.00 -5.43594 -0.0021 PASSED
Battery cut-off point /3.3 2535.00 -5.82218 -0.0023 PASSED
Nominal /3.9 2535.00 -2.53201 -0.001 PASSED
7.9. LTE12 Test results
FDD, CBW 10MHz, QPSK, 50 RB, Channel 23095 / 707.5 MHz
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 707.50 -0.27180 -0.0004 PASSED
Battery cut-off point /3.3 707.50 -1.31607 -0.0019 PASSED
Nominal /3.9 707.50 -0.82970 -0.0012 PASSED
7.10. LTE17 Test results
FDD, CBW 10MHz, QPSK, 50 RB, Channel 23790 / 710.0 MHz
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.4 710.00 -0.40054 -0.0006 PASSED
Battery cut-off point /3.3 710.00 -0.95844 -0.0014 PASSED
Nominal /3.9 710.00 -1.05858 -0.0015 PASSED
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8. Frequency stability, voltage variation, (Band edge method),
Antenna1

(RSS-199 4.3, RSS-130 4.3, RSS-130 4.3 (a), RSS-139 6.3)

EUT with DUT number

RM-1085, DUT 400015

Accessories with DUT numbers

SD-241R, DUT 400019

Operation Voltage [V] / [Hz]

3.3/39/4.4

Results

PASSED

Remarks

Temp [°C] / Humidity [%RH] /
Air Pressure [kPa]

22 /50 /103.4

Date of measurements 30-Jun-2015
Measured by Timo Raiskio
8.1. Test Setup
Radio Attenuator EUT Variable

simulator

power supply

8.2. Test method and limit
The measurementis made accordingto applicable FCCrule partsand IC standards as follows:

The EUT battery was replaced with an adjustable power supply. The frequency stability was measured at
nominal voltage and at the battery cut-off point.

The results were then calculated as persection 4.3 of RSS-130.

Limits for frequency stability, voltage variation measurements

Limit

The results must be within the operating band.
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8.3. WCDMA4 Test results

40

30

20

19 GHz

LimitindBm
B

-20

-30

-40

-50

1754844 GHz
“13dBm
FCC Band e

1709 1720 1730 1740

Frequency in MHz

1750 1756

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)

Voltage
level [V]

Deviation
[Hz]

Low marker
[MHz]

Marker — Dev
[MHz]

High marker
[MHz]

Marker + Dev
[MHz]

Result

Max / 4.4

10.80322

1710.144000

1710.143989

1754.844000

1754.844010

PASSED

40

30

20

10 GHz

LimitindBm
B

-20

-30

-40

-50

175 4GHz
-13dBm
FCC Band e

1709 1720 1730 1740

Frequency in MHz

1750 1756

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)

Voltage level

[Vl

Deviation
[Hz]

Low marker
[MHz]

Marker — Dev
[MHz]

High marker
[MHz]

Marker + Dev
[MHz]

Result

Battery cut-off

-3.15857

1710.152000

point /3.3

1710.151996

1754.844000

1754.844003

PASSED
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40

30

20

10 GHz 1754848 GHz
m 13 ¢dBm
FCC Band e

LimitindBm
B

-20

-30

-40

-50

709 1720 1730 1740 750 756
Frequency in MHz

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)

Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHz] [MHz] [MHz] [MHz]
Nons?'ga' / 495911 | 1710.148000 1710.147995 1754.848000 1754.848004 | PASSED

8.4. LTE4 Test results
Channel 20175 / 1732.5 MHz

40
30
20
10
£ 36 GHz 1754 GHz
=] m -BdBm
s -0 FCC Band Nge
LE -20
-30
-40
-50
700 ' 1720 ' 1730 ' 1740 ' 1750 56
Frequency in MHz

RMS (RBW: 500 kHz, VBW: 2 MHz)

Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHz] [MHz] [MHz] [MHz]
Max / 4.4 1.07288 1710.636000 1710.635998 1754.344000 1754.344001 PASSED

Channel 20175 / 1732.5 MHz
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40
30
20
10
IS GHz 1754 GHz
g m -13¢Bm
c - FCC Band Nge
;é -20
-30
-40
-50
]7(.)9 1720 1730 1740 1750 1756
Frequency in MHz
RMS (RBW:500 kHz, VBW: 2 MHz)
Voltage level Deviation Low marker Marker — Dev High marker Marker + Dev Result
[V] [Hz] [MHZz] [MHz] [MHz] [MHz]
B‘:‘)tct)?rrl‘t’ ‘/:‘;t'?f’ﬁ -0.60081 | 1710.640000 | 1710.639999 | 1754.344000 | 1754.344000 | PASSED
Channel 20175 / 1732.5 MHz
40
30
20
10
£ GHz 1754 GHz
@ m ~13.¢Bm
s -0 FCC Band¥ge
% -20
-30
-40
-50
]7(.)9 1720 1730 1740 1750 1756
Frequency in MHz
RMS (RBW:500 kHz, VBW: 2 MHz)
Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHz] [MHz] [MHz] [MHz]
Norglgr;al / 2.70367 1710.644000 1710.643997 1754.344000 1754.344002 PASSED
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8.5. LTE7 Test results
Channel 21100 / 2535.0 MHz
40
30
20
10
= 2. 2GHz 2.5693414 GHz
E o FCC B and Edgéjg 7
:% -20
-30
-40
-50
24l99 2510 2520 2530 2540 2550 2560 2571
Frequency in MHz
RMS (RBW:500 kHz, VBW: 2 MHz)
Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHZz] [MHz] [MHz] [MHz]
Max / 4.4 1.25885 2500.632000 2500.631998 2569.344000 2569.344001 PASSED
Channel 21100 / 2535.0 MHz
40
30
20
10
= 2. 2GHz 2.569350 GHz
E o FCC B and Edgéjg o
:% -20
-30
-40
-50
24l99 2510 2520 2530 2540 2550 2560 2571
Frequency in MHz
RMS (RBW:500 kHz, VBW: 2 MHz)
Voltage level Deviation Low marker Marker — Dev High marker Marker + Dev sl
[V] [Hz] [MHz] [MHz] [MHZ] [MHz]
Bgﬁ?ﬁ’ j’g‘;’ﬁ 0.64373 2500.632000 2500.631999 2569.350000 2569.350000 | PASSED
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Channel 21100 / 2535.0 MHz

40
30
20
10
c 2. 8GHz 2.569350 GHz
o m -13 m
E 0 FCC B and Edge L7
Ef -20
-30
-40
-50
24.99 2510 2520 2530 2540 2550 2560 2571
Frequency in MHz
RMS (RBW: 500 kHz, VBW: 2 MHz)
Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHZz] [MHz] [MHz] [MHz] u
Norglgal / 2.47479 2500.638000 2500.637997 2569.350000 2569.350002 PASSED
8.6. LTE12 Test results
Channel 23095 / 707.5 MHz
40T
301
204
ol
c% MHz
50l
698 700 702 704 706 708 710 712 714 76 717
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHz] [MHz] [MHz] [MHz]
Max / 4.4 -0.81539 699.420000 699.419999 715.576000 715.576000 PASSED
Channel 23095 / 707.5 MHz
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40T
304
20}
ol
e k MHz 715.5 00 MHz
=) -13.dBm
= FCCBandERRLTEL
E
50l
698 700 702 704 706 708 710 712 714 76 717
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Voltage level Deviation Low marker Marker — Dev High marker Marker + Dev Result
[V] [Hz] [MHz] [MHz] [MHz] [MHz]
th;?rﬁ’ 7‘§t'3°ﬁ -0.54359 699.420000 699.419999 715.580000 715580000 | PASSED
Channel 23095 / 707.5 MHz
40T
304
20}
ol
c% MHz
50l
698 700 702 704 706 708 710 712 714 76 TI7
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHz] [MHz] [MHz] [MHz]

Nominal /3.9 -3.07560 699.420000 699.419996 715.576000 715.576003 PASSED
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8.7.

Channel 23790 / 710.0 MHz

LTE17 Test results

407
30t

20T

LimitindBm

a0l
-50 1
703 704 706 708 710 712 714 716 7
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)

Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result

level [V] [Hz] [MHz] [MHZz] [MHz] [MHz]

Max / 4.4 -0.91553 704.416000 704.415999 715.576000 715.576000 PASSED
Channel 23790 / 710.0 MHz

40T
30l
201
ol

&
a0l
-50 1

703 704 706 708 710 712 714 716 7
Frequency in MHz
RMS (RBW: 100 kHz, VBW: 300 kHz)
Voltage level Deviation Low marker Marker — Dev High marker Marker + Dev sl

[V] [Hz] [MHz] [MHz] [MHz] [MHz]

B‘;té?r?t/ ‘;‘ét'é’ﬁ -0.94414 | 704.420000 | 704.419999 715.580000 715580000 | PASSED
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Channel 23790 / 710.0 MHz

407

30T

20T

LimitindBm

40+

-50 T

703 704 706 708 710 712 74 716 7

Frequency in MHz

RMS (RBW: 100 kHz, VBW: 300 kHz)

Voltage Deviation Low marker Marker — Dev High marker Marker + Dev Result
level [V] [Hz] [MHz] [MHZz] [MHz] [MHZz]
Nominal / 3.9 -1.02997 704.420000 704.419998 715.576000 715.576001 PASSED
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9. Test Equipment
9.1. Conducted measurements
Eq. No Equipment Type Manufacturer Used in
TM38112 Power supply 6632A Agilent 22/24/27,15C, 15E
TM38114 Power supply 6632A Agilent 22/24/27,15C, 15E
TM210233 Communication Tester CMU200 R&S 22124127
TM30600 Impulse limiter ESH3-Z22 R&S 15C, 15B
TM26490 LISN 50 pH ESH3-25 R&S 15C, 15B
TM26491 LISN 50 pH ESH3-Z5 R&S 15C, 15B
TM37610 Spectrum Analyzer FSU26 R&S 22/24/27,15C, 15E
TM23007 Oscilloscope TDS684B Tektronix 15E
TM22806 Battery BAT 20/E Fiskars 15C, 15B
TM22805 UPS PS 20/1.2 Fiskars 15C, 15B
- Temperature and humidity 175-H2 Testo 15C, 15B
logger
- Temperature and humidity 175-H2 Testo 22/24/27,15C
logger
- Air pressure and temperature |635-2 Testo 22/24/27,15C, 15B
logger
- Air pressure sensor 0638-1835 Testo 22/24/27,15C, 15B
- Temperature testchamber VT 4002 Votsch 22124127
2001 Bluetooth tester CBT R&S 15C, 15B
2009 LISN 50 pH ENV216 R&S 15C, 15B
2010 LISN 50 pH ENV216 R&S 15C, 15B
2012 Power splitter 11667B Agilent 22/24/27,15C
2013 Attenuator 8493C Agilent 22/24/27,15C
2014 Attenuator 8493C Agilent 22/24/27,15C
2019 Power splitter ZN2PD-9G-S+ Mini-Circuits 15E
2020 Power splitter ZN2PD-9G-S+ Mini-Circuits 15E
2021 Communication Tester CMW500 R&S 22124127
2022 Communication Tester CMU200 R&S 22/24127
2023 Spectrum Analyzer ESMI-RF R&S 15B/15C
2024 Analyzer displayunit ESAI-D R&S 15B/15C
2026 Signal Generator SMF 100A R&S 22/24/27,15C,
15E, 15B
- Bluetooth tester CBT R&S 15C, 15B
- Communication Tester CMU200 R&S 22/24/27,15B
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9.2. Radiated measurements
Eq. No Equipment Type Manufacturer Used in
- Antenna BBHA 9120D Schwarzbeck 22/24/27,15C
TM38845 Receiver ESIB 26 R&S 22/24/27,15C,
15E, 15B
- Antenna HL562 R&S 22/24/27,15C,
15E, 15B
- Turntable 2188 EMCO 22/24/27,15C,
15E, 15B
- Turntable controller 2090 EMCO 22/24/27,15C,
15E, 15B
- RF system panel OSP130 R&S 22/24/27,15C,
15E, 15B
- Mini mast 2075-2 ETS Lindgren 22/24/27,15C, 15B
TM38843 Mini mast 2075 Emco 22/24/27,15C, 15B
TM38842 Antenna mastcontroller 2090 Emco 22/24/27,15C, 15B
TM30643 LISN 50 pH LISN-5-20-2 FCC 22/24/27,15C, 15B
TM30644 LISN 50 pH LISN-5-20-2 FCC 22/24/27,15C, 15B
- Temperature and humidity 175-H2 Testo 22/24/27,15C, 15B
logger
- Air pressure and temperature | 635-2 Testo 22/24/27,15C, 15B
logger
- Air pressure sensor 0638-1835 Testo 22/24/27,15C, 15B
TM37523 Preamplifier AMF-4D-10M-3G-25-20P | Miteq 22/24/27,15C, 15B
TM37498 Preamplifier AMF-5D-020180-26-10P | Miteq 22/24/27,15C, 15B
TM30599 Semianechoicchamber UNKNOWN TDK 22/24/27,15C, 15B
TM22638 Power supply OL63743-901 - 22/24/27,15C,
15E, 15B
TM38066 High pass filter WHKX3.0/18G-12SS Wainwright 22/24/27,15C,
15E, 15B
2028 High pass filter WHKX 1.0/15G-12SS Wainwright 22/24/27,15C,15E,
15B
TM37545 Tunable notch filter 800.0/960.0-0.2/40-8SSK | Wainwright 22
TM26512 Tunable notch filter WRCD1850/1910-0.2/40-| Wainwright 24
10SSK
- Band reject filter WRCG1877/1883- Wainwright 24
1870/1890-40/6EE
- Band reject filter WRCG1729.4/1735.4- Wainwright 27
1722.4/1742.4-40/6SS
TM23892 Controller G-1000SDX Yaesu 22/24127,15C, 15E
2001 Bluetooth tester CBT R&S 15C, 15B
2002 Communication Tester CMU200 R&S 22/24/27,15B
6023 Antenna VUBA 9117 Schwarzbeck 22/24/127
2021 Communication Tester CMW500 R&S 22/24127
2025 Antenna HFH2-Z2 R&S 15C
2026 Signal Generator SMF 100A R&S 22/24/27,15C,
15E, 15B
2052 Antenna BBHA 9120D Schwarzbeck 22/24/27,15C,
15B, 15E
- Antenna QSH18S20 Q-Par 22/24/27,15C,
15B, 15E
- Antenna QSH20S20 Q-Par 22/24/27,15C,
15B, 15E
- Antenna QSH20S20 Q-Par 22/24/27,15C,
15B, 15E
- Bluetooth tester CBT R&S 15C, 15B
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10. Appendix
10.1. Conducted LTE RF output power values measured by the customer

10.1.1 Tolerance

Tolerance [dB]

Low -0.5
High 0.4
10.1.2 LTE2
SN:004402742308376 Nominal
Band / BW Modulation RE Ofﬁfet 1;::;23 l:lpl‘:'l)letr Ch18607 / Ch18500 / Ch19193 /
Allocation 1850.7 MHz | 1880 MHz | 1909.3 MHz
(dBm) (dBm)
1 0 22.5 22.9 22.3 22.2 22.3
1 2 22.5 22.9 22.3 22.1 22.3
1 5 22.5 22.9 22.2 22.1 22.2
QPSK 3 0 22.5 22.9 22.2 22.0 22.2
3 2 22.5 22.9 22.3 22.1 22.3
3 3 22.5 22.9 22.2 22.0 22.2
LTE2 6 0 21.5 21.9 21.1 21.0 21.2
1.4 MHz 1 0 21.5 21.9 21.8 214 21.5
1 2 21.5 21.9 21.8 21.6 21.5
1 5 21.5 21.9 21.8 214 215
16QAM 3 0 21.5 21.9 21.3 21.0 21.2
3 2 21.5 21.9 21.3 21.0 21.3
3 3 21.5 21.9 21.2 21.0 21.2
6 0 20.5 20.9 20.4 20.1 20.2
e e 101 19
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SN: 004402742308376 Nominal
gand /8w | modutation |, "8 | offset | target | timit | CH1ESS/ | Chies0o/ | chiotes/
Allocation 1851.5 MHz | 1880 MHz | 1908.5 MHz
(dBm) (dBm)
1 0 22.5 22.9 22.3 22.2 22.2
1 7| 25 | 220 (NGNS
1 14 22.5 22.9 22.3 22.1 22.2
o 0 215 | 219 212 212 212
8 3 21.5 21.9 21.2 21.1 21.2
8 7 21.5 21.9 21.2 21.1 21.2
LTE2 15 0 21.5 21.9 21.2 21.1 21.2
3 MHz 1 0 21.5 21.9 21.6 21.7 21.6
1 7 22.0 22.4 21.7 21.7 21.8
1 14 21.5 21.9 21.5 21.5 21.4
16QAM 8 0 20.5 20.9 20.2 20.2 20.3
8 3 20.5 20.9 20.2 20.2 20.3
8 7 20.5 20.9 20.2 20.2 20.2
15 0 20.5 20.9 20.3 20.0 20.1
SN: 004402742308376 Nominal
Band / BW | Modulation RB Ofiget :::‘;:f l:::i‘:r I
Allocation 1852.5 MHz | 1880 MHz | 1907.5 MHz
(dBm) (dBm)
1 0 22.5 22.9 22.2 22.1 22.4
1 12 22.5 22.9 22.3 22.5 22.2
1 24 22.5 22.9 22.1 22.5 22.3
QPSK 12 0 21.5 21.9 21.2 21.1 21.1
12 6 21.5 21.9 21.2 21.1 21.2
12 13 21.5 21.9 21.0 21.0 21.1
LTE2 25 0 21.5 21.9 21.3 21.0 21.1
5 MHz 1 0 21.5 21.9 21.3 21.2 21.4
1 12 21.5 21.9 21.4 21.1 21.3
1 24 21.5 21.9 21.1 21.1 21.3
16QAM 12 0 20.5 20.9 20.2 20.1 20.2
12 6 20.5 20.9 20.2 20.1 20.1
12 13 20.5 20.9 20.1 20.0 20.1
25 0 20.5 20.9 20.3 20.0 20.2
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SN: 004402742308376 Nominal
gand /8w | Modulation | . ® | offset | target | timgy | CN1S650/ | Chidsco; | chioso/
Allocation 1855 MHz | 1880 MHz | 1905 MHz
(dBm) | (dBm)
1 0 225 | 229 226 224 224
1 24 25 | 229 22.2 22.1 22.2
1 49 225 | 229 223 220 222
QPsK 25 0 215 | 219 214 212 212
25 12 215 | 219 213 21.1 212
25 25 215 | 219 212 210 210
LTE2 50 0 215 | 219 212 21.1 212
10 MHz 1 0 220 | 224 22.1 22.0 220
1 24 | 215 | 210 |G
1 49 215 | 219 219 216 215
e 0 205 | 209 203 203 203
25 12 205 | 209 202 20.1 203
25 25 205 | 209 20.1 20.0 20.1
50 0 205 | 209 202 20.1 203
SN: 004402742308376 Nominal
Allocation 1857.5 MHz | 1880 MHz | 1902.5 MHz
(dBm) | (dBm)
1 0 225 | 229 228 226 227
1 36 25 | 229 22.3 22.3 22.2
1 74 225 | 229 222 22.1 222
QPsK 36 0 215 | 219 214 213 213
36 18 215 | 219 212 212 212
36 38 215 | 219 212 21.1 212
LTE2 75 0 215 | 219 212 21.2 21.2
15 MHz 1 0 220 | 224 219 219 219
1 36 215 | 219 21.4 21.4 21.5
1 74 215 | 21.9 214 213 215
16QAM 36 0 205 | 209 204 20.2 203
36 18 205 | 209 202 20.1 202
36 38 205 | 209 20.1 20.1 20.2
75 0 205 | 209 203 202 202
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SN: 004402742308376 Nominal
gand /8w | Moduation | . R | oftet | target | it | CU1ST00/ | Chieso0/ | chistoo/
Allocation 1860 MHz | 1880 MHz | 1900 MHz
(dBm) | (dBm)
1 0 230 | 234 22.9 22.7 22.8
1 49 | 225 | 220 |
1 99 225 | 229 22.1 22.1 222
e 0 215 | 219 216 214 216
50 24 215 | 21.9 212 21.1 21.1
50 50 215 | 219 212 210 21.1
LTE2 100 0 215 | 219 213 21.2 213
20 MHz 1 0 220 | 224 22.1 218 218
1 49 215 | 219
1 99 215 | 219 213 21.1 21.1
o 0 205 | 209 206 20.4 205
50 24 205 | 209 202 202 20.1
50 50 205 | 209 20.2 20.0 20.1
100 0 205 | 209 203 202 203
Jremprateveron 150 104 (114) bosocans T e
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10.1.3 LTE4
SN:004402742308376 Nominal
Band / BW | Modulation RB Of?s;et :::;23 l:il::;" S e I
Allocation 1710.7 MHz | 1732.5 MHz | 1754.3 MHz
(dBm) (dBm)
1 0 22.5 22.9 22.7 22.7 22.7
1 2 22.5 22.9 22.7 22.6 22.7
1 5 22.5 22.9 22.6 22.6 22.6
QPSK 3 0 22.5 22.9 22.5 22.6 22.6
3 2 22.5 22.9 22.6 22.6 22.7
3 3 22.5 22.9 22.5 22.6 22.5
LTE4 6 0 21.5 21.9 21.6 21.5 21.5
1.4 MHz 1 0 21.5 21.9 21.8 21.9 21.9
1 2 21.5 21.9 21.8 21.9 21.8
1 5 21.5 21.9 21.7 21.8 21.9
16QAM 3 0 21.5 21.9 21.6 21.7 21.6
3 2 21.5 21.9 21.6 21.8 21.7
3 3 21.5 21.9 21.6 21.6 21.6
6 0 20.5 20.9 20.6 20.6 20.8
SN:004402742308376 Nominal
Band / BW | Modulation RB Ozget :::;Ztg l:i'?:ietr O B e I o
Allocation 1711.5 MHz | 1732.5 MHz | 1753.5 MHz
(dBm) (dBm)
1 0 22.5 22.9 22.7 22.6 22.6
1 7| 225 | 2o [
1 14 22.5 22.9 22.6 22.5 22.6
N 0 215 | 219 216 215 217
8 3 21.5 21.9 21.6 21.6 21.6
8 7 21.5 21.9 21.6 21.5 21.5
LTE4 15 0 21.5 21.9 21.6 21.5 21.6
3 MHz 1 0 21.5 21.9 21.8 21.9 21.9
1 7 22.0 22.4 22.0 22.0 22.1
1 14 21.5 21.9 21.7 21.9 21.8
16QAM 8 0 20.5 20.9 20.6 20.6 20.6
8 3 20.5 20.9 20.7 20.6 20.6
8 7 20.5 20.9 20.6 20.5 20.5
15 0 20.5 20.9 20.7 20.5 20.6
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SN:004402742308376 Nominal
and /8w | Modulation | "B | offset | torger | fimge | CMIO7S/ | Cha017S/ | Chz037s
Allocation 1712.5 MHz | 1732.5 MHz | 1752.5 MHz
(dBm) | (dBm)
1 0 225 | 229 22.7 22.7 227
1 12 225 | 229 22.7 22.6 22.5
1 24 225 | 229 225 226 225
QPSK 12 0 215 | 219 216 216 216
12 6 215 | 219 216 216 216
12 13 215 | 21.9 215 215 215
LTE4 25 0 215 | 21.9 216 216 216
5 MHz 1 0 220 | 224 223 22.0 217
1 2 | 220 | 224 | T
1 24 220 | 224 22.1 217 215
| 16aaM | 12 0 205 | 209 206 207 207
12 205 | 209 20.6 20.7 20.7
12 13 205 | 209 20.5 20.6 20.6
25 205 | 20.9 20.6 20.6 20.6
SN:004402742308376 Nominal
sand /8w | Modulation | - "B | offset | torger | fimge | CH20009/ | Ch20175/ | Chz0350/
Allocation 1715 MHz | 1732.5 MHz | 1750 MHz
(dBm) | (dBm)
1 0 225 | 229 228 22.9 22.9
1 24 225 | 229 22.6 22.6 22.6
1 49 225 | 229 225 225 225
QPSK 25 0 215 | 219 217 216 217
25 12 215 | 219 216 215 215
25 25 215 | 219 216 215 215
LTE4 50 0 215 | 21.9 216 215 216
10 MHz 1 0 215 | 21.9 217 21.9 21.9
1 24 215 | 21.9 21.6 21.8 21.9
1 49 215 | 219 216 217 21.9
16QAM 25 0 205 | 209 20.6 20.7 206
25 12 205 | 209 20.5 20.5 20.5
25 25 205 | 209 20.5 20.5 20.5
50 0 205 | 20.9 20.6 20.5 20.5
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SN:004402742308376 Nominal
gand /8w | modutation | "8 | offset | target | timit | CHEU02S/ | Ch2OTIS/ | Chaozas
Allocation 1717.5 MHz | 1732.5 MHz | 1747.5 MHz
(dBm) (dBm)
1 0 23.0 23.4 23.1 23.3 23.2
1 36 22.0 22.4 22.1 22.4 22.4
1 74 22.0 22.4 22.2 22.3 22.4
QPSK 36 0 21.5 21.9 21.7 21.7 21.9
36 18 21.5 21.9 21.7 21.5 21.7
36 38 21.5 21.9 21.7 21.5 21.6
LTE4 75 0 21.5 21.9 21.6 21.5 21.8
15 MHz 1 0 22.0 22.4 22.4 22.3 22.4
1 36 22.0 22.4 22.1 21.6 21.9
1 74 22.0 22.4 22.1 21.6 21.9
16QAM 36 0 20.5 20.9 20.7 20.7 20.9
36 18 20.5 20.9 20.7 20.6 20.7
36 38 20.5 20.9 20.7 20.5 20.6
75 0 20.5 20.9 20.7 20.6 20.9
SN:004402742308376 Nominal
gand /8w | modutation | "8 | offset | target | timit | CHEOOSO/ | Ch20TIS/ | Chaozoo.
Allocation 1720 MHz | 1732.5 MHz | 1745 MHz
(dBm) (dBm)
1 0 23.0 23.4 23.3 23.4 23.3
1 49 | 25 | 220 |GG
1 99 22.5 22.9 22.7 22.5 22.6
B 0 215 | 219 219 219 219
50 24 21.5 21.9 21.7 21.5 21.6
50 50 21.5 21.9 21.6 21.5 21.6
LTE4 100 0 21.5 21.9 21.8 21.6 21.7
20 MHz 1 0 22.5 22.9 22.4 22.4 22.2
1 w9 | 215 | 210 |
1 99 21.5 21.9 21.9 21.9 21.8
o 0 205 | 209 209 209 209
50 24 20.5 20.9 20.8 20.5 20.6
50 50 20.5 20.9 20.6 20.5 20.6
100 0 20.5 20.9 20.8 20.6 20.7
10.1.4 LTES
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SN:004402742308376 Nominal
_ RB RB | Tuning | Upper | 0407/ | ch20525/ | Ch20643 /
Band /BW | Modulation |, tion | Offeet ::E:::; (:;::) 824.7 MHz | 836.5 MHz | 848.3 MHz
1 0 230 | 234 229 23.1 232
1 2 230 | 234 22.9 232 232
1 5 23.0 | 234 229 230 230
QPSK 3 0 230 | 234 27 230 229
3 2 230 | 234 228 23.1 23.0
3 3 230 | 234 227 230 229
LTES 6 0 20 | 224 217 21.9 21.9
1.4 MHz 1 0 20 | 224 222 224 224
1 2 | 220 | 24 |[HEEORNEENNNE
1 5 20 | 224 22.1 223 224
| 16aam | 3 0 220 | 224 218 222 22.0
3 2 20 | 224 217 222 219
3 3 20 | 224 217 221 219
6 0 21.0 | 21.4 20.7 21.0 20.9
SN:004402742308376 Nominal
_ RB RB | Tuning | Upper | 0415/ | ch20525/ | ch20635/
Band /BW | Modulation |, tion | Offeet ::E:::; (:;::) 825.5 MHz | 836.5 MHz | 847.5 MHz
1 0 230 | 234 227 230 230
1 7 220 | 24 [ ==: S
1 14 23.0 | 234 226 230 229
o 0 220 | 224 217 220 219
8 3 20 | 224 217 220 219
8 7 20 | 224 216 219 219
LTES 15 0 20 | 224 217 22,0 21.9
3 MHz 1 0 20 | 224 218 220 22.1
1 7 20 | 224 22.1 222 22.1
1 14 20 | 224 219 219 219
16QAM 8 0 210 | 214 208 21.1 21.0
8 3 210 | 21.4 208 21.1 21.0
8 7 210 | 214 20.7 210 210
15 0 21.0 | 21.4 20.7 21.0 20.9
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SN:004402742308376 Nominal
gand /8w | Moduation | . K | oftet | target | it | CH20425/ | Ch20s25./ | Chaozs
Allocation 826.5 MHz | 836.5 MHz | 846.5 MHz
(dBm) | (dBm)
1 0 23.0 | 234 228 230 230
1 12 230 | 234 22.7 22.9 23.0
1 24 230 | 234 228 23.0 230
QPsK 12 0 220 | 224 216 219 220
12 6 220 | 224 217 220 220
12 13 220 | 224 216 219 218
LTES 25 0 220 | 224 216 22.0 220
5 MHz 1 0 220 | 224 220 223 224
1 12 | 220 | 224 (ETCEEC
1 24 220 | 224 219 22.4 223
| 16aaM | 12 0 210 | 214 206 209 210
12 6 210 | 214 206 209 210
12 13 210 | 214 206 210 209
25 0 210 | 214 206 209 209
SN:004402742308376 Nominal
s s | | ot | e | x| czos [ o
Allocation 829 MHz | 836.5 MHz | 844 MHz
(dBm) | (dBm)
1 0 23.0 | 234 227 230 232
1 24 | 230 | 234 |HCEENNNCSONN
1 49 230 | 234 227 229 229
e 0 220 | 224 217 219 219
25 12 220 | 224 217 220 220
25 25 220 | 224 217 2138 218
LTES 50 0 220 | 224 217 219 220
10 MHz 1 0 220 | 224 22.1 223 224
1 24 | 220 | 224 |
1 49 220 | 224 22.1 222 22.1
R 0 210 | 214 207 209 209
25 12 210 | 214 207 210 209
25 25 210 | 214 208 209 208
50 0 210 | 214 207 209 210
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10.1.5 LTE7
SN: 004402742308376 Nominal
Band / BW | Modulation RB Of'::et ::::_;:tg l:i‘::i‘::r iz RG] A
Allocation 2502.5 MHz | 2535 MHz | 2567.5 MHz
(dBm) (dBm)
1 0 24.0 24.4 239 23.8 23.8
1 12 24.0 24.4 23.7 24.0 23.9
1 24 24.0 24.4 23.7 24.0 23.8
QPSK 12 0 23.0 23.4 22.7 229 22.8
12 6 23.0 23.4 22.7 23.0 229
12 13 22.5 22.9 22.6 22.9 22.7
LTE7 25 0 23.0 23.4 22.7 22.8 22.8
5 MHz 1 0 23.0 23.4 23.3 234 23.1
1 12 23.0 23.4 23.4 23.4 23.2
1 24 23.0 23.4 23.1 23.2 23.1
16QAM 12 0 22.0 22.4 21.8 22.0 219
12 6 22.0 22.4 21.7 22.1 219
12 13 22.0 22.4 21.7 22.0 21.8
25 0 22.0 22.4 21.6 22.0 21.9
SN: 004402742308376 Nominal
RB Tunin Upper
Band / BW | Modulation RB Offset targeg Iil:::it B I
Allocation 2505 MHz 2535 MHz | 2565 MHz
(dBm) | (dBm)
1 0 24.0 24.4 239 24.1 23.9
1 24 24.0 24.4 23.9 24.1 23.9
1 49 24.0 24.4 23.5 24.0 23.7
QPSK 25 0 23.0 23.4 22.8 23.0 22.8
25 12 23.0 23.4 22.8 23.0 22.8
25 25 23.0 23.4 22.7 23.0 22.7
LTE7 50 0 23.0 23.4 22.7 22.9 22.8
10 MHz 1 0 23.0 23.4 23.2 234 234
1 24 23.0 23.4 23.3 23.4 23.4
1 49 23.0 23.4 22.8 23.2 23.1
16QAM 25 0 22.0 22.4 21.8 21.9 21.8
25 12 22.0 22.4 21.8 22.0 21.8
25 25 21.5 21.9 21.7 21.8 21.7
50 0 21.5 21.9 21.8 21.9 21.8
;ii;;:tafjvcei:;g:aln;‘;Test Report 110 (114) ;C(t):'Bl\:I)LCI:Os;ft Tampere Laboratory
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SN: 004402742308376 Nominal
Band / BW | Modulation RB Ofr::et .I;::gI:f l:i'::iir il e
Allocation 2507.5 MHz | 2535 MHz | 2562.5 MHz
(dBm) (dBm)
1 0 24.0 24.4 23.8 24.1 239
1 36 240 | 24 [[EE 2: D
1 74 23.5 23.9 235 238 236
[ D 0 230 | 234 227 23.1 23.0
36 18 23.0 23.4 22.8 23.1 23.0
36 38 23.0 23.4 22.5 23.1 22.9
LTE7 75 0 23.0 23.4 22.7 23.0 229
15 MHz 1 0 23.0 23.4 22.8 23.0 23.0
1 36 23.0 23.4 23.0 23.1 23.1
1 74 22.5 22.9 22.5 22.7 22.7
16QAM 36 0 22.0 22.4 21.7 22.1 22.0
36 18 22.0 22.4 21.8 22.1 22.0
36 38 22.0 22.4 21.6 22.0 219
75 0 22.0 22.4 21.7 21.9 21.9
SN: 004402742308376 Nominal
Band / BW | Modulation RB Of':fet 1;::;:? l::::ietr AELEL | ETARRL S GRS
Allocation 2510 MHz 2535 MHz | 2560 MHz
(dBm) | (dBm)
1 0 24.0 24.4 23.6 239 239
1 49 | 240 | 244 |CSEENNCONNN NGO
1 99 23.0 23.4 23.2 234 234
B - 0 20 | 234 227 23.1 230
50 24 23.0 23.4 22.7 23.1 23.0
50 50 22.5 22.9 22.5 229 22.8
LTE7 100 0 22.5 22.9 22.6 229 229
20 MHz 1 0 23.0 23.4 22.7 234 234
1 49 | 20 | 24 |ECER
1 99 23.0 23.4 22.5 23.1 23.0
e - 0 220 | 224 217 220 220
50 24 22.0 22.4 21.7 22.1 22.1
50 50 21.5 21.9 21.5 21.9 219
100 0 21.5 21.9 21.6 219 219
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10.1.6 LTE 12
SN: 004402742308376 Nominal
Allocation 699.7 MHz | 707.5 MHz | 715.3 MHz
(dBm) (dBm)
1 0 23.0 23.4 22.5 22.6 22.7
1 2 23.0 23.4 225 225 22.7
1 5 22.5 22.9 22.2 224 22.6
QPSK 3 0 23.0 23.4 22.5 22.6 22.6
3 2 23.0 23.4 22.5 22.5 22.7
3 3 23.0 23.4 22.6 22.5 22.7
LTE12 6 0 21.5 21.9 21.2 214 21.6
1.4 MHz 1 0 22.0 22.4 21.5 22.1 22.3
1 2 | 220 | 224 |
1 5 22.0 22.4 21.6 22.0 22.1
| 1eaam | 3 0 220 | 224 215 215 216
3 2 22.0 22.4 21.5 21.6 21.7
3 3 22.0 22.4 21.5 21.6 21.6
6 0 21.0 21.4 20.5 20.6 20.6
SN: 004402742308376 Nominal
gand / 5w | Modutation | . " | ofser | targer | e | 12025/ | Chas0ss | chastes
Allocation 700.5 MHz | 707.5 MHz | 714.5 MHz
(dBm) (dBm)
1 0 23.0 23.4 22.5 22.5 22.6
: 7| mo | =e N =
1 14 22.5 22.9 22.3 22.4 22.7
B - 0 220 | 224 215 215 217
8 3 22.0 22.4 21.6 21.5 21.7
8 7 22.0 22.4 21.5 21.5 21.7
LTE12 15 0 22.0 22.4 21.6 21.5 21.7
3 MHz 1 0 22.0 22.4 21.5 21.8 22.0
1 7 22.0 22.4
1 14 22.0 22.4 21.6 21.7 21.9
| 1eQam | s 0 205 | 209 204 204 206
8 3 20.5 20.9 20.3 20.4 20.7
8 7 20.5 20.9 20.4 20.4 20.7
15 0 20.5 20.9 20.3 20.5 20.6
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SN: 004402742308376 Nominal
Band / BW | Modulation RB OfiSet 1;::9':? llj::r'l)iei:r kRS A ) G
Allocation 701.5 MHz | 707.5 MHz | 713.5 MHz
(dBm) | (dBm)
1 0 22.5 22.9 22.2 22.5 22.6
1 12 22.5 22.9 22.3 22.5 22.7
1 24 22.5 22.9 22.3 22.5 22.6
QPSK 12 0 21.5 21.9 21.2 214 21.5
12 6 21.5 21.9 21.3 21.5 21.6
12 13 21.5 21.9 21.2 21.4 21.6
LTE12 25 0 21.5 21.9 21.3 21.5 21.7
5 MHz 1 0 22.0 22.4 21.9 21.8 21.6
1 12 22.0 22.4 21.8 21.7 21.7
1 24 22.0 22.4 21.7 21.7 21.6
16QAM 12 0 20.5 20.9 20.3 20.5 20.6
12 6 20.5 20.9 20.3 20.5 20.6
12 13 20.5 20.9 20.2 20.4 20.7
25 0 20.5 20.9 20.3 20.5 20.6
SN: 004402742308376 Nominal
Band / BW | Modulation RB O;:et 1;::;:1? l:i[::ietr Ch23060/ | Ch23095/ [ Ch23130/
Allocation 704 MHz 707.5 MHz | 711 MHz
(dBm) | (dBm)
1 0 22.5 22.9 22.5 224 22.5
1 24 | 225 | 2290 |
1 49 22.5 22.9 22.5 22.5 22.6
e 0 215 | 219 214 215 214
25 12 21.5 21.9 214 21.5 21.5
25 25 21.5 21.9 21.3 214 21.4
LTE12 50 0 21.5 21.9 21.3 214 214
10 MHz 1 0 22.0 22.4 21.5 21.6 22.0
1 24 22.0 22.4
1 49 22.0 22.4 21.5 21.7 22.2
| 1eaam | 25 0 205 | 209 203 204 204
25 12 20.5 20.9 20.3 20.4 204
25 25 20.5 20.9 203 203 204
50 0 20.5 20.9 20.3 20.4 20.4
10.1.7 LTE 17
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SN:004402742308376 Nominal
Band / BW [ Modulation RS O;Set 1;::9':? l:i'::ietr SIEERESL | D i
Allocation 706.5 MHz | 710 MHz | 713.5 MHz
(dBm) | (dBm)
1 0 225 22.9 228 228 229
1 12 225 229 22.6 2238 229
1 24 225 229 228 229 229
QPSK 12 0 21.5 21.9 21.8 21.9 21.9
12 6 21.5 21.9 21.8 21.9 21.9
12 13 21.5 21.9 21.7 21.9 21.9
LTE17 25 0 21.5 21.9 21.7 21.9 21.9
5 MHz 1 0 22.0 22.4 223 22.1 21.9
1 2| 20 | 24 [N
1 24 22.0 22.4 223 22.1 22.1
| 1e6aam | 12 0 205 | 209 207 209 209
12 6 20.5 20.9 208 209 209
12 13 20.5 20.9 207 209 209
25 0 20.5 20.9 207 208 20.9
SN:004402742308376 Nominal
Band / BW [ Modulation RS O;Set 1;::9':? l:i'::ietr e I
Allocation 709 MHz | 710MHz | 711 MHz
(dBm) | (dBm)
1 0 23.0 23.4 229 229 23.0
1 24 | 230 | 234 |HECSEENIEERRNEENN
1 49 23.0 23.4 230 230 230
N 0 215 | 219 218 218 219
25 12 21.5 21.9 21.9 21.9 21.9
25 25 21.5 21.9 21.9 21.8 21.9
LTE17 50 0 21.5 21.9 21.9 21.9 21.8
10 MHz 1 0 22.0 22.4 21.9 222 222
1 24 22.0 22.4
1 49 22.0 22.4 222 222 224
[ o S 0 205 | 209 208 208 208
25 12 20.5 20.9 208 209 208
25 25 20.5 20.9 209 208 208
50 0 20.5 20.9 209 209 208
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