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1. Summary for FCC Part 15C Compliance Test Report

Date of receipt

20-Oct-2010

Testing completed

22-Oct-2010

The customer's contact person | Sonja Lankinen

Test Plan referred to

T:\Projects\RM-659\TestPlan\RS testplan RM-659 CR HWO0410.xls

Notes

Document name

FCC15C_RM-659 12.docx

1.1. EUT and Accessory Information

The EUT is a 7-band (GSM850/900/1800/1900 and WCDMA Band I/11(1900)/V(850)) mobile phone with
GPRS, EGPRS, Bluetooth and WLAN. Bluetooth and WLAN are tested with maximum rated TX power.

Product

Type SN HW MV Sw DUT

Phone

RM-659 004402131460754 0410 - 011.518.01 42376

1.2. Summary of Test Results

Bluetooth:
Section in CFR 47 Section in RSS-GEN Name of the test Result
or RSS-210

15.247(b)(1) A8.4 (2) Conducted peak output power PASSED
15.247(d) A8.5 Band edge compliance of RF emissions NP
15.247(d) A8.5 Spurious RF conducted emissions PASSED
15.247(d), 15.209 A8.5 Spurious radiated emissions NP
15.207 7.2.2 AC powerline conducted emissions NP
15.247(a)(1) A8.1 (a) 20 dB bandwidth PASSED
15.247(a)(1) A8.1 (b) Carrier frequency separation PASSED
15.247(a)(1)(iii) A8.1 (d) Number of hopping frequencies PASSED
15.247(a)(1)(iii) A8.1 (d) Time of occupancy 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 Nokia Tampere Laboratory.
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2. Test setups

EUT

EUT

21. Conducted RF test setup
Spectrum
analyser
Power Attenuator
divider
Radio 20dB
simulator attenuator
2.2. AC powerline conducted emissions test setup
Receiver Pulse LISN
limiter
2.3. Radiated test setup
i
|
|
|
Communication i
Tester x{ﬂﬂﬂﬂﬂﬂ[ﬂlﬂw !
|
EUT j
Tower/table | | ) —  |-----——---- I N4
controller /,’
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3. Conducted peak output power
(FCC §15.247(b)(1), RSS-210 A8.4 (2))

EUT with DUT number

RM-659 DUT42376

Accessories with DUT numbers

Operation Voltage [V] / [Hz] Nominal
Result PASSED
Remarks -

Temp [°C] / Humidity [%RH] / 22/45799.7
Air Pressure [kPa]

Date of measurements 20-Oct-2010

Measured by

Hannu Séderholm

3.1. 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 <1 <30
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3.2. Bluetooth Test results

3.21 GFSK modulation, PRBS packet type

Channel / fc [MHz] |P [dBm] |P [mW] |Result

0/2402 5.00 3.162 PASSED
40 /2442 4.70 2.951 PASSED
78 /2480 4.20 2.630 PASSED

Channel 0 / 2402 MHz (Peak detector, RBW: 1 MHz, VBW: 3 MHz)

Level [dBm]

10

i / \
s f \
/

-15 ’/—

-2 0

-2 5
2.4G 2.4901G 2.4902¢G 2.4903G 2.404cG

Frequency [Hz]

Channel 40 / 2442 MHz (Peak detector, RBW: 1 MHz, VBW: 3 MHz)

Level [dBm]
10

5

2.44G 2.4941G 2.4942GG 2.443G 2.444acG
Frequency [Hz]

Channel 78 / 2480 MHz (Peak detector, RBW: 1 MHz, VBW: 3 MHZz)

Level [dBm]

. //_k—\

-2 0
-2 5
2.478G 2.479G 2.48G 2.481G 2.482G
Frequency [Hz]
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3.2.2 8DPSK modulation, PRBS packet type

Channel / fc [MHz] |P [dBm] |P [mW] |Result

0/2402 6.10 4.074 PASSED
40/ 2442 5.90 3.890 PASSED
7812480 5.60 3.631 PASSED

Channel 0 / 2402 MHz (Peak detector, RBW: 1 MHz, VBW: 3 MHz)

Level [dBm]

10

. e .
e N

2.4G 2.401G 2.4902G 2.403G 2.404G
Frequency [Hz]

Channel 40 / 2442 MHz (Peak detector, RBW: 1 MHz, VBW: 3 MHZz)

Level [dBm]
10

5

2.494G 2.4941G 2.4942¢G6G 2.443G 2.444cG
Frequency [Hz]

Channel 78 / 2480 MHz (Peak detector, RBW: 1 MHz, VBW: 3 MHZz)

Level [dBm]
10

j — \\
el ~.
pd O

-15 |

-2 0

25 SO OO FE

2.478G 2 .47 9G 2.48G 2.481G 2.4826G6G
Frequency [Hz]
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4, Spurious RF conducted emissions
(FCC §15.247(d), RSS-A8.5)

EUT with DUT number

RM-659 DUT42376

Accessories with DUT numbers

Operation Voltage [V] / [Hz] Nominal
Result PASSED
Remarks -

Temp [°C] / Humidity [%RH] / 22/45799.7
Air Pressure [kPa]

Date of measurements 20-Oct-2010

Measured by

Hannu Séderholm

4.1. 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 [MHz]

Limit [dBc]

1-25000

<-20
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4.2. Bluetooth Test results

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

M ark er: 2.401923077 GHz 4 .99 dBm

Level [dBm]

10

<>

(o]

106G 115G
Frequency [Hz]

25 C

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

Frequency [MHz] | P [dBc] Result

4993.589744 -41.594830 |PASSED
7270.192308 -41.594830 |PASSED
7500.000000 -41.094830 |PASSED

Channel 40 / 2442 MHz

M ark er: 2.441987179 GHz

Level [dBm]

4 .72 dBm

10

<>

o

~a0 WWWW

106G 115G
Frequency [Hz]

25 C

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

Frequency [MHz] |P [dBc] Result

4878.846154 -40.317874 |PASSED
7398.076923 -40.617874 |PASSED
7500.000000 -41.017874 |PASSED
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Channel 78 / 2480 MHz

M ark er: 2. 479967949 GHz 4 .09 dBmM

Level [dBm]

10

<>

o

10G 115G
Frequency [Hz]

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

Frequency [MHz] |P [dBc] Result

4860.256410 -40.693109 | PASSED
7300.961538 -39.793109 | PASSED
7500.000000 -40.193109 | PASSED

4.2.2 8DPSK modulation, PRBS packet type
Channel 0 / 2402 MHz

M ark er: 2.401923077 GHz 3.13 dBm

Level [dBm]

10

<>

o

-6 O o
i M 5 G 10G 156G
Frequency [Hz]

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

Frequency [MHz] |P [dBc] Result

4838.461538 -39.732816 |PASSED
7231.250000 -38.632816 |PASSED
7500.000000 -38.932816 | PASSED
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Channel 40 / 2442 MHz

M ark er: 2.441987179 GHz 2.5 dBm -—-

Level [dBm]

10
. >
-10
-2 0
-3 0 . .
s WMMW
VTS PR Ay
-50
-eo 10G 15 G 20 G 25 G

Frequency [Hz]

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

Frequency [MHz] | P [dBc] Result

4924.358974 -38.802741 |PASSED
7340.384615 -37.402741 | PASSED
7500.000000 -38.002741 | PASSED

Channel 78 / 2480 MHz

M ark er: 2. 479967949 GHz 2.39 dBm ---

Level [dBm]

10

<>

760J_M 5 G 100G 156G 20 G 2 5 G
Frequency [Hz]
Peak (RBW: 100 kHz, VBW: 100 kHz)

Frequency [MHz] |P [dBc] Result

4812.820513 -38.193905 | PASSED

5000.000000 -39.393905 | PASSED

7452.403846 -39.093905 |PASSED
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6. 20 dB bandwidth

(FCC §15.247(a)(1), RSS-210 A8.1 (a))

EUT with DUT number

RM-659 DUT42376

Accessories with DUT numbers

Operation Voltage [V] / [Hz] Nominal
Result PASSED
Remarks -

Temp [°C] / Humidity [%RH] / 22/45799.7
Air Pressure [kPa]

Date of measurements 20-Oct-2010

Measured by

Hannu Séderholm

6.1. 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
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6.2. Bluetooth Test results

6.2.1 GFSK modulation, PRBS packet type

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

0/2402 791.667 PASSED
40 /2442 852.564 PASSED
78 /2480 807.692 PASSED

Channel 0 / 2402 MHz
|

@ *RBW 30 kHz
vew 100 ks
Ref 20 abm catt 30 an “SWT 150 ms
L. [a]
| A (\'\v
cemter 2,402 oz 200 kiiz/ opan 2 maz
e acT 2010

Channel 40 / 2442 MHz
|

® *RBW 30 kHz
VBW 100 Kiz

Ref 20 dsm +att 30 as +SWT 150 ms

L. (2]

- Jf q\w

L. r‘h{ “\\‘

w“f MW

s0

Center 2.442 GHz 200 knz/ Span 2 iz

Dat QOCT 10 1 1:1
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Channel 78 / 2480 MHz
L L2l
.
L /\f\’“‘!\.f'\a
I o \f\
B =l I
i i ™\
i‘*«w‘f N
6.2.2 8DPSK modulation, PRBS packet type
Channel / fc [MHz] |20 dB bandwidth [kHz] |Result
0/ 2402 1307.692 PASSED
40/ 2442 1307.692 PASSED
78 /2480 1304.487 PASSED
Channel 0 / 2402 MHz
|
@ “RBW 30 kiiz
L L2]
=
L VA
/r\ff,\'«ﬁ— v -\f“"\r\.\q
L. N"M./ \N"I\A
N Ad
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Channel 40 / 2442 MHz

L. Cal
L A
P i N
uﬂ\’}“ \7ar
Dot OCT 010 13:0 3

Channel 78 / 2480 MHz
|

@ *RBW 30 kHz
vBW 100 kiz
Ref 20 dBm ~Att 30 dB SWT 150 ns
20
L, (2]
- A
AN R=vad
P A
B i N
F-s
-80
Center 2.48 GHz 200 kHz/ Span 2 MHz
nat QCT 2010 13:07:-31
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7. Carrier frequency separation
(FCC §15.247(a)(1), RSS-210 A8.1 (b))

EUT with DUT number RM-659 DUT42376
Accessories with DUT numbers | -

Operation Voltage [V] / [Hz] Nominal

Result PASSED

Remarks -

Temp [°C] / Humidity [%RH] / 22/45799.7

Air Pressure [kPa]

Date of measurements 20-Oct-2010
Measured by Hannu Sdderholm

71. 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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7.2. Bluetooth Test res

7.21 GFSK modulation, PRBS packet type

ults

Carrier frequency separation [kHz] | Result

977.564

PASSE

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

@ REW 100
“vew 100

kiz
kHz

Ref 20 dBm *Att 30 dB SWT 5 ms

Center 2.442 GHz 500 KkHz/

7.2.2 8DPSK modulation, PRBS packet type

Carrier frequency separation [kHz] |Result

977.564

PASSED

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

Ref 20 dBm *Att 30 dB SWT 5 ms

@ REW 100 KHz
“vew 100 Kbz

s ey et pordl T et gun] periey

Center 2.442 GHz 500 KkHz/
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8. Number of hopping frequencies
(FCC §15.247(a)(1)(iii), RSS-210 A8.1 (d))

EUT with DUT number

RM-659 DUT42376

Accessories with DUT numbers

Operation Voltage [V] / [Hz] Nominal
Result PASSED
Remarks -

Temp [°C] / Humidity [%RH] / 22/45799.7
Air Pressure [kPa]

Date of measurements 20-Oct-2010

Measured by

Hannu Séderholm

8.1. 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
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8.2. Bluetooth Test results

8.2.1 GFSK modulation, PRBS packet type

Measured number of hopping frequencies | Result

79 PASSED

Hopping on, number of hopping frequencies

@ *RBW 100 kiz
“VBW 100 kiiz

Ref 20 dBm *Att 30 dB SWT 10 ms

b
L

Center 2.442 GHz 9 MHZ/ Span 90 MHz

8.2.2 8DPSK modulation, PRBS packet type

Measured number of hopping frequencies | Result

32 PASSED

Hopping on, number of hopping frequencies

@ “RBW 100 kiz
+vBW 100 kHz

Ref 20 dBm *Att 30 dB *SWI 10 ms

,,H;Iu‘“' O LT TR ST e MAN ool

Center 2.442 GHz 9 MHzZ/ Span 90 MHz
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9. Time of occupancy
(FCC §15.247(a)(1)(iii), RSS-210 A8.1 (d))
EUT with DUT number RM-659 DUT42376
Accessories with DUT numbers | -
Operation Voltage [V] / [Hz] Nominal
Result PASSED
Remarks

Temp [°C] / Humidity [%RH] / 22/45799.7
Air Pressure [kPa]

Date of measurements 20-Oct-2010

Measured by PASSED

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

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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9.2. Bluetooth test results

9.2.1 GFSK modulation, PRBS packet type

Measured number of |Duration of one transmission [us] | Time of occupancy [s] |Result
transmissions

85 2923 0.248462 PASSED

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

@ e 2 B

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

21 (24)
FCC Part 15C Compliance Test Report TCC Nokia Tampere Laboratory
| Template Version 12.0 P.O. Box 68
Sinitaival 5
FCC15C_RM-659_12.docx FIN-33720 TAMPERE, FINLAND
Copyright © TCC Nokia

Tel. +358 (0) 7180 46800
Fax. +358 (0) 7180 46880



TCC

Nokia

KU
SN,

it

.

L

FINAS

’?//’;—?\\\:5 Finnish Accreditation Service
NN
CAARRS T117 (EN ISO/IEC 17025)

9.2.2 8DPSK modulation, PRBS packet type

transmissions

Measured number of |Duration of one transmission [us] | Time of occupancy [s] |Result

91 2929 0.266583

PASSED

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

Ref 20 dBm “Att 30 dB SWT 31.6 s

Date: 20 0CT 2010 13:00:56

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

@ REW 300 KHz
“vew 300 kkz

Ref 20 dBm *Att 30 dB SWT 4 ms
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11. Test Equipment
11.1. Conducted measurements
Eqg. No Equipment Type Manufacturer Used in
TM38112 | Power supply 6632A Agilent 22/24/27, 15C
TM38631 | Signal Generator 83640L Agilent 22/24/27, 15C, 15B
OMO0631 | Signal Generator E4422B Agilent 22/24
2
TM37678 | Communication Tester CMU200 R&S 22/24/27, 15C, 15B
TM37773 | Communication Tester CMU200 R&S 22/24/27, 15C, 15B
TM30600 | Impulse limiter ESH3-Z2 R&S 15C, 15B
TM26490 | LISN 50 yH ESH3-Z5 R&S 15C, 15B
TM26491 | LISN 50 yH ESH3-Z5 R&S 15C, 15B
TM37610 | Spectrum Analyzer FSU26 R&S 22/24/27, 15C
TM22806 | Battery BAT 20/E Fiskars 15C, 15B
TM22805 | UPS PS 20/1.2 Fiskars 15C, 15B
- Temperature and humidity logger 175-H2 Testo 15C, 15B
- Temperature and humidity logger 175-H2 Testo 22/24/27, 15C
- Air pressure and temperature logger | 635-2 Testo 22/24/27, 15C, 15B
- Air pressure sensor 0638-1835 Testo 22/24/27, 15C, 15B
- Temperature test chamber VT 4002 Vétsch 22/24
2058 Receiver ESPC R&S 15C, 15B
2001 Bluetooth tester CBT R&S 22/24/27, 15C, 15B
2002 Communication Tester CMU200 R&S 22/24/27
2009 LISN 50 puH 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
11.2. Radiated measurements
Eg. No |Equipment Type Manufacturer Used in
TM38114 | Power supply 6632A Agilent 22/24/27, 15C, 15B
TM38631 | Signal Generator 83640L Agilent 22/24/27, 15C, 15B
TM38323 | Preamplifier PA-02 18-26 GHz EMC Automation 22/24/27, 15C, 15B
- Antenna BBHA 9120 D Schwarzbeck 22/24/27, 15C
TM26497 | Antenna 3115 Emco 22/24/27, 15C, 15B
TM37678 | Communication Tester CMU200 R&S 22/24/27, 15C, 15B
TM37773 | Communication Tester CMU200 R&S 22/24/27, 15C, 15B
TM38845 | Receiver ESIB 26 R&S 22/24/27, 15C, 15B
- Antenna HL562 R&S 22/24/27, 15C, 15B
TM26500 | Turntable DS412 Deisel 22/24/27, 15C, 15B
TM30642 | Mast/turntable controller HD-100 Deisel 22/24/27, 15C, 15B
TM38990 | Remote switching module RSM1 EMC Automation 22/24/27, 15C, 15B
TM38341 | System interface SI1-300 EMC Automation 22/24/27, 15C, 15B
- Mini mast 2075-2 ETS Lindgren 22/24/27, 15C, 15B
TM38843 | Mini mast 2075 Emco 22/24/27, 15C, 15B
TM38842 | Controller 2090 Emco 22/24/27, 15C, 15B
TM39158 | Antenna 3116 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 logger 175-H2 Testo 22/24/27, 15C, 15B
- Air pressure and temperature logger | 635-2 Testo 22/24/27, 15C, 15B
- Air pressure sensor 0638-1835 Testo 22/24/27, 15C, 15B
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Eqg. No Equipment Type Manufacturer Used in
TM39180 | Laser distance meter Disto Pro Leica 22/24/27, 15C, 15B
TM37523 | Preamplifier AMF-4D-10M-3G-25-20P | Miteq 22/24/27, 15C, 15B
- Preamplifier AFS4-00100300-20-23P6 | Miteq 15C
TM37498 | Preamplifier AMF-5D-020180-26-10P | Miteq 22/24/27, 15C, 15B
TM30599 | Semi anechoic chambre UNKNOWN TDK 22/24/27, 15C, 15B
TM22638 | Power supply OL63743-901 Torqueleader 22/24/27, 15C, 15B
TM38066 | High pass filter 4HC3000/18000-3-KK Trilithic 22/24/27, 15C, 15B
TM26511 | Tunable notch filter WRCA870/ Wainwright 27
TM38215 | Band reject filter WRCD 1920/1980- Wainwright UMTS 27
1918/1982-40/20
TM38214 | Band reject filter WRCT 2402/2480- Wainwright ISM 15C
2400/2483.5-30/
- Band reject filter WRCG1877/1883- Wainwright 27
1870/1890-40/6EE
- Band reject filter WRCG1729.4/1735.4- Wainwright 27
1722.4/1742.4-40/6SS
- Band reject filter WRCG832/838-825/848- | Wainwright 27
40/5SS
TM23892 | Controller G-1000SDX Yaesu 22/24/27
2001 Bluetooth tester CBT R&S 22/24/27, 15C, 15B
- Antenna SBA 9113 Schwarzbeck 22/24/27
6023 Antenna VUBA 9117 Schwarzbeck 22/24/27, 15C
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