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1. Summary for FCC Part 22/24/27 Compliance Test Report

Date of receipt 23-Aug-2012

Testing completed 30-Nov-2012

The customer's contact person [Jerry Williams

Test Plan referred to
xlsm

T:\Projects\RM-878\TestPlan\RS_testplan_RM-878_EMC_FCC_SAR

Notes

Document name

T:\Projects\RM-878\EMC\FCC22&24&27_RM-878_26.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
Lumia 810 RM-878 004402471182935 0205 | - 1532.2105.9200.9903.12 | 30631
Battery BP-4W 3932132274140101601;0670672 - - - 30588

Charger AC-50U 4090492185270514505;0675620 | NA | NA NA 30619
Micro USB cable | CA-190CD NA NA | NA NA 30620

Headset WH-208 NA NA | NA NA 30621
1.2. Summary of Test Results
GSM850:

Section in CFR 47 Sec“grnégsR_SééGEN 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
§2.1049(h) 4.6.1 99 % occupied bandwidth NP
§22.917(a) 4.5 Band edge compliance NP
§22.917(a), §2.1051 4.5 Spurious emissions at antenna terminals NP
§22.917(a), §2.1053 4.5 Spurious radiated emissions NP
§2.1055(a) 4.3 Frequency stability, temperature variation NP
§2.1055(d) 4.3 Frequency stability, voltage variation NP
WCDMA 850 (Band V):

Section in CFR 47 SeCt'gPF';;SR_SlZGEN 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
§2.1049(h) 4.6.1 99 % occupied bandwidth NP
§22.917(a) 4.5 Band edge compliance NP
§22.917(a), §2.1051 4.5 Spurious emissions at antenna terminals NP
§22.917(a), §2.1053 4.5 Spurious radiated emissions NP
§2.1055(a) 4.3 Frequency stability, temperature variation NP
§2.1055(d) 4.3 Freqguency stability, voltage variation NP
GSM1900:

Section in CFR 47 SeCt'gPégsR_SlgéGEN 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
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§2.1049(h) 4.6.1 99 % occupied bandwidth NP
§24.238(a) 6.5 Band edge compliance NP
§24.238(a), §2.1051 6.5 Spurious emissions at antenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Freqguency stability, temperature variation NP
§2.1055(d) 6.3 Frequency stability, voltage variation NP

WCDMA 1900 (Band II):

Section in CFR 47 SectlgpégSR_SlgéGEN 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
§2.1049(h) 4.6.1 99 % occupied bandwidth NP
§24.238(a) 6.5 Band edge compliance NP
§24.238(a), §2.1051 6.5 Spurious emissions at antenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation NP
§2.1055(d) 6.3 Frequency stability, voltage variation NP
WCDMA 1700 (Band IV):

Section in CFR 47 SeCt'gPFLgSR_SlgéGEN Name of the test Result
§2.1046(a) 6.4 Conducted RF output power NP
§27.50(d)(2) 6.4 Radiated RF output power NP
§2.1049(h) 4.6.1 99 % occupied bandwidth NP
8§27.53(g) 6.5 Band edge compliance NP
§27.53(g), §2.1051 6.5 Spurious emissions at antenna terminals NP
§24.238(a), §2.1053 6.5 Spurious radiated emissions NP
§2.1055(a) 6.3 Frequency stability, temperature variation NP
§2.1055(d) 6.3 Frequency stability, voltage variation NP
LTE1700 (Band 4):

Section in CFR 47 SectngpénSSR_SlgéGEN Name of the test Result
§2.1046(a) 6.4 Conducted RF output power NP
§27.50(d)(4) 6.4 Radiated RF output power PASSED
§2.1049(h) 4.6.1 99 % occupied bandwidth NP
§27.53(h) 6.5 Band edge compliance PASSED
§27.53(h), §2.1051 6.5 Spurious emissions at antenna terminals NP
§27.53(h), §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 NP
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 Laboratory.
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2. Radiated RF output power
(FCC §22.913(a), §24.232(b), §27.50(d)(2), §27.53(h), RSS-132 4.4, RSS-133 6.4)

EUT with DUT number RM-878, DUT 30631
Accessories with DUT numbers | BP-4W, DUT 30588
Operation Voltage [V] / [HZ] N/A

Results PASSED

Remarks

Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 17.4 1 44.7%

Date of measurements 30-Nov-2012

Measured by Feng You

2.1.1 Test setup

Communication

Tester k}
Tower/table | | | — f---=--=---- PP JR W
controller el

/ Receiver

2.2. Test method and limit
The measurement is made according to TIA-603-C-2004 as follows:

The measurement is performed in the Anechoic Chamber with absorbers on the floor and

measuring antenna at fixed height using 2-axis EUT position system. The turntable is rotated

360 degrees and this is repeated for both horizontal and vertical receive antenna polarizations.

The EUT is placed on a nonconductive plate at 170 cm height.

The substitution method is used.The measurement results are obtained as described below:

P[dBm] = I:’SUBST X + PMEAS - PSUBST RX ™ LSUBST CABLES + GSUBST TX ANT

Where Psygst 1x IS signal generator level. Pyeas is measured power level from the EUT. Psygst rx IS
measured power level in substitute measurement. Lsugst casLe iS the loss of the cable between the signal

generator and the substitution antenna and Gsygst 1x anT IS Substitution antenna gain.

Limits for radiated RF output power measurements

Frequency range [MHz] Limit [W] Limit [dBm]
824 - 849 7 ERP 38.5
1710 - 1755 1 EIRP 30
1850 - 1910 2 EIRP 33
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2.3. LTE 1700 (Band IV) test results

FDD, CBW 5MHz, 16QAM, 1RB mid, Peak detector

Channel / fc [MHZ] EIRP [dBm] EIRP [W] Pmeas [dBm] Aror [dB] Polarisation Results
19975/1712.5 28.71 0.742 -15.48 44.19 VERTICAL PASSED
20175/1732.5 28.89 0.774 -15.9 44.79 VERTICAL PASSED
20375/ 1752.5 28.97 0.788 -15.69 44.66 VERTICAL PASSED

FDD, CBW 5MHz, 16QAM, 1RB mid, RMS detector

Channel / fc [MHZz] EIRP [dBm] EIRP [W] Pmeas [dBm] A+or [dB] Polarisation Results
19975/1712.5 24.56 0.286 -19.63 44.19 VERTICAL PASSED
20175/1732.5 24.13 0.259 -20.66 44.79 VERTICAL PASSED
20375/ 1752.5 24.74 0.298 -19.92 44.66 VERTICAL PASSED
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3. Band edge compliance
(FCC §22.917(a), §24.238(a), §27.53(g), §27.53(h), RSS-132 4.5, RSS-133 6.5)

EUT with DUT number

RM-878, DUT 30631

Accessories with DUT numbers

BP-4W, DUT 30588

Operation Voltage [V] / [HZ]

N/A

Results

PASSED

Remarks

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

17.4144.7%

Date of measurements

30-Nov-2012

Measured by

Feng You

3.1.1 Test setup

Communication

Tower / table
controller

Tester k}

,—_— -
e e ———— -

Receiver

3.2. Test method and limit

The measurement is made according to FCC rules parts 22, 24, 27 and IC standards , RSS-132, RSS-133.

Limits for band edge compliance measurements

Operation band Frequency range [MHz] Limit [dBm]
GSM850 / WCDMAS850 Below 824 and above 849 -13
WCDMA1700/LTE1700 Below 1710 and above 1755 -13
GSM1900/ / WCDMA1900 Below 1850 and above 1910 -13
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3.3. LTE 1700 (Band IV) test results

401
i FCC TX PWR LTE4
201
& of
©
= 1.709¢50100 GHz
= -28/768 dBm
- P~
-40r
-60 t t t t t t t |
1709 1709.5 1710 1710.5 1711
Frequency in MHz
RMS (RBW: 200 kHz, VBW: 200 kHz, Max hold)
Operation mode (TX on) Channel fc [MHZz] Level [dBm] Results
FDD, CBW 20MHz, 16QAM, 100 RB 20050/ 1720 -28.77 PASSED
401
201
E of
'2 i 1.755346693 GHz FCC TX PWR LTE4
= o -27.894 dBm
E -
3 i . \ 4
-40r
-60 t t t t t t t |
1754 1754.5 1755 1755.5 1756
Frequency in MHz
RMS (RBW: 200 kHz, VBW: 200 kHz, Max hold)
Operation mode (TX on) Channel fc [MHZz] Level [dBm] Results
FDD, CBW 20MHz, 16QAM, 100 RB 20300/ 1745 -27.89 PASSED
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4.

Spurious radiated emissions

(FCC §22.917(a), §2.1053, §24.238(a), §2.1053, §27.53(g), §2.1053, §27.53(h), RSS-132 4.5,

RSS-133 6.5)

EUT with DUT number

RM-878, DUT 30631

Accessories with DUT numbers

BP-4W, DUT 30588 ; AC-50U, DUT 30619 ; CA-190CD, DUT 30620 ;

WH-208, DUT 30621

Operation Voltage [V] / [HZ]

115V / 60Hz

Results

PASSED

Remarks

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

17.4144.7%

Date of measurements

30-Nov-2012

Measured by

Feng You

4.1.1 Test setup

Communication
Tester

Tower / table
controller

-

- e —————

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.
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The substitution method is used.

The measurement results are obtained as described below:

P [dBm] = I:>SUBST X + GSUBST TXANT = LSUBST CABLE

Where Psygst 1x is signal generator level, which produces the same receiver reading Pygeas in dBm as EUT.
GsussT Tx anT IS Substitution antenna gain and Lsygsst 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 [MHz] Limit [dBm]
GSM850 / WCDMAS850 30 - 8500 -13
WCDMA1700/LTE1700/ /
GSM1900 / WCDMAL900 30 - 18000 13
FCC Part 22/24/27 Compliance Test Report TCC Nokia San Diego Laboratory
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4.3. LTE 1700 (Band IV) test results
Channel 20175/ 1732.5 MHz

FDD, CBW 5MHz, 16QAM, 1 RB, RMS detector

Frequency [MHz] P [dBm] P [uW] Pmeas [dBm] Ator [dB] Polarization Results
3465.301 -61.13 0.00077 -68.94 7.81 HORIZONTAL PASSED
5197.921 -58.39 0.00145 -69.9 11.51 HORIZONTAL PASSED
6930.701 -54.94 0.0032 -67.76 12.82 HORIZONTAL PASSED
8667.49 -58.93 0.00128 -74.97 16.04 HORIZONTAL PASSED

10405 -57.32 0.00185 -74.6 17.28 VERTICAL PASSED
FCC Part 22/24/27 Compliance Test Report TCC Nokia San Diego Laboratory
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5. Test Equipment
5.1. Conducted measurements
Eqg. No Equipment Type Manufacturer Used in
4406 Communication Tester CMU200 R&S 22/24/27, 15C, 15B
7602 Communication Tester CMW500 R&S 22/24/27, 15C, 15B
7151 Bluetooth Tester CBT R&S 15B
- GPS RX Antenna w/AMP L1A-PM-NF GPS Source 15C
- GPS Inline amplifier A11M-V-NF-NM GPS Source 15C
- GPS signal Splitter S12-P110/5-NF GPS Source 15C
- GPS TX Antenna L1P-PV-NF GPS Source 15C
7912 Spectrum Analyzer FSV-30 R&S 22/24/27, 15C
- Thermal Chamber VT-4002 Voétsch 22/24/27, 15C
- Power splitter 11667B Agilent 22/24/27, 15C
3396 EMC Analyzer E7405A HP -
7451 EMI Receiver ESU-26 R&S 22/24/27, 15C, 15B
4188 LISN 50 pH ESH3-Z5 R&S 15C, 15B
6981 LISN 50 pH ESH3-Z5 R&S 15C, 15B
- Pulse Limiter ESH3-Z2 R&S 15C, 15B
7582 Signal Generator SMB100A R&S 15C, 15B
5.2. Radiated measurements
Eq. No Equipment Type Manufacturer Used in
7591 Antenna HL562 R&S 22/24/27, 15C, 15B
7572 Double Ridge Horn Antenna | 3117 ETS-Lindgren 22/24/27, 15C
7607 Standard Gain HornAntenna | SAS 586 A.H. System 22/24/27, 15C
7624 Standard Gain HornAntenna | SAS 587 A.H. System 22/24/27, 15C
7561 Antenna HFH2-72 R&S 15C, 15B
5715 Antenna MBA-3030 EMC Automation 22/24/27, 15C
5712 Antenna PLP3003 EMC Automation 22/24/27, 15C
7457 Relay Switch Unit TS-RSP R&S 22/24/27, 15C, 15B
7459 Relay Switch Unit TS-RSP R&S 22/24/27, 15C, 15B
5729 Relay Switch Unit TS-RSP R&S 22/24/27, 15C, 15B
5728 EMI Receiver ESIB26 R&S 22/24/27, 15C, 15B
4406 Communication Tester CMU200 R&S 22/24/27, 15C, 15B
7602 Communication Tester CMW500 R&S 22/24/27, 15C, 15B
7151 Bluetooth Tester CBT R&S 15B
3406 Controller Sc99V Sunol 22/24/27, 15C, 15B
- Controller G-1000DXC Yaesu 22/24/27, 15C, 15B
- Computer Controller GS-232B Yaesu 22/24/27, 15C, 15B
7040 Preamplifier TS-PR3 R&S 22/24/27, 15C, 15B
- Preamplifier AMF-6D-020180-29-20P | Miteq 22/24/27, 15C, 15B
- Preamplifier AMF-4D-01000800-30- Miteq 22/24/27, 15C, 15B
29P
- Preamplifier AMF-5F-18002650-25- Miteq 22/24/27, 15C, 15B
10P
- High Pass Filter 4HC1700-1-KK R&S 22
- High Pass Filter F-15041 RLC 22/24/27, 15C
- Band Reject Filter WRCA824/849-0,2-6SS | Wainwright 22
- Band Reject Filter WRCC1800/2000-0.2- Wainwright 24
10SS
- Band Reject Filter WRCG2400/2483- Wainwright 15C
2390/2493-35/10SS
- Band Reject Filter WRCG832/838-825/845- | Wainwright 22
40/5SS
- Band Reject Filter WRCG1729.4/1735.4- Wainwright 27
1722.4/1742.4-40/6SS
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Nokia :’—c//'/':“‘\n““\“‘\;‘: Finnish Accreditation Service
HF
KT T117 (EN ISO/IEC 17025)
Eq. No Equipment Type Manufacturer Used in
- Band Reject Filter WRCG1877/1883 - Wainwright 24
1870/1890-40/6SS
- Notch Filter WRCD1880-1.1.25/50- | Wainwright 2224127
10SS
- Notch Filter WRCT902.4-0.4/40-8SS | Wainwright -
Planned Notch Filter WRCJV2531/2539- Wainwright 22/24/27
2523/2547-60/12SS
- GPS RX Antenna w/AMP L1A-PM-NF GPS Source 15C
- GPS Inline amplifier A11M-V-NF-NM GPS Source 15C
- GPS signal Splitter S12-P110/5-NF GPS Source 15C
- GPS TX Antenna L1P-PV-NF GPS Source 15C
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