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1. Summary for FCC Part 15C Compliance Test Report

Date of receipt 14-Apr-2014
Testing completed 23-Apr-2014
The customer's contact person | Tia Melava

Test Plan referred to

T:\Projects\RM-1045\TestPlan\RS Testplan RM-1045.xlsm

Notes

Document name

T:\Projects\RM-1045\EMC\FCC15CBT_RM-1045 04.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-1045 004402478600681 1004 02061.00037.14145.00001 | 18196
Headset WH-208 2145W41 - - - 18198
AC-Charger AC-60E 09049324161031071560675677 - - - 18197
Phone RM-1045 004402478600756 1004 - 02061.00037.14145.00001 | 18216
AC-Charger AC-60E 409049326161030412560675677 - - - 18217
Headset WH-208 2145WA41 - - - 18218
USB-Cable | CA-190CD 07304562136C28 - - - 18219
1.2. Summary of Test Results
Bluetooth:

Section in CFR 47 SectlgrnénSg_SﬁbGEN Name of the test Result
15.247(b)(1) A8(0.4(2)) Conducted peak output power PASSED
15.247(d), 15.205(b) A8(0.5) Band edge compliance of RF emissions PASSED
15.247(d) A8(0.5) Spurious RF conducted emissions PASSED
15.247(d), 15.209 A8(0.5) Spurious radiated emissions PASSED
15.207 7.2.2 AC powerline conducted emissions
15.247(a)(1) A8(0.1(1)) 20dB(bandwidth) PASSED
15.247(a)(1) A8(0.1(2)) Carrier frequency separation PASSED
15.247(a)(1)(iii) A8(0.1(4)) Number of hopping frequencies PASSED
15.247(a)(1)(iii) A8(0.1(4)) Time of occupancy PASSED

PASSED
FAILED
NP
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The EUT complies with the essential requirements in the standard.
The EUT does not comply with the essential requirements in the standard.
The test was not performed by the TCC Nokia Laboratory.
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8.3. Bluetooth test results

9. Radiated emissions

(FCC 15.247(d), 15.209, RSS-210, A8(0.5))

9.2. Test method and limit
9.3. Bluetooth test results

10. Test Equipment

10.1. Conducted measurements
10.2. Radiated measurements
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2. Conducted peak output power

(FCC §15.247(b)(1), RSS-210 A8(0.4(2)))

EUT with DUT number

RM-1045, DUT 18196

Accessories with DUT numbers

AC-60E, DUT 18197 ; WH-208, DUT 18198

Operation Voltage [V] / [HZ] Nominal
Results PASSED
Remarks -
Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 221391102.9
Date of measurements 15-Apr-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 Public notice DA 00-705 and IC standard RSS-210.

Limits for conducted peak output power measurements

Frequency range [MHz] Limit [W] Limit [dBm]
2400 — 2483.5 _ _
5725 - 5850 <=1 <=30
FCC Part 15C Compliance Test Report TCC Nokia Salo Laboratory
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2.3. Bluetooth Test results

2.3.1 GFSK modulation, PRBS packet type

Channel / fc [MHz] | P [dBm] | P [mW] Result
0/2402 9 7.943 PASSED
40/ 2442 9.53 8.974 PASSED
78 /2480 7.02 5.035 PASSED

Channel 0/ 2402 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)

15
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2400 2400.2 2400.4 2400.6 2400.8 2401 2401.2 2401.4 2401.6 2401.8 2402 2402.2 2402.4 2402.6 2402.8 2403 2403.2 2403.4 2403.6 2403.8 2404
Frequency in MHz
Channel 40 / 2442 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)
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Frequency in MHz

FCC Part 15C Compliance Test Report
/ Template Version 15.0 6 (42)
FCC15CBT_RM-1045_04

Copyright © TCC Nokia

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

Joensuunkatu 7H / Kiila 1B
FIN-24101 SALO, FINLAND
Tel. +358 (0) 7180 08000
Fax. +358 (0) 7180 45220



TCC

Nokia

Wi
\\\“\ l "r"’/z,/

]
e,
o,

g(;

U

Finnish Accreditation Service
T117 (EN ISO/IEC 17025)

S\

K N
il

Channel 78 / 2480 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)

15
14
12
10

b & h & o v s oo

PK in dBm

|
{,

2480064000 GHz
7.019 dBm —

2478 24782 24784 24786 24788 2479 24792 24794 2479.6

24798 2480 24802 24804 24806 24808 2481 24812 24814 24816 24818 2482

Frequency in MHz

2.3.2 8DPSK modulation, PRBS packet type

Channel / fc [MHz] | P [dBm] | P[mW] | Result
0/2402 10.28 10.666 | PASSED
40/ 2442 10.77 11.94 | PASSED
78 /2480 8.31 6.776 | PASSED

Channel 0/ 2402 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)

15)
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-15]
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Frequency in MHz
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Channel 40 / 2442 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)
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Frequency in MHz
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3. Spurious RF conducted emissions

(FCC §15.247(d), RSS-210 A8(0.5))

EUT with DUT number

RM-1045, DUT 18196

Accessories with DUT numbers

AC-60E, DUT 18197 ; WH-208, DUT 18198

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

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

22/39/102.9

Date of measurements 15-Apr-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 Public notice DA 00-705 and IC standard RSS-210.

Limits for spurious RF conducted emissions measurements

Frequency range [MHZz]

Limit [dBc]

1 -25000

<=-20

FCC Part 15C Compliance Test Report
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3.3. Bluetooth Test results

3.3.1 GFSK modulation, PRBS packet type
Channel 0/ 2402 MHz

0
15
10-
s 2,40 GHz
aagldom
o
-5
10
15
-20-
5 -25°
g M szwl’, - it o
e V Sk v *«»‘.v*v‘w‘M’*\’w‘ww’r‘«“”Wv\-"a,wJV’N"W”“w\A»r“"’”‘"’Ww\”“ﬂ“/‘”W“VV‘-"MW’M\M‘VV‘“‘\/v‘)"m’ i
40
as
50
55
&
65
70
25
oot 1 2 s 4 s & 1 s s 10 1n 1 135 1 15 16 1 1 19 2 2 2 2 2 2
Freauency in GHz

Peak (RBW: 100 kHz, VBW: 100 kHz)
Frequency [MHz] | P [dBc] | Result

4852.800 -39.36 PASSED
7207.800 -38.74 PASSED

Channel 40 / 2442 MHz

.

H

H z Ve -éwwa#'vw\m,’\\Wﬁm,w\v%mww\«“'W‘M’W‘WW‘JW a— =N vy

L ok ey AW il T A
* AW v V\L(,MMWMW,WM‘W‘r"\"f.kaﬂw/}A'\N'A‘»'M e L AR B

FTEATL el

0.001 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24

Frequency in GHz.

Peak (RBW: 100 kHz, VBW: 100 kHz)
Frequency [MHz] | P [dBc] | Result

4887.600 -38.77 PASSED
7328.400 -38.90 PASSED
FCC Part 15C Compliance Test Report TCC Nokia Salo Laboratory
/ Template Version 15.0 10 (42) P.0.Box(86)
Joensuunkatu 7H / Kiila 1B
FCC15CBT_RM-1045_04 FIN-24101 SALO, FINLAND
Copyright © TCC Nokia Tel. +358 (0) 7180 08000

Fax. +358 (0) 7180 45220



TCC

..\n|||‘r,.,
\J

Nokia ::1 e \\‘,«? Finnish Accreditation Service
mf..|..\.~ T117 (EN ISO/IEC 17025)
Channel 78 / 2480 MHz
%E zz L e Jm;vmﬁsvf\‘ - g R -
£ e i H‘MW’M’ “‘ Wﬂ 1 ‘ “wor.n,m,wmﬂ,,;««;'w)‘ww“’wv‘uw,ymwvaxlu«/\MWW»w,w»”vd*‘“mm«\M'“WM”W
Peak (RBW: 100 kHz, VBW: 100 kHz)
Frequency [MHz] | P [dBc] Result
4933.200 -37.02 PASSED
7418.400 -35.53 PASSED
3.3.2 8DPSK modulation, PRBS packet type
Channel 0/ 2402 MHz
% A‘mmuvnri)u Py, |
: e Al A P e gt St Gikiad

10 1 12 13

Frequency in GHz

14

Peak (RBW: 100 kHz, VBW: 100 kHz)

Frequency [MHz] | P [dBc] Result
4849.600 -37.91 PASSED
7254.600 -37.47 PASSED
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Channel 40 / 2442 MHz
10
£ -25°
L st Al A ‘ i \ S
v v »,wwv”wwmww"‘\ww)’v”"““““‘w*«"~v“‘”” L L b T
Frequency in GHz
Peak (RBW: 100 kHz, VBW: 100 kHz)
Frequency [MHz] | P [dBc] Result
4909.600 -38.07 PASSED
7299.600 -38.21 PASSED
Channel 78 / 2480 MHz
2
157
L
5
2480 GHz
o 5.64dBm
-5
-1
-15]
-2
£ 4.978 GHz 7.487 GHz
T 35,8 0Bin___ l‘?WB‘m’“"L g il A 11
i wwvw»m&w,ﬁ’wwmw,vw‘”m”ﬂ”m TP b V VR kA ALY M&“\Ww’”"" i
-4
-45]
-5
-55]
-6
-65]
B
-75]
0.001 1 2 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Frequency in GHz

Peak (RBW: 100 kHz, VBW: 100 kHz)

Frequency [MHz] | P [dBc] Result
4978.400 -35.83 PASSED
7486.800 -35.83 PASSED
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4, 20dB(bandwidth)
(FCC §15.247(a)(1), RSS-210 A8(0.1(1)))

EUT with DUT number RM-1045, DUT 18196

Accessories with DUT numbers | AC-60E, DUT 18197 ; WH-208, DUT 18198
Operation Voltage [V] / [HZ] Nominal

Results PASSED

Remarks -

Temp [°C] / Humidity [%RH] /

Air Pressure [kPa] 221391102.9
Date of measurements 15-Apr-2014
Measured by Jari Keto
4.1. Test Setup
Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

4.2. Test method and limit
The measurement is made according to Public notice DA 00-705 and IC standard RSS-210.

Limits for 20 dB bandwidth measurements

Limit [MHz]
N/A
FCC Part 15C Compliance Test Report TCC Nokia Salo Laboratory
/ Template Version 15.0 13 (42) P.0.Box(86)
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4.3. Bluetooth Test results

4.3.1 GFSK modulation, PRBS packet type

Channel / fc [MHz] | 20 dB bandwidth [kHz]
0/2402 940
40/ 2442 944
7812480 944
0/ 2402
“RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz -11.12 dém
Ref 20 dBm “Att 30 dB “SWT 150 ms 2.401988000 GHz
20 nde [Th] 20|00 dB
BW 940[.000000000 kHz
l1o Temp 3| FT1 ndky
-30| 69 dem |
2[.401548p00 GHz
o Temp—2{ FT1 ndBT
30(90 dBm
bl 2|.402488p00 GHz
I--10-
-20 \W\\’\A
L s0 il 2 EXT
SWR 100 /7/~Aion K'\I\
A a
iy i
F-60.
F-70.
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 15.APR.2014 13:55:18

40/ 2442
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Ref 20 dBm

“Att 30 dB

“RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 10.89
“SWT 150 ms 2.441988000

dBm
GHz

20

10

nd8 [T] 20[00
BW 944( 00000000
Temp 1| [T1 ndf]
31155

2[.441544p00

dB
kHz

dBm|™"

GHz

Temp: BT
-30f61
2|.442488p00

dBm
GHz

I-10.
B //\/\
/J/\J ~
-30
SWR 100 10p B
| a0 AN
-60.
-70
-80
Center 2.442 GHz 200 kHz/ Span 2 MHz
Pate: 15.APR.2014 13:57:00
“RBW 30 kHz  Marker 1 [T1 ]
*“VBW 100 kHz -13.20 dBm
Ref 20 dBm Att 30 dB “SWT 150 ms 2.479988000 GHz
20 ndB [TL] 20|00 dB
BW 944 00000000 kHz
L1 Temp 1| [T1 naby
SGL
-33(58 dBm
2.479544p00 GHz
I Temp—2[ £ T TR
-33[07 dBm
2|.480488p00 GHz
I-10. 4
S
L -30. . +
SWR 100 jof/~~10p .
I -40. A
& M
-60.
-70
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz
Pate: 15.APR.2014 13:58:39
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4.3.2 8DPSK modulation, PRBS packet type

Channel / fc [MHz] | 20 dB bandwidth [kHz]

0/2402

1304

40/ 2442

1304

7812480

1304

0/ 2402

Pate: 15.APR.2014 14:00:17

“RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz -12.10 dBm
Ref 20 dBm “Att 30 dB “SWT 150 ms 2.401988000 GHz
20 ndB [Th] 2000 dB
BW  1|.304000p00 MHz
Lio Temp 1| [T1 ndb]
-32[08 dBm|™
2[.401348p00 GHz
o Temp 2 Tt ndpT
32(39 dBm
2|. 40265200 GHz
I-—10-
-20 /f\/m/\/}\"v‘/\%\/\
L-30 TA T e
SwWR 10 pf 10p
-40
s “WM
I-—60
=70
-80
Center 2.402 GHz 200 kHz/ Span 2 MHz

40 / 2442

“RBW 30 kHz  Marker 1 [T1 ]
“VBW 100 kHz -11.78 dBm
Ref 20 dBm “Att 30 dB “SWT 150 ms 2.441988000 GHz
20 ndB [TL] 20[00 dB
BW 1{. 304000000 MHz
10 Temp 1| [T1 ndB]
-3197 dBm |
\1“2" 2(.441348000 GHz
o Femp 2 fT1 ndB}
-31(88 dBm
9 2|.442652000 GHz
{~—10-
20 /A\f,w/\/f/‘\,\,./\,\_\/vv\/\/\,\
I--30 A a2 EXT

sSwH 190 pbf  10p

\ﬂ’vmw/‘/

Lt

Pate: 15.APR.2014 15:25:01

Center 2.442 GHz 200 kHz/

Span 2 MHz
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78 /2480
“RBW 30 kHz Marker 1 [T1 ]
“VBW 100 kHz 14.13 dBm
Ref 20 dBm “Att 30 dB “SWT 150 ms 2.479988000 GHz
20 ndB [TL] 20[00 dB
BW 1/.304000000 MHz
10 Temp 1| [T1 ndB] B
— 3391 dBm |5
[V IEW] Lo 2[.479348p00 GHz
remp—2ET T
-34{00 dBm
2|.480652p00 GHz
-10- T
| 20 /\/}\/vj\
TAVaACS R~ \/“\”\\ﬁ\
-30 T /\/ Tz EX
SWR 1%“ T 10p X 3DB
Iy \
e "'\)\W
[-60.
t-70.
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz
Date: 15.APR.2014 14:03:59
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5. Carrier frequency separation
(FCC §15.247(a)(1), RSS-210 A8(0.1(2)))

EUT with DUT number RM-1045, DUT 18196
Accessories with DUT numbers | AC-60E, DUT 18197 ; WH-208, DUT 18198
Operation Voltage [V] / [HZ] Nominal
Results PASSED
Remarks -
Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 221391102.9
Date of measurements 15-Apr-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 Public notice DA 00-705 and IC standard RSS-210.

Limits for carrier frequency separation measurements

Limit [MHz]

>= 0.025 or 2/3 of the 20 dB bandwidth
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5.3. Bluetooth Test results

5.3.1 GFSK modulation, PRBS packet type

Carrier frequency separation [kHz] Result
960 PASSED

Hopping on, carrier frequency separation of channels 39 / 2441 MHz and 40 / 2442 MHz

“RBW 100 kHz Delta 2 [T1 ]

“VBW 100 kHz 0.57 dB

Ref 20 dBm “Att 30 dB “SWT 5 ms 960.000000000 kHz
20 Marker| 1 [T1

-8|96 dBm

L1o. 441020000 crz |

A - A Yo it V1

N WALNPA LN TNV

[-60

F-70

-80

Center 2.442 GHz 500 kHz/ Span 5 MHz

Pate: 15.APR.2014 14:29:41
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5.3.2 8DPSK modulation, PRBS packet type

Carrier frequency separation [kHz] Result
990 PASSED

Hopping on, carrier frequency separation of channels 39 / 2441 MHz and 40 / 2442 MHz

“RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz 0.39 dB
Ref 20 dBm “Att 30 dB “SWT 5 ms 990.000000000 kHz
20

Marker| 1 [T1

-9l 54 dBm

Lio 441010000 GH.
SGL

SWR 5000 pf 500
F-40

[-60.

F-70

-80

Center 2.442 GHz 500 kHz/ Span 5 MHz

Pate: 15.APR.2014 14:32:44
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6. Number of hopping frequencies
(FCC 815.247(a)(1)(iii), RSS-210 A8(0.1(4)))

EUT with DUT number RM-1045, DUT 18196
Accessories with DUT numbers | AC-60E, DUT 18197 ; WH-208, DUT 18198
Operation Voltage [V] / [HZ] Nominal
Results PASSED
Remarks -

Temp [°C] / Humidity [%RH] /

Air Pressure [kPa] 221391102.9
Date of measurements 15-Apr-2014
Measured by Jari Keto
6.1. Test Setup
Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

6.2. Test method and limit
The measurement is made according to Public notice DA 00-705 and IC standard RSS-210.

Limits for number of hopping frequencies measurements

Limit [number]

>=15
FCC Part 15C Compliance Test Report TCC Nokia Salo Laboratory
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6.3. Bluetooth Test results

6.3.1 GFSK modulation, PRBS packet type

Measured number of hopping frequencies | Result
78 PASSED

Hopping on, number of hopping frequencies

“RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -11.53 dBm
Ref 20 dBm “Att 30 dB “SWT 10 ms 2.480160000 GHz
20 Marker] 1 [T1
-9[20 dBm
Lio 402040000 GH:
1 PK
M= |,
1
L_10 1 YT 2
I-20
-3 EX
SWP 2000 pf 200D ‘ o8
F-a
s \ ot
I--60.
I-70.
-80
Center 2.442 GHz 9 MHz/ Span 90 MHz
Pate: 15.APR.2014 14:35:30
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6.3.2 8DPSK modulation, PRBS packet type

Measured number of hopping frequencies | Result
75 PASSED

Hopping on, number of hopping frequencies

“RBW 100 kHz Marker 2 [T1 ]
“VBW 100 kHz -11.65 dBm
Ref 20 dBm “Att 30 dB “SWT 10 ms 2.479080000 GHz
20 Marker| 1 [T1
-10{54 dBm
Lio Ac2040hon cx
1 PK
[VIEW] Lo
1
-
SWPF 10000 pf 1000 308
-4
=60
=70
-80
Center 2.442 GHz 9 MHz/ Span 90 MHz
Date: 15.APR.2014 14:43:12
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7. Time of occupancy
(FCC 815.247(a)(1)(iii), RSS-210 A8(0.1(4)))
EUT with DUT number RM-1045, DUT 18196
Accessories with DUT numbers | AC-60E, DUT 18197 ; WH-208, DUT 18198
Operation Voltage [V] / [HZ] Nominal
Results PASSED
Remarks -

Temp [°C] / Humidity [%RH] /

Air Pressure [kPa] 221391102.9
Date of measurements 15-Apr-2014
Measured by Jari Keto
7.1. Test Setup
Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

7.2. Test method and limit
The measurement is made according to Public notice DA 00-705 and IC standard RSS-210.

The total time of occupancy is get by multiplying the measured number of transmissions occurred during
31.6 second period with the duration of one transmission.

Limits for time of occupancy measurements

Limit [s]
<=04
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7.3. Bluetooth Test results

7.3.1 GFSK modulation, PRBS packet type

Measured number of transmissions

Duration of one transmission [ms]

Time of occupancy [s]

Result

91

2.912

0.265

PASSED

Hopping on, number of transmissions, channel 40 / 2442 MHz

RBW 1 MHz
“VBW 3 MHz
Ref 10 dBm “Att 20 dB SWT 31.6 s

Marker 1 [T1 ]
-8.01 dBm
31.410400 s

10

S
m|

Pate: 15.APR.2014 14:45:43

p0; L) ““ T L) L)
60 o 1 T ur ] MR |
l--70.
I-80
-90
Center 2.442 GHz 3.16 s/

Hopping on, duration of one transmission, channel 40 / 2442 MHz

RBW 1 MHz
“VBW 3 MHz
Ref O dBm “Att 10 dB SWT 4 ms

Marker 1 [T1 ]
15.27 dBm
180.000000 ps

ndB [TL] 3000 dB
PWIDTH| 2.912000 ms
Temp 1| [T1 ndB]

56[26 dBm

-20

-12.000p00 ps

Temp—o ET BT
-56(25 dBm
2.900000 ms

| -50{ TRG -50| dBi

-100

Center 2.442 GHz 400 ps/

Pate: 15.APR.2014 14:45:53
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7.3.2 8DPSK modulation, PRBS packet type

Measured number of transmissions

Duration of one transmission [ms]

Time of occupancy [s]

Result

92

2.912

0.268

PASSED

Hopping on, number of transmissions, channel 40 / 2442 MHz

Pate: 15.APR.2014 14:48:27

YA

)
g

Hopping on, duration of one transmission, channel 40 / 2442 MHz

Pate: 15.APR.2014 14:48:38

RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 13.31 dBm
Ref 0 dBm “Att 10 dB SWT 4 ms 140.000000 ps
o ndB [TL] 3000 dB
PWIDTH| 2.912000 ms
-10 1 Temp 1| [T1 ndB] L
T ~ LA 56110 dBm |
i P W b\ A | W 12000000 us
TRV M
20 Temp BT
-54|40 dBm
2.900p00 ms
-30
I--a0.
}--50——TRG -50 dB; > EX
o 1 bf il 30
I--60.
-70
-90
-100
Center 2.442 GHz 400 ps/
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8. Band edge compliance of RF emissions

(FCC 15.247(d), 15.205(b), RSS-210 A8(0.5))

EUT with DUT number

RM-1045, DUT 18216

Accessories with DUT numbers

AC-60E, DUT 18217 ; WH-208, DUT 18218 ; CA-190CD, DUT 18219

Operation Voltage [V] / [HZ]

115/60

Results

PASSED

Remarks

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

21/41/102.4

Date of measurements

20-Apr-2014

Measured by

Sami Lehtonen

8.1.1 Test setup

Communication

Tester ’\_}

‘v
Tower/table | | | — |- ——- JE S W
controller 4
4 .
/ Receiver

8.2. Test method and limit
The measurement is made according to Public notice DA 00-705 and IC standard RSS-210.

The measurement results are obtained as described below:
E [dBl.lV/m] = URX + ATOT

Where Ugy is receiver reading and Aror is total correction factor including cable loss,
antenna factor and preamplifier gain (Ator = Lcasies + Ar - Gpreawvr )-

Limits for band edge compliance of RF emissions measurements (3 m measurement distance)

Frequency range [MHZz] Limit

54 dBuV/m (avg) and 74

Below 2390 and above 2483.5 dBuV/m (pk)
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8.3.

Bluetooth test results

8.3.1 GFSK modulation, PRBS packet type

Channel 0/ 2402 MHz

1401 FCC BT BE RK
1201
1001
E L
>
=
3 8ot
£ 2388847695 GHz
.g 55.976 dBuV/in
5385080000 GHZ v o res o 0aFonn
41.8654BuV/m
407
20 t t t t t t i
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Ator [dB] Correction [dB] Results
2389 55.98 629.216 55.24 0.75 0.751 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [pV/m] Urx [dBuV] Ator [dB] Correction [dB Results
2385 41.87 123.951 41.13 0.75 0.751 PASSED
FCC Part 15C Compliance Test Report TCC Nokia Salo Laboratory
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Hopping on. Low end.
1401 FCC BT BE RK
120t
1001
E L
>
=1
8 sot
= I 2.389288577 GHz
E 56.382 dBul/m
— +
2385080000 Gz JE Y700 S S G P
41.8654BuV/m
40T
20 t t t t t t i
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Avor [dB] Correction [dB Results
2389 56.38 659.326 55.64 0.75 0.751 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Ugrx [dBuV] Avor [dB] Correction [dB Results
2385 41.87 123.951 41.13 0.75 0.751 PASSED
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Channel 78 / 2480 MHz
1401
1201
FCC BT BE PK

Limit in dBpuV/m

2.487 775551 GHzZ
57.319 dBuV/m

e BRABSN000 GHz
- —472.984 dBuV/m
\ 4
401 '
20 t t t t t t t t t t i
2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Avor [dB] Correction [dB Results
2488 57.32 734.429 55.9 1.42 1.422 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Ugrx [dBuV] Avor [dB] Correction [dB Results
2495 42.98 140.994 41.56 1.42 1.422 PASSED
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Hopping on. High end.
140
1201
1007
E L
>
&
S 80T FCC BT BE PK
= | 2. 4586010250 GHZ
£ 58.152 dBpV/m
- 601 oS caC B RABER00000 GHz
1 . Z7084dBuVv/m
\ 4
401 '
20 t t t t t t t t t t t t t i
2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Avor [dB] Correction [dB Results
2489 58.15 808.351 56.73 1.42 1.422 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Ugrx [dBuV] Avor [dB] Correction [dB Results
2495 42.98 140.994 41.56 1.42 1.422 PASSED
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8.3.2 8DPSK modulation, PRBS packet type

Channel 0/ 2402 MHz

1401

1201

1001

80T

FCC BT BE RK

Limit in dBpuV/m

385608

N

2.385881764 GHz
56{207 dBuV/m

41.865¢BpVv/im

407

20
2385

2390

2395

Frequency in MHz

2400

2405

Peak (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz]

E [dBuV/m]

E [uV/m]

Urx [dBuV]

Arot [dB]

Correction [dB Results

2386

56.21

646.175

55.47

0.75

0.751 PASSED

Average (RBW: 1 MHz, VBW: 10 Hz)

Frequency [MHz]

E [dBuv/m]

E [uV/m]

Urx [dBl,lV]

Aror [dB]

Correction [dB Results

2385

41.87

123.951

41.13

0.75

0.751 PASSED
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Hopping on. Low end.
1401 FCC BT BE RK
120t
1001
E L
>
=1
8 sot
= I 2.388767535 Gz
E 56.411 dBuV/in
— +
2385680000 G _
41.8654BuV/m
40T
20 t t t t t t i
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Avor [dB] Correction [dB Results
2389 56.41 661.531 55.67 0.75 0.751 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Ugrx [dBuV] Avor [dB] Correction [dB Results
2385 41.87 123.951 41.13 0.75 0.751 PASSED
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Channel 78 / 2480 MHz
1401
1201
FCC BT BE PK

Limit in dBpuV/m

22493316633 GHz
57.297 dBuVv/im

000 GHz
L dBuv/m
\ 4
401 '
20 t t t t t t t t t t i
2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Avor [dB] Correction [dB Results
2493 57.3 732.571 55.88 1.42 1.422 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Ugrx [dBuV] Avor [dB] Correction [dB Results
2495 42.98 140.994 41.56 1.42 1.422 PASSED
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Hopping on. High end.
140
120t
1007
E L
>
&
T 80T FCC BT BE PK
£ 2.487845691 GHz
£ 57.337 dBpV/m
3 gof 000 GHz
| dBuv/m
\ 4
401 '
20 t t t t t t t t t t t i
2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Urx [dBuV] Avor [dB] Correction [dB Results
2488 57.34 735.953 55.92 1.42 1.422 PASSED
Average (RBW: 1 MHz, VBW: 10 Hz)
Frequency [MHz] E [dBuVv/m] E [uV/m] Ugrx [dBuV] Avor [dB] Correction [dB Results
2495 42.98 140.994 41.56 1.42 1.422 PASSED
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9. Radiated emissions
(FCC 15.247(d), 15.209, RSS-210, A8(0.5))

EUT with DUT number

RM-1045, DUT 18216

Accessories with DUT numbers

AC-60E, DUT 18217 ; WH-208, DUT 18218 ; CA-190CD, DUT 18219

Operation Voltage [V] / [HZ]

115/60

Results

PASSED

Remarks

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

21/417/102.4

Date of measurements

20-Apr-2014

Measured by

Sami Lehtonen

9.1.1 Test setup

Communication

Tester ’\‘>

‘v
Tower/table | | | — |- ——- JE S W
controller /7
7
d

,—————

e e ————

Receiver

9.2. Test method and limit

The measurement is made according to Public notice DA 00-705 and IC standard RSS-210 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.
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The measurement results are obtained as described below:
E [dBl.lV/m] = URX + ATOT

Where Ugy is receiver reading and Aror is total correction factor including cable loss,
antenna factor and preamplifier gain (Ator = Lcasies + Ar - Gpreawvr )-

Limits for spurious radiated emissions measurements (3 m measurement distance)

Frequency range [MHz] Limit [puV/m] Limit [dBpV/m] Detector
30 - 88 100 40 Quasi peak
88 — 216 150 43.5 Quasi peak
216 — 960 200 46 Quasi peak
960 — 1000 500 54 Quasi peak
Above 1000 500 54 Average
Above 1000 5000 74 Peak
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9.3. Bluetooth test results

9.3.1 GFSK modulation, PRBS packet type
Channel 40 / 2442 MHz

Quasi peak (RBW: 100 kHz, VBW: 100 kHz)

Frequency [MHz] | E [dBpV/m] | E[puV/Im] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
30.06 26.24 20.512 29.54 -3.3 40 13.76 PASSED
30.09 25.88 19.679 29.18 -3.3 40 14.12 PASSED

34.912 24.4 16.596 30.9 -6.5 40 15.6 PASSED
35.278 24.09 16.014 30.79 -6.7 40 15.91 PASSED
39.556 27.2 22.909 36.6 94 40 12.8 PASSED
39.909 26.33 20.725 35.93 -9.6 40 13.67 PASSED
41.103 27.07 22.568 37.47 -10.4 40 12.93 PASSED
41.727 27.61 24.016 38.41 -10.8 40 12.39 PASSED
45,231 22.67 13.599 35.77 -13.1 40 17.33 PASSED
46.395 22.57 13.443 36.57 -14 40 17.43 PASSED

Channel 0/ 2402 MHz

Peak (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E [dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results

4803.8 49.2 288.403 51.2 -2 74 24.78 PASSED

7206.1 46.84 219.786 43.44 3.4 95 48.39 PASSED

Average (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E[dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results

4803.8 35.2 57.544 37.2 -2 54 18.78 PASSED

7206.1 33.49 47.261 30.09 3.4 --- --- PASSED

Channel 78 / 2480 MHz

Peak (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E[dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results

4960.1 49.96 314.775 51.86 -1.9 74 24.02 PASSED

7439.7 46.75 217.52 42.25 4.5 74 27.23 PASSED

Average (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E[dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results

4960.1 36.52 66.988 38.42 -1.9 54 17.46 PASSED
7439.7 33.93 49.716 29.43 4.5 54 20.05 PASSED
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9.3.2 8DPSK modulation, PRBS packet type

Channel 40 / 2442 MHz

Quasi peak (RBW: 100 kHz, VBW: 100 kHz)

Frequency [MHz] | E [dBpV/m] | E[puV/Im] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
30.03 24.96 17.701 28.26 -3.3 40 15.04 | PASSED
30.09 25.93 19.792 29.23 -3.3 40 14.07 PASSED
35.338 23.97 15.794 30.67 -6.7 40 16.03 PASSED
39.346 25.5 18.836 34.8 -9.3 40 14.5 PASSED
40.809 27.97 25.032 38.17 -10.2 40 12.03 PASSED
40.953 27.89 24.803 38.19 -10.3 40 12.11 PASSED
41.607 26.97 22.31 37.67 -10.7 40 13.03 PASSED

Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] | E[dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
10611.326 53.13 453.419 41.43 11.7 74 20.85 PASSED
10949.1 53.83 491.473 41.43 12.4 74 20.15 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] | E [dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
10611.326 39.87 98.514 28.17 11.7 54 14.11 PASSED
10949.1 40.31 103.633 27.91 12.4 54 13.67 PASSED
Channel 0 / 2402 MHz
Peak (RBW: 1 MHz, VBW: 1 MHZz)

Frequency [MHz] | E[dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4803.9 49.46 297.167 51.46 -2 74 24.52 PASSED
7205.6 47.11 226.725 43.71 3.4 95 48.12 PASSED

Average (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E[dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4803.9 35.15 57.214 37.15 -2 54 18.83 PASSED
7205.6 32.78 43.551 29.38 3.4 PASSED
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Channel 78 / 2480 MHz

Peak (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E [dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4960 50.08 319.154 51.98 -1.9 74 23.9 PASSED
7440.6 48.11 254.39 43.61 4.5 74 25.87 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] | E[dBuV/m] | E[puV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4960 35.98 62.951 37.88 -1.9 54 18 PASSED
7440.6 33.99 50.061 29.49 4.5 54 19.99 PASSED
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10.  Test Equipment

10.1. Conducted measurements

Eqg. No Equipment Type Manufacturer Used in

6039 USB Interface 5541765 Testo 22/24/27, 15C, 15B
6044 V-network ESH3-76 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 pH ESH3-Z5 R&S 15C, 15B

1759 LISN 50 pH ESH3-75 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 22/24/27

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 Votsch 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 Votsch 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
10.2. 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
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Eqg. 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 22124127
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 HFH2-72 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

FCC Part 15C Compliance Test Report TCC Nokia Salo Laboratory
/ Template Version 15.0 42 (42) P.0.Box(86)

FCC15CBT_RM-1045_04
Copyright © TCC Nokia

Joensuunkatu 7H / Kiila 1B
FIN-24101 SALO, FINLAND
Tel. +358 (0) 7180 08000
Fax. +358 (0) 7180 45220



		2014-05-05T10:35:18+0300
	jari.keto@nokia.com




