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1. Summary for FCC Part 22/24 Compliance Test Report

Date of receipt 29-Oct-2014
Testing completed 03-Nov-2014
The customer's contact person | Jari Rontu

Test Plan referred to

T:\Projects\RM-1066\TestPlan\RS testplan RM-1066.xlsm

Notes

Document name

T:\Projects\RM-1066\EMC\FCC_Cellular RM-1066 01.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-1066 0044024792168006059W1C9 1150 | - | 02148.00000.14431.29000 | 18694
Dummy Battery | SD-238R v.1l - - 18686

Headset WH-108 4235VFA - - - 18690

Phone RM-1066 004402479216628 1150 | - | 02148.00000.14431.29000 | 18695

Battery BV-T4B | 4181574345C1010384660670764 - - - 18696

Ac-Charger AC-20E | 409049415667071145560675628 - - - 18697

Headset WH-108 4235VFA - - - 18698

1.2. Summary of Test Results
GSM 1900:

Section in CFR 47 Sectlc())rnér;SR_Slg-sGEN Name of the test Result
§2.1046(a) 6.4 Conducted RF output power NP
§24.232(b) 6.4 Radiated RF output power NP
N/A 6.4 Peak to average power ratio PASSED
§2.1049(h) 46.1 99 % occupied bandwidth PASSED
§24.238(a) 6.5 Band edge compliance PASSED
§24.238(a), §2.1051 6.5 Spurious emissions at antenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions PASSED
§2.1055(a) 6.3 Frequency stability, temperature variation PASSED
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED
GSM 850:

Section in CFR 47 Sectlc())rnér;SR_Slg-zGEN 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 output power NP
N/A 5.4 Peak to average power ratio PASSED
§2.1049(h) 46.1 99 % occupied bandwidth PASSED
§22.917(a) 4.5 Band edge compliance PASSED
§22.917(a), §2.1051 4.5 Spurious emissions at antenna terminals NP
§22.917(a), §2.1053 4.5 Spurious radiated emissions PASSED
§2.1055(a) 4.3 Frequency stability, temperature variation PASSED
§2.1055(d) 4.3 Frequency stability, voltage variation PASSED

FCC Part 22 Compliance Test Report
/ Template Version 15.0

FCC_Cellular_RM-1066_01
Copyright © TCC Microsoft

TCC Microsoft Salo Laboratory

2 (35) P.0.Box(86)

Joensuunkatu 7E

FIN-24101 SALO, FINLAND
Tel. +358 (0) 7180 08000
Fax. +358 71 80 44122




TCC

B Microsoft

a1y,
NP

——"

s
e,

—_——

2 N
KA

Wy

e

Ly

Finnish Accreditation Service
T117 (EN ISO/IEC 17025)

WCDMA2:

Section in CFR 47 Sectlg:lFLgSR_?-géGEN Name of the test Result
§2.1046(a) 6.4 Conducted RF output power NP
§24.232(b) 6.4 Radiated RF output power NP
N/A 6.4 Peak to average power ratio PASSED
§2.1049(h) 4.6.1 99 % occupied bandwidth PASSED
§24.238(a) 6.5 Band edge compliance PASSED
§24.238(a), §2.1051 6.5 Spurious emissions at antenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions PASSED
§2.1055(a) 6.3 Frequency stability, temperature variation NP
§2.1055(d) 6.3 Frequency stability, voltage variation PASSED
WCDMA?S:

Section in CFR 47 SectI(c))rnFlzgsRigéGEN 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 output power NP
N/A 5.4 Peak to average power ratio PASSED
§2.1049(h) 4.6.1 99 % occupied bandwidth PASSED
§22.917(a) 4.5 Band edge compliance PASSED
§22.917(a), §2.1051 4.5 Spurious emissions at antenna terminals NP
§22.917(a), §2.1053 4.5 Spurious radiated emissions PASSED
§2.1055(a) 4.3 Frequency stability, temperature variation NP
§2.1055(d) 4.3 Frequency stability, voltage variation PASSED

PASSED The EUT complies with the essential requirements in the standard.
FAILED The EUT does not comply with the essential requirements in the standard.
NP The test was not performed by the TCC Microsoft Laboratory.
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2. Peak to average power ratio
(FCC N/A, RSS-133 6.4, RSS-132 5.4)
EUT with DUT number RM-1066, DUT 18694

Accessories with DUT numbers | SD-238R, DUT 18686 ; WH-108, DUT 18690

Operation Voltage [V] / [HZ] Nominal
Results PASSED
Remarks -

Temp [°C] / Humidity [%RH] / 22/53/103.2
Air Pressure [kPa]

Date of measurements 31-Oct-2014

Measured by Jari Keto

2.1. Test Setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

2.2. Test method and limit
The measurement is made according to applicable FCC rule parts and IC standards.

Limits for Peak to average power ratio measurements

Peak to average power ratio [dB]

<13
FCC Part 22 Compliance Test Report TCC Microsoft Salo Laboratory
/ Template Version 15.0 6 (35) P.0.Box(86)
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2.3. GSM 1900 Test results

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

GSM 661 /1880.0 9.55 PASSED
EGPRS 661 /1880.0 12.90 PASSED
GSM
Ref 40 dBm “Att 50 dB AQT 100 ms
Offget 17 B
\ =
Center 1.88 GHz 2 dB/ Mean Pwr + 20 dB
Complementary Cunulative Distribution Function (100000 sanmples) BX
Trace 1

Mean 20.14 dBm
Peak 29.69 dBm
Crest 9.55 dB

10 % 9.32 dB

1% 9.52 dB
1% 9.56 dB
.01 % 9.60 dB

Pate: 31.0CT.2014 10:19:23

EGPRS

RBV 1 MHz

Ref 40 dBm “Att 50 dB AQT 100 ms
offget 17 B

N y
|
\
l

Center 1.88 GHz 2 ds/ Mean Pwr + 20 dB

9

3 [
T
]
Q

Complementary Cunulative Distribution Function (100000 sarmples) B<1
Trace 1

Mean 14.04 dBm

Peak 26.94 dBm

Crest 12.90 dB

10 % 2.44 dB

1% 12.20 dB
-1 % 12.80 dB
.01 % 12.88 dB

Pate: 31.0CT.2014 10:28:09
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2.4. GSM 850 Test results

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

GSM 190/ 836.6 9.59 PASSED
EGPRS 190/836.6 12.69 PASSED
GSM
Ref 40 dBm “Att 50 dB AQT 100 ms
Offdet 16.7] dB
] =
Center 836.6 MHz 2 dB/ Mean Pwr + 20 dB
Complementary Cunulative Distribution Function (100000 sanmples) BX
Trace 1

Mean 22.71 dBm
Peak 32.30 dBm
Crest 9.59 dB

10 % 9.32 dB

1% 9.48 dB
1% 9.56 dB
.01 % 9.56 dB

Pate: 31.0CT.2014 10:40:39

EGPRS

RBV 1 MHz

Ref 40 dBm ~Att 50 dB AQT 100 ms
Offget 16.7] dB

9

3 [
T
]
Q

Center 836.6 MHz 2 dB/ Mean Pwr + 20 dB

Complementary Cunulative Distribution Function (100000 sarmples) B<1
Trace 1

Mean 17.35 dBm

Peak 30.04 dBm

Crest 12.69 dB

10 % 4.36 dB

1% 12.04 dB
-1 % 12.60 dB
.01 % 12.68 dB

Pate: 31.0CT.2014 10:49:53
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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 3.45 PASSED
FDD
Ref 40 dBm “Att 50 dB AQT 3.125 ms
offget 17 B

E-E:‘:= L \
e |\
o ||
\ ax

Center 1.88 GHz 2 d/ Mean Pwr + 20 dB

Complementary Curnulative Distribution Function (100000 sarmples) B<1
Trace 1

Mean 23.42 dBm

Peak 26.87 dBm

Crest 3.45 dB

10 % 1.72 dB

1% 2.56 dB
1% 3.00 dB
.01 % 3.28 dB

Pate: 3.NOV.2014 07:31:31
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2.6. WCDMAS5 Test results

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

FDD 4175/ 835.0 3.46 PASSED
FDD
Ref 40 dBm ~Att 50 dB AQT 3.125 ms
Offdet 16.7] dB
Lo. ?5

[\
BER
N

] -

Center 835 MHz 2 dB/ Mean Pwr + 20 dB

Complementary Qumulative Distribution Function (100000 samples) BEx1
Trace 1

Mean 23.48 dBm
Peak 26.94 dBm
Crest 3.46 dB

10 % 1.72 dB

1% 2.52 dB
1% 3.00 dB
.01 % 3.28 dB

Pate: 31.0CT.2014 11:29:52
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3. 99 % occupied bandwidth

(FCC 82.1049(h), RSS-133 4.6.1, RSS-132 4.6.1)

EUT with DUT number RM-1066, DUT 18694

Accessories with DUT numbers | SD-238R, DUT 18686 ; WH-108, DUT 18690

Operation Voltage [V] / [HZ] Nominal

Results PASSED

Remarks -

Temp [°C] / Humidity [%RH] / 22/53/103.2

Air Pressure [kPa]

Date of measurements 31-Oct-2014

Measured by Jari Keto
3.1 Test Setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

3.2. Test method and limit
The measurement is made according to applicable FCC rule parts and IC standards.

FCC Part 22 Compliance Test Report TCC Microsoft Salo Laboratory
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3.3. GSM 1900 Test results

Operation mode (TX on) | 99% Occupied bandwidth [kHz]
GSM 244
EGPRS 244
GPRS 246
GSM, Channel 661 / 1880.0 MHz
“RBNV 10 kHz Marker 1 [T1 ]

“VBN 30 kHz -50.27 dBr

Ref 30 dBm “Att 50 dB “SNT 200 ms 1.879500000 GHz

30 OBMN244)_.000000P00  kHz

s
>
u

10

sa

B
\ ITE
A

N
L“wl...l bl sty

Pate: 31.0CT.2014 10:18:09

100 kHz/ Span 1 MHz
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EGPRS, Channel 661 / 1880.0 MHz

“RBNV 10 kHz Marker 1 [T1 ]
“VBN 30 kHz —49.02 dBr
Ref 30 dBn “Att 50 dB “SNT 200 ms 1.879500000 GHz

Temp 1] [T1 C8|V]

:
o]

POO GHz
Temp 2 [T1 CB8|V]
961 d&r

o fmw I

[—40 \ v u\qk
sl ulwh/ A A A || by,

Center 1.88 GHz 100 kHz/ Span 1 Mz

Pate: 31.0CT.2014 10:27:25

GPRS, Channel 661 / 1880.0 MHz

“RBAN 10 kHz  Marker 1 [T1 ]

“VBN 30 kHz -48.55 dBr
Ref 30 dBm “Att 50 dB “SNT 200 ms 1.879500000 GHz
30 OBA246-000000p00  kHz
Temp 1} [T1 O8]
[-20- —4-39—cB Lo
sa
e 1.879878D00 Gz

Temp 2 [T1 o8]

= Lo ——
1).880124P00 GHz

[-O

. / \

Bx1

SM 100 jof 10D aE
Lo . A( l\‘l a
[ Y N\uh
L‘ TR TY) AALkp
--60
-70
Center 1.88 GHz 100 kHz/ Span 1 MHz

Pate: 31.0CT.2014 10:33:48
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3.4. GSM 850 Test results

Operation mode (TX on) | 99% Occupied bandwidth [kHz]
GSM 242
EGPRS 242
GPRS 244

GSM, Channel 190 / 836.6 MHz

“RBAN 10 kHz  Marker 1 [T1 ]

VBN 30 kHz —49.92 B
Ref 30 dBm ‘At 50 dB “SNT 200 ms £36.100000000 MHz
30 0B1\242.000000p00 kHz
Tenp 1| [T1 OBV
20 wome]
e 83648000000 MHz| 5
W= |0 MA LA Temp 2 [T1 o8]
S (15 T
836722000000 MHz

=%

SMp 100 fof ”{‘;d;f( %M\A Z

Center 836.6 MHz 100 kHz/ Span 1 MHz

Pate: 31.0CT.2014 10:39:43

EGPRS, Channel 190 / 836.6 MHz

“RBNV 10 kHz ~ Marker 1 [T1 ]

VBN 30 kHz —47.98 dBr
Ref 30 dBm “Att 50 dB “SNT 200 ms 836.100000000 MHz
30 OBM\242.000000Pp00  KHz
Temp 1} [T1 CB8|V]
20 T24—cbrr n
a
1 ™ 83§-480000P00 MHz

Tenp 4 [T1 o8]

1o } o5
MM 83g-722000P00 MHz
Lo b

S 100 [jof lODJf

Lo i
| W %M
Aot indba o LoApel b b
60
-70
Center 836.6 MHz 100 KHz/ Span 1 MHz

Pate: 31.0CT.2014 10:49:04
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GPRS, Channel 190 / 836.6 MHz

“RBAN 10 kHz  Marker 1 [T1 ]

VBN 30 kHz —49.75 cBn
Ref 30 cBmn “Att 50 B “SWT 200 ms £36.100000000 MHz
30 0BI244-000000P00 KHz
Temp 1] [T1 C8|V]
Loo | os—rr| N
A &3d.478000p00 Mz| 5
V=R | N 4 Temp 2 [T o8

bt 192 dBr
834-722000Pp00 MHz

. ;

|~

F-30

Date: 31.0CT.2014 10:55:29

40
bt K

60

-70

Center 836.6 MHz 100 kHz/ Span 1 MHz

3.5. WCDMAZ2 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD

4160

FDD, Channel 9400 / 1880.0 MHz

“RBN 100 kHz Marker 1 [T1 ]
“VBN 300 kHz -37.20 B
Ref 30 dBm “Att 50 dB *SNT 800 ms 1.883760000 GHz
30 BN 4160000000 MHz l
Tenp 1 [T1 o8}
Lo emp I [T N] =
o 1| 877920000 Gz |=*
] Temp 2 [T1 O8]
1o {00 dar
1|.882080P00 GHz
Lo LY PN o
;ﬁ( Nz
F-10 K\
L o0 EXT
S 100 fof /1c0 \ an
- S i
WMWY N WERNES Ww«,«w
F a0
-850
I--60
-70
Center 1.88 GHz 1 MHz/ Span 10 MHz
Pate: 3.NOV.2014 07:30:36
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3.6. WCDMAS5 Test results

Operation mode (TX on)

99% Occupied bandwidth [kHz]

FDD 4180
FDD, Channel 4175 / 835.0 MHz
“RBAN 100 kHz Narker 1 [T1 ]
“VBAN 300 kHz -36.87 dBr
Ref 30 dBmn “Att 50 dB “SWT 800 ms 830.260000000 MHz
30 BN 4.180000p00 Mz l
Lo Temp 1 [T1 (]3% - :-:
5= | R e
10 o190 dB&r
837]-100000D00 MHz
Lo . ~

[--60-

-70

Certer 835 MHz

Pate: 31.0CT.2014 11:28:53

1 MHz/ Span 10 MHz

FCC Part 22 Compliance Test Report
/ Template Version 15.0

FCC_Cellular_RM-1066_01
Copyright © TCC Microsoft

16 (35)

TCC Microsoft Salo Laboratory
P.0.Box(86)

Joensuunkatu 7E

FIN-24101 SALO, FINLAND
Tel. +358 (0) 7180 08000

Fax. +358 71 80 44122



S,
N—

)

>}§

FINAS

. - S \s“ Finnish Accreditation Service

] M|Cr050ft /"4,5,/,},\.\\\\“\ T117 (EN ISO/IEC 17025)
4. Spurious radiated emissions

(FCC 822.917(a), §24.238(a), §2.1053, §2.1053, RSS-132 4.5, RSS-133 6.5)

EUT with DUT number RM-1066, DUT 18695

Accessories with DUT numbers | BV-T4B, DUT 18696 ; AC-20E, DUT 18697 ; WH-108, DUT 18698

Operation Voltage [V] / [HZ] 115/ 60

Results PASSED

Remarks -

Temp [°C] / Humidity [%RH] /

Air Pressure [kPa] 21142199.9

Date of measurements 03-Nov-2014

Measured by Sami Lehtonen

4.1.1 Test setup

Communication
Tester

Tower / table
controller

\ Filter

bank || Receiver

4.2. Test method and limit

The measurement is made according to TIA-603-C-2004 as follows:
The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with absorbers on the
floor and measuring antenna at fixed height using 2-axis EUT position system.

The Final Measurement is performed in the Semi-Anechoic Chamber with conducting metal
floor, if the Preliminary Measurement results are closer than 20 dB to the permissible value.

The EUT is placed at nonconductive plate at the turntable center.

For each suspected frequency, the turntable is rotated 360 degrees and antenna is scanned
from 1 to 4 m. This is repeated for both horizontal and vertical receive antenna polarizations.

The emissions less than 20 dB below the permissible value are reported.
The measurement is made up to 10th harmonic of the EUT highest TX channel.
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The substitution method is used.

The measurement results are obtained as described below:

P [dBm] = PsussTx + GsussT Tx ANT - LsuBsT caBLE

Where Psusst 1x is signal generator level, which produces the same receiver reading Pveas in dBm as EUT.
GsussT Tx anT IS Substitution antenna gain and Lsusst casLe IS the loss of the cable between the signal

generator and the substitution antenna.

Limits for spurious radiated emissions measurements

Operation band Frequency range [MHZz] Limit [dBm]
GSM 850 30 - 8500 -13
GSM 1900 30 - 19100 -13

4.3, GSM 850 test results
Channel 190/ 836.6 MHz

Peak detector

Frequency [MHz] P [dBm] P [pwW] Pwveas [dBm] Aot [dB] Polarisation Results
1673.186 -43.05 0.04955 -48.55 55 HORIZONTAL PASSED
1673.226 -42.99 0.05023 -48.49 55 HORIZONTAL PASSED
2490.541 -52.48 0.00565 -64.28 11.8 HORIZONTAL PASSED
2509.86 -49.29 0.01178 -61.19 11.9 HORIZONTAL PASSED
3337.555 -60.42 0.00091 -63.72 3.3 HORIZONTAL PASSED

4.4. GSM 850 E-GPRS (MSC9) test results
Channel 190/ 836.6 MHz

Peak detector

Frequency [MHz] P [dBm] P [pwW] Pwveas [dBm] Aot [dB] Polarisation Results
1673.22 -43.46 0.04508 -48.96 55 HORIZONTAL PASSED
2509.7 -50.98 0.00798 -62.88 11.9 HORIZONTAL PASSED

4.5, GSM 1900 test results
Channel 661/ 1880.0 MHz

Peak detector

Frequency [MHZz] P [dBm] P [uwW] Pwmeas [dBm] Aot [dB] Polarisation Results
9306.493 -44.59 0.03475 -66.69 22.1 HORIZONTAL PASSED
9480.561 -44.99 0.0317 -66.79 21.8 HORIZONTAL PASSED
9552.345 -44.27 0.03741 -65.97 21.7 HORIZONTAL PASSED

9800.24 -44.73 0.03365 -67.03 22.3 VERTICAL PASSED
9812.866 -43.98 0.03999 -66.58 22.6 HORIZONTAL PASSED
9991.6 -44.1 0.0389 -66.4 22.3 VERTICAL PASSED
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4.6. GSM 1900 E-GPRS (MSC9) test results
Channel 661 / 1880.0 MHz
Peak detector
Frequency [MHZz] P [dBm] P [uwW] Pwmeas [dBm] Aot [dB] Polarisation Results
3767.315 -56.63 0.00217 -63.23 6.6 HORIZONTAL PASSED
5633.367 -52.18 0.00605 -62.48 10.3 VERTICAL PASSED
4.7. WCDMAZ2 test results
Channel 9400/ 1880.0 MHz
FDD mode, Peak detector
Frequency [MHz] P [dBm] P [pwW] Pwveas [dBm] Aot [dB] Polarisation Results
3761.543 -56.13 0.00244 -62.43 6.3 VERTICAL PASSED
5642.305 -51.37 0.00729 -61.57 10.2 HORIZONTAL PASSED
7529.399 -47.57 0.0175 -63.77 16.2 HORIZONTAL PASSED
9317.535 -43.5 0.04467 -65.4 21.9 HORIZONTAL PASSED
9391.443 -45.1 0.0309 -66.2 21.1 HORIZONTAL PASSED
9454.168 -45.13 0.03069 -66.23 21.1 VERTICAL PASSED
9585.15 -43.42 0.0455 -65.22 21.8 VERTICAL PASSED
9630.24 -44.24 0.03767 -65.94 21.7 VERTICAL PASSED
9799.98 -42.92 0.05105 -65.62 22.7 HORIZONTAL PASSED
9952.645 -43.47 0.04498 -65.67 22.2 HORIZONTAL PASSED
11288.717 -42.55 0.05559 -65.55 23 VERTICAL PASSED
13166.232 -52.33 0.00585 -69.03 16.7 VERTICAL PASSED
15039.98 -50.31 0.00931 -71.31 21 VERTICAL PASSED
16924.389 -50.22 0.00951 -73.12 22.9 VERTICAL PASSED
4.8. WCDMAS test results
Channel 4175/ 835.0 MHz
FDD mode, Peak detector
Frequency [MHZz] P [dBm] P [uwW] Pwmeas [dBm] Aot [dB] Polarisation Results
853.437 -46.55 0.02213 -81.05 345 VERTICAL PASSED
857.059 -45.75 0.02661 -80.35 34.6 HORIZONTAL PASSED
879.559 -39.27 0.1183 -75.57 36.3 VERTICAL PASSED
880.2 -38.84 0.13062 -75.24 36.4 VERTICAL PASSED
997.985 -40.12 0.09727 -79.42 39.3 VERTICAL PASSED
999.77 -40.44 0.09036 -79.74 39.3 VERTICAL PASSED
1667.335 -51.03 0.00789 -57.33 6.3 VERTICAL PASSED
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2510.311 -52.39 0.00577 -64.29 11.9 HORIZONTAL PASSED
3330.401 -59.95 0.00101 -63.15 3.2 HORIZONTAL PASSED
4171.974 -58.41 0.00144 -63.81 54 HORIZONTAL PASSED
5003.808 -54.8 0.00331 -63.5 8.7 VERTICAL PASSED
5835.16 -53.46 0.00451 -61.76 8.3 HORIZONTAL PASSED
6677.214 -50.15 0.00966 -60.45 10.3 VERTICAL PASSED
7514.459 -50.53 0.00885 -64.53 14 HORIZONTAL PASSED
8345.17 -49.56 0.01107 -65.06 155 HORIZONTAL PASSED
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5. Band edge compliance

(FCC §24.238(a), §22.917(a), RSS-133 6.5, RSS-132 4.5)

EUT with DUT number

RM-1066, DUT 18694

Accessories with DUT numbers

SD-238R, DUT 18686 ; WH-108, DUT 18690

Operation Voltage [V] / [HZ]

Nominal

Results

PASSED

Remarks

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

22/53/103.2

Date of measurements 31-Oct-2014
Measured by Jari Keto
5.1. Test Setup
Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator
5.2. Test method and limit

The measurement is made according to applicable FCC rule parts and IC standards.

Limits for band 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
WCDMAS5 Below 824 and above 849 -13
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5.3. GSM 1900 Test results
Channel 512 / 1850.2 MHz

40

30

20

FCC Band Edge

M

[

Limitin dBm
=)

1.849996000-GHz
-24.939 dBm
[

W
/

Nk
T M“W»
ik ]

MM |

»\‘M\uﬂ‘w/‘ﬂ/»‘ﬁ\"n\”-’wwv\ A A

1849 1849.2 1849.4 1849.6 1849.8

1850

Frequency in MHz

1850.2

1850.4

1850.6 1850.8 1851

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

Operation mode (TX on) | Frequency [MHz]

Level [dBm]

Result

GSM 1849.996

-24.94

PASSED

Channel 810/ 1909.8 MHz

40
30
20
10
[}
&
E 10 FCC Band Edge
E 1.910014000 GHz
-20 -47.509 dBm
-30 Y
N
_40 u
W"\
50 .
My ‘W‘A \
Y M hb A br s Attt
1909 1909.2 1909.4 1909.6 1909.8 1910 1910.2 19104 1910.6 1910.8 1911
Frequency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
GSM 1910.014 -27.51 PASSED
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Channel 512 / 1850.2 MHz

40
FCC Band Edge

30

20

0 W M mw“m

Limit in dBm
=)

20 N

1.849974000 GH:
-33.997 dB|

-30 I

-40 i/

cAbedosasfhisd oA n A AN Al
1849 1849.2 1849.4 1849.6 1849.8 1850 1850.2 1850.4 1850.6 1850.8 1851

Freaquency in MHz

RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
EGPRS 1849.974 -34.00 PASSED

Channel 810/ 1909.8 MHz

40

30

20

10

[

=3
o
S
_5 10 FCC Band Edge
E
3

-20

1.9)p016000 GHz
30 -35.969 dBm
_40 M\,g
\’M
-50
Wy,
koA AL-Aanl T T
1909 1909.2 1909.4 1909.6 1909.8 1910 1910.2 19104 1910.6 1910.8 1911
Frequency in MHz

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

EGPRS 1910.016 -35.97 PASSED
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Channel 512 / 1850.2 MHz

40
FCC Band Edge
30
20
10
\MM u‘
0 W ! M
§ k4 V’\
< -0 M Y
£ ‘k
3 1.849998000 GHz |
-20 —27.853%m )
k|
-30 / Y \A’M‘ )
)
-40 ‘\'f
\VVNM‘
-50 \"W“Ww K ’
Al M‘W‘”‘MM{U\/&M NTETS I
1849 1849.2 1849.4 1849.6 1849.8 1850 1850.2 1850.4 1850.6 1850.8 1851
Frequency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
GPRS 1849.998 -27.85 PASSED
Channel 810/ 1909.8 MHz
40
30
20
10
[
§
£ -10 FCC Band Edge
E 1910002000 GHz
- 0 -25.917 dBm
V\‘D\‘
-40
50 Wy
, uW’VJ\“M"»“W"“f‘WM“NwWWww A A M nago A it
1909 1909.2 1909.4 1909.6 1909.8 1910 1910.2 19104 1910.6 1910.8 1911
Freguency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result
GPRS 1910.002 -25.92 PASSED
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5.4. GSM 850 Test results
Channel 128 / 824.2 MHz
40 FCC-Band Edge
30
20
10 . M\j‘\(\vfw"hﬁyﬂ\ n
“,‘v‘l‘.ﬂ \mw
§ ’ waM W‘«
2 -0 il "w
£ 823.998000 MHz |
= 20 -25.309 S‘Bm \m
H‘M‘Mm
",
‘N\,A
g
‘”W“W““»“wwmmk\»wm Wil
823 823.2 823.4 823.6 823.8 824 824.2 824.4 824.6 824.8 825
Freauency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
GSM 823.998 -25.31 PASSED
Channel 251 / 848.8 MHz
40
30
20
10
[
&
E -10 FCC Band Edge
E 849.020000 MHz
= -24.124 dBm
-20
30 P
-40 ‘“\“
‘mM
-50
VV !
Wi Ao oot e
848 848.2 848.4 848.6 848.8 849 849.2 849.4 849.6 849.8 850
Freqguency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result
GSM 849.020 -24.12 PASSED
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Channel 128 / 824.2 MHz
40 FCC-Band Edge
30
20
10 r‘
WM N
, J W, ,
£ W M
ERT "YW MF«,‘
z b \
3 823.998000 MHz \
-20 -28.080 dBm M\w
-30 \H W“
AT
“ e
' A
50 ‘-‘m
N T S Ty i s il s
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
EGPRS 823.998 -28.08 PASSED
Channel 251 / 848.8 MHz
40
30
20
10
[
&
-g 10 FCC Band Edge
E
-20 9.032000 MHz
-30.801 dBm
-30
-40 A“u
L_V‘
50 ‘A
O T L) Wﬁmww o A Y Y R ST Lol § |
848 848.2 848.4 848.6 848.8 849 849.2 849.4 849.6 849.8 850
Freqguency in MHz
RMS (RBW: 3 kHz, VBW: 3 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] | Result
EGPRS 849.032 -30.80 PASSED
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Channel 128 / 824.2 MHz

40

30

20

FCC Band Edge

W %" W‘v "\‘
,’m
y
]

Il
i

Limitin dBm
=)

-20

823.990000 Hz ‘]‘
-25.250d

1 Lo
30 i [ Uy
-40 W
W
-50 w\\y
O T W AL AN |

Wy
il A A

823 823.2

823.4

823.6 823.8

824.2 824.4

Frequency in MHz

824.6 824.8 825

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

Operation mode (TX on)

Frequency [MHz]

Level [dBm] | Result

GPRS

823.990

-25.25 PASSED

Channel 251 / 848.8 MHz
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848.6 848.8

849 849.2 849.4

Frequency in MHz

849.6 849.8 850

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

Operation mode (TX on)

Frequency [MHz]

Level [dBm] | Result

GPRS

849.000

-23.29 PASSED
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5.5. WCDMAZ2 Test results
Channel 9262 / 1852.4 MHz

40
FCC Band Edge
30
20
10
RSy Aty
o oty -
o e
£ o .l
< G
£ 10 W M/ a
£ 1.849998000 q(-‘c‘
20 -26.320 gBm
%
-30
-40
-50
1849 1849.2 1849.4 1849.6 1849.8 1850 1850.2 1850.4 1850.6 1850.8 1851
Frequency in MHz

RMS (RBW: 50 kHz, VBW: 50 kHz, Max hold)
Operation mode (TX on) | Frequency [MHz] | Level [dBm] Result
FDD 1849.998 -26.32 PASSED

Channel 9538 / 1907.6 MHz

40

30

20

10

[\

£
o
3
£ A FCC Band Edge
E 910000000 GHz
3

200 .189 dBm

\ ¥
E Y A p—
30 il } B e, ww,m wwm,\m.‘.ﬂv PN
AV W W = A *va_,\\%
-4
-5
1909 1909.2 1909.4 1909.6 1909.8 1910 1910.2 1910.4 1910.6 1910.8 1911
Frequency in MHz

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

FDD 1910.000 -25.19 PASSED
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5.6.
Channel 4132 / 826.4 MHz

WCDMAS5 Test results
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Frequency in MHz

824.1

6 824.8 825

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

Operation mode (TX on)

Frequency [MHz]

Level [dBm] | Result

FDD

824.000

-25.26 PASSED

Channel 4233 / 846.6 MHz
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Frequency in MHz

6 849.8 850

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

Operation mode (TX on)

Frequency [MHz]

Level [dBm] | Result

FDD

849.006

-26.07 PASSED
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6. Frequency stability, temperature variation

(FCC §2.1055(a), RSS-133 6.3, RSS-132 4.3)

EUT with DUT number

RM-1066, DUT 18694

Accessories with DUT numbers

SD-238R, DUT 18686 ; WH-108, DUT 18690

Operation Voltage [V] / [HZ]

Nominal

Results

PASSED

Remarks

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

22/53/103.2

Date of measurements

31-Oct-2014

Measured by

Jari Keto

6.1. Test Setup

Radio Attenuator

EUT

simulator

6.2. Test method and limit

Climate chamber

The measurement is made according to applicable FCC rule parts and IC standards as follows:

The climate chamber temperature is set to the maximum value and the temperature is allowed to

stabilize.
The EUT is placed in the chamber.

The EUT is set in idle mode for 15 minutes.

The EUT is set to transmit.

The transmit frequency error was measured immediately.
The steps c - e were repeated for each temperature.Limits for frequency stability, temperature variation

measurements
Frequency deviation [ppm]
+\- 2.5
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6.3. GSM 1900 Test results
GSM, Channel 661 / 1880.0 MHz

Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
50 1880.00 -3.29000 -0.0018 PASSED
40 1880.00 -3.55000 -0.0019 PASSED
30 1880.00 -17.18000 -0.0091 PASSED
20 1880.00 -14.66000 -0.0078 PASSED
10 1880.00 -18.92000 -0.0101 PASSED
0 1880.00 -20.86000 -0.0111 PASSED
-10 1880.00 -21.05000 -0.0112 PASSED
-20 1880.00 -11.36000 -0.006 PASSED
-30 1880.00 -1.23000 -0.0007 PASSED
6.4. GSM 850 Test results
GSM, Channel 190 / 836.6 MHz
Temperature [°C] | Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result

50 836.60 -14.72000 -0.0176 PASSED
40 836.60 -3.94000 -0.0047 PASSED
30 836.60 -13.56000 -0.0162 PASSED
20 836.60 -10.53000 -0.0126 PASSED
10 836.60 -12.91000 -0.0154 PASSED
0 836.60 -14.27000 -0.0171 PASSED
-10 836.60 -6.07000 -0.0073 PASSED
-20 836.60 -9.69000 -0.0116 PASSED
-30 836.60 -1.49000 -0.0018 PASSED
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7. Frequency stability, voltage variation

(FCC 82.1055(d), RSS-133 6.3, RSS-132 4.3)

EUT with DUT number RM-1066, DUT 18694

Accessories with DUT numbers | SD-238R, DUT 18686 ; WH-108, DUT 18690

Operation Voltage [V] / [HZ] Nominal

Results PASSED

Remarks -

Temp [°C] / Humidity [%RH] / 22/53/103.2
Air Pressure [kPa]

Date of measurements 31-Oct-2014

Measured by Jari Keto

7.1. Test Setup

Radio Attenuator EUT Variable
simulator power supply

7.2. Test method and limit
The measurement is made according to applicable FCC rule 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 1900 Test results
GSM,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.2 1880.00 -22.60000 -0.012 PASSED
Battery cut-off point /3.6 1880.00 -17.89000 -0.0095 PASSED
Nominal / 3.8 1880.00 -14.79000 -0.0079 PASSED
7.4. GSM 850 Test results
GSM,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.2 836.60 -7.55000 -0.009 PASSED
Battery cut-off point /3.6 836.60 -13.04000 -0.0156 PASSED
Nominal / 3.8 836.60 -11.24000 -0.0134 PASSED
7.5. WCDMAZ2 Test results
FDD,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.2 1880.00 -5.03540 -0.0027 PASSED
Battery cut-off point /3.6 1880.00 -7.08008 -0.0038 PASSED
Nominal / 3.8 1880.00 -6.39343 -0.0034 PASSED
7.6. WCDMAS Test results
FDD,
Voltage level [V] Frequency [MHz] | Deviation [Hz] | Deviation [ppm] Result
Max / 4.2 835.00 -0.12207 -0.0001 PASSED
Battery cut-off point /3.6 835.00 2.12097 0.0025 PASSED
Nominal / 3.8 835.00 0.47302 0.0006 PASSED
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8. Test Equipment

8.1. Conducted measurements

Eqg. No Equipment Type Manufacturer Used in
6039 USB Interface 5541765 Testo 22/24/27, 15C, 15B
6044 V-network ESH3-Z6 R&S -
2059 V-network ESH3-Z6 R&S -
1759 LISN 50 pH ESH3-Z5 R&S 22/24/27, 15C, 15B
2097 Pulse Limiter ESH3-Z2 R&S 22/24/27, 15C, 15B
1999 Receiver ESIB26 R&S 22/24/27, 15C, 15B
2180 Communication Tester CMU200 R&S 22/24/27, 15C, 15B
2390 Directional Coupler DC2600 AR -
- RF immunity / Emission EMC32 R&S 22/24/27, 15C, 15B
Software
2060 LISN 50 pyH ESH3-Z5 R&S 15C, 15B
1759 LISN 50 pyH ESH3-Z5 R&S 15C, 15B
2039 Power Supply PL330QMD Thurlby 15C, 15B
6036 Data Logger 175-H2 Testo 22/24/27, 15C, 15B
2359 Temperature Test Chamber | VT4002 Vétsch 22124127
2352 Spectrum Analyzer FSP-30 R&S 22/24/27, 15C
6109 Communication Tester CMU200 R&S 22/24/27, 15C
6246 Power Supply 66332A HP 22/24/27, 15C
1992 Signal Generator 83630B Agilent 15C, 15B
6098 Signal Generator 8648C Agilent -
6046 Attenuator 10dB 8493C Agilent 22/24/27, 15C
6047 Attenuator 20dB 8493C Agilent 22/24/27, 15C
6045 Power splitter 11667B Agilent 22/24/27, 15C
6247 Communication Tester CBT R&S 22/24/27, 15C 15B
6052 Communication Tester CMU200 R&S 22/24/27, 15C 15B
6248 Power Supply 6632B - 22/24/27, 15C 15B
6106 Spectrum Analyzer FSP-30 R&S 22/24/27, 15C 15B
6113 Signal Generator SMF100A R&S 22/24/27, 15C 15B
6202 Temperature Test Chamber | VT4002 Vétsch 22/24/27, 15C 15B
6122 Power Splitter 11667B Agilent 22/24/27, 15C 15B
6134 Attenuator 10dB BW-S10-2W263+ Mini-Circuits 22/24/27, 15C
6136 Attenuator 20dB BW-S20-2W263+ Mini-Circuits 22/24/27, 15C
6103 Bluetooth tester CBT R&S 22/24/27, 15C 15B
6250 Power Supply 6651A Agilent 22/24/27, 15C 15B
6108 Communication Tester CMU200 R&S 22/24/27, 15C 15B
6105 Spectrum Analyzer FSV-30 R&S 22/24/27, 15C 15B
6251 Temperature Test Chamber | VT4002 Vétsch 22/24/27, 15C 15B
6243 Power Splitter 1167B Agilent 22/24/27, 15C 15B
6245 Attenuator 10dB BW-S10-2W263+ Mini-Circuits 22/24/27, 15C 15B
6244 Attenuator 20dB BW-S20-2W263+ Mini-Circuits 22/24/27, 15C 15B
8.2. Radiated measurements
Eqg. No Equipment Type Manufacturer Used in
2388 Bluetooth Tester CBT R&S 15B
10479 Communication Tester CMW500 R&S 22/24/27, 15C, 15B
2347 Communication Tester CMU200 R&S 22/24/27, 15C, 15B
2009 Signal Generator SMP 22 R&S 22/24/27, 15C, 15B
2348 Controller G-1000DXC Yaesu 22/24/27, 15C, 15B
2349 Computer Controller g-1000DXC Yaesu 22/24/27, 15C, 15B
2116 Controller EMCO 2090 ETS 22/24/27, 15C, 15B
2109 Power Supply PL330QMD Thurlby 22/24/27, 15C, 15B
2353 Receiver ESIB26 R&S 22/24/27, 15C, 15B
6115 Open switch and control unit | OSP 130 R&S 22/24/27, 15C 15B
6116 Open switch and control unit | OSP 150 R&S 22/24/27, 15C 15B
FCC Part 22 Compliance Test Report TCC Microsoft Salo Laboratory
/ Template Version 15.0 34 (35) P.0.Box(86)

FCC_Cellular_RM-1066_01
Copyright © TCC Microsoft

Joensuunkatu 7E
FIN-24101 SALO,

FINLAND

Tel. +358 (0) 7180 08000
Fax. +358 71 80 44122




I ‘ :‘ : R\
jacws FINAS

[ | ] . Z % Finnish Accreditation Service

[ | M IC rOSOft I/”fe@\\“\\ T117 (EN ISO/IEC 17025)

Eq. No Equipment Type Manufacturer Used in

6117 Open switch and control unit | OSP 150 R&S 22/24/27, 15C 15B

6131 Notch Filter WRCT902.4-0.4/40-8SS | Wainwright 22/24/27, 15C 15B

6130 Notch Filter WRCD1880-1.1.25/50- | Wainwright 22/24/27
10SS

6159 Band Reject Filter WRCD1747.8-0.4/40- Wainwright 22/24/27,15C, 15B
5SS

6158 Band Reject Filter WRCT836.6-0.4/40-8SS | Wainwright 22/24/27,15C, 15B

6197 Band Reject Filter WRCJV2531/2539- Wainwright 22/24/27,15C, 15B
2523/2547-60/12SS

2231 Band Reject Filter WRCG1947/1953- Wainwright 22/24/27,15C, 15B
1940/1960-40/6SS

2391 Band Reject Filter WRCG1729.4/1735.4- Wainwright 27
1722.4/1742.4-40/6SS

2386 Band Reject Filter WRCG1764.4/1770.4- Wainwright 22/24/27, 15C, 15B
1760.4/1774.4-40/6SS

2385 Band Reject Filter WRCG1744.4/1750.4- Wainwright 22/24/27, 15C, 15B
1740.4/1754.4-40/6SS

2357 Band Reject Filter WRCG2400/2483- Wainwright 15C
2390/2493-35/10SS

2188 Preamplifier AFS4-00100300-20-23P- | Miteq 22/24/27, 15C, 15B
6

6195 High Pass Filter - Wainwright 22/24/27, 15C, 15B

2364 Band Reject Filter WRCG1877/1883 - Wainwright 24
1870/1890-40/6SS

2361 Anechoic Chamber 3 m Semi / Full Anechoic | Euroshield 22/24/27, 15C, 15B
Chamber

6212 Antenna Array system - TCC 22/24/27, 15C, 15B

- RF immunity / Emission EMC32 R&S 22/24/27, 15C, 15B

Software

6089 Antenna HFH2-Z2 R&S 15C, 15B

2027 CDN M2 (modified) DC1 MEB 22/24/27, 15C, 15B

2028 CDN M3 (modified) DC2 MEB 22/24/27, 15C, 15B

2176 CDN CDN 801-M3 Lathi 22/24/27, 15C, 15B

2135 CDN CDN 801-M3 Lathi 22/24/27, 15C, 15B

2029 Power Supply PL330 Thurlby 22/24/27, 15C

6038 Data Logger Testo 580 Testo 22/24/27, 15C, 15B

6037 Data Logger 175-H2 Testo 22/24/27, 15C, 15B

6039 USB Interface 5541765 Testo 22/24/27, 15C, 15B
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