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1. Summary for FCC Part 15C Compliance Test Report
Date of receipt 16-Jan-2015
Testing completed 21-Jan-2015

The customer's contact person

Tero Huhtala

Test Plan referred to

T:\Projects\RM-1075\TestPlan\RS testplan RM-1075.xlsm

Notes

Document name

T:\Projects\RM-1075\EMC\FCC15CWLAN_RM-1075_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-1075 004402479016929 1690 | - | 02156.00000.14506.01000 | 43250
Phone RM-1075 004402479019865 1690 | - | 02156.00000.14506.01000 | 43253
Battery BV-T5C 08407 - - - 43256

AC AC-20E 4868673411351126902;0675628 - - - 43135
charger Phihong

Headset WH-108 - - - - 43136
Phone RM-1075 004402479019881 1690 | - | 02156.00000.14506.01000 | 43254
Battery BV-T5C 08659 - - - 43257

AC AC-20E 4090494156670711801;0675628 - - - 43229
charger

Headset WH-108 4235VFA - - - 43230

1.2. Summary of Test Results

WLAN:

Section in CFR 47 Sectl(())rnér;SR_Szi-)GEN Name of the test Result
15.247(b)(1) A8.4(4) Conducted peak output power PASSED
15.247(d), 15.205(b) A8.5 Band edge compliance of RF emissions PASSED
15.247(d) A8.5 Spurious RF conducted emissions PASSED
15.247(d), 15.209 A8.5 Spurious radiated emissions PASSED
15.207 7.2.4 AC powerline conducted emissions PASSED
15.247(a)(2) A8.2(a) 6dB(bandwidth) PASSED
15.247(e) A8.2(b) Power spectral density 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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9.1. Conducted measurements

9.2. Radiated measurements
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2. Conducted peak output power
(FCC §15.247(b)(1), RSS-210 A8.4(4))

EUT with DUT number

RM-1075, DUT 43250

Accessories with DUT numbers

BV-T5C, DUT 43256 ; AC-20E, DUT 43229 ; WH-108, DUT 43230

Operation Voltage [V] / [Hz]

115/60

Results

PASSED

Remarks

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

21/48/101.9

Date of measurements 19-Jan-2015
Measured by Timo Raiskio
2.1. Test Setup
Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

2.2. Test method and limit

The measurement is made according to DTS procedures KDB 558074 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
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2.3. Power results summary, all modes
Channel / fc [MHz] Mode Modulation Data rate Level [dBm]

6 /2437 802.11b BPSK 1 Mbps 20.97
6 /2437 802.11b QPSK 2 Mbps 21.26
6 /2437 802.11b QPSK 5.5 Mbps 22.8
6 /2437 802.11b QPSK 11 Mbps 24
6 /2437 802.11¢g BPSK 6 Mbps 2411
6 /2437 802.11¢g BPSK 9 Mbps 24.18
6 /2437 802.11¢g QPSK 12 Mbps 23.74
6 /2437 802.11¢g QPSK 18 Mbps 23.79
6 /2437 802.11¢g 16QAM 24 Mbps 24.33
6 /2437 802.11¢g 16QAM 36 Mbps 23.25
6 /2437 802.11¢g 16QAM 48 Mbps 22.43
6 /2437 802.11¢g 16QAM 54 Mbps 21.26
6 /2437 802.11n BPSK 6.5/7.25 Mbps 24.22
6 /2437 802.11n QPSK 13.0/14.4 Mbps 23.76
6 /2437 802.11n QPSK 19.5/21.7 Mbps 23.85
6 /2437 802.11n 16QAM 26.0/ 28.9 Mbps 24.17
6 /2437 802.11n 16QAM 39.0/43.3 Mbps 22.17
6 /2437 802.11n 64QAM 52.0 /57.8 Mbps 21.26
6 /2437 802.11n 64QAM 58.5/65.0 Mbps 21.31
6 /2437 802.11n 64QAM 65.0/72.2 Mbps 18.97

2.4. Power results summary, selected modes

Channel / fc [MHZz] Mode Modulation Data rate Level [dBm]

1/2412 802.11g 16QAM 24 Mbps 21.91
6 /2437 802.11g 16QAM 24 Mbps 24.33
11 /2462 802.11g 16QAM 24 Mbps 19.39
1/2412 802.11n BPSK 6.5/7.25 Mbps 22.03
6 /2437 802.11n BPSK 6.5/7.25 Mbps 24.22
11 /2462 802.11n BPSK 6.5/ 7.25 Mbps 19.13
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2.5. WLAN Test results

2.5.1 802.11g mode, 16QAM modulation, 24 Mbps data rate

Channel / fc [MHz] | P [dBm] | P [mW] Result
1/2412 21.91 155.239 | PASSED
6 /2437 24.33 271.019 | PASSED
11/ 2462 19.39 86.896 | PASSED

Channel 1 /2412 MHz

“RBW 1 MHzZ
“VBW 3 MHz
Ref 37.4 dBm “Att 30 dB “SWT 2.5 ms

Offdet 17.4|dB

S

F-30

+-40

l-s0 308
| -60

Center 2.412 GHz 2.497968 MHz/ Span 24.97968 MHz

Tx Channel
Bandwidth 16.65312 MHz Power 21.91 dBm

Pate: 19.JAN.2015 09:17:54

Channel 6 / 2437 MHz

“RBW 1 MHzZ
“VBW 3 MHz
Ref 37.4 dBm “Att 30 dB “SWT 2.5 ms

Ooffdet 17.4|dB

F30.

5]

L2024

F-30

+-40

l-s0 308
| -60

Center 2.437 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 20 MHz Power 24.33 dBm

Pate: 17.JAN.2015 13:00:29
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Channel 11 / 2462 MHz

Pate: 19.JAN.2015 09:29:58

“RBW 1 MHz
“VBW 3 MHz
Ref 37.6 dBm “Att 30 dB “SWT 2.5 ms
Offdet_17.6[aB l
2o [A]
SGL
N‘\-. LvL
100 \‘L‘\"k
=30
l--40.
=50 B
| -60
Center 2.462 GHz 2.4776674 MHz/ Span 24.776674 MHz
Tx Channel
Bandwidth 16.517783 MHz Power 19.39 dBm

2.5.2 802.11n mode, BPSK modulation, 6.5/ 7.25 Mbps data rate

Channel / fc [MHz] | P [dBm] | P [mW] Result
1/2412 22.03 159.588 | PASSED
6 /2437 24.22 264.241 | PASSED
11/ 2462 19.13 81.846 | PASSED
Channel 1 /2412 MHz
[50_Offdet 17.4[dB l
20
N » P

Pate: 19.JAN.2015 09:41:07
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Channel 6 / 2437 MHz

“RBW 1 MHz
*VBW 3 MHz
Ref 37.4 dBm “Att 30 dB *SWT 2.5 ms

Ooffdet 17.4]dB

eI | IRV
s

| _oo_swe| 104 of 100

F-30

+-40.

r-50 308
| -60.

Center 2.437 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 20 MHz Power 24.22 dBm

Pate: 17.JAN.2015 13:04:35

Channel 11 / 2462 MHz

“RBW 1 MHz
“VBW 3 MHz
Ref 37.6 dBm “Att 30 dB “SWT 2.5 ms

~_Offdet_17.6[dB l

Center 2.462 GHz 2.6564222 MHz/ Span 26.564222 MHz

Tx Channel
Bandwidth 17.709481 MHz Power 19.13 dBm

Pate: 19.JAN.2015 09:54:12
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3. Band edge compliance of RF emissions
(FCC 15.247(d), 15.205(b), RSS-210 A8.5)
EUT with DUT number RM-1075, DUT 43253
. . BV-T5C, DUT 43256 ; AC-20E Phihong, DUT 43135 ; WH-108, DUT
Accessories with DUT numbers 43136
Operation Voltage [V] / [HZ] 115/60
Results PASSED
Remarks -
Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 20/37/103
Date of measurements 21-Jan-2015
Measured by Timo Raiskio

3.1.1 Test setup

Communication

Tester \‘>
——=
Tower/table | | | — |-m-mmm————m- PP SR W
controller //
7/

Receiver

3.2. Test method and limit

The measurement is made according to DTS procedures KDB 558074 and IC standard RSS-210.

The measurement results are obtained as described below:

E [dBuV/m] = Urx + Atot

Where Urx is receiver reading and Aror is total correction factor including cable loss,

antenna factor and preamplifier gain (Ator = LcasLes + Ar - Grreamp ).

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

Frequency range [MHZz] Limit
54 dBuV/m (avg) and 74
dBuV/m (pk)

2390 - 2400 -20 dBc (pk)

Below 2390 and above 2483.5

FCC Part 15C Compliance Test Report
/ Template Version 15.0 10 (37)
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3.3. WLAN test results

3.3.1 802.11g, 16QAM modulation, 24 Mbps data rate.

Channel 1/ 2412 MHz

1407
1201
100t
E N 2.399879759 GHz
> FCC BT BE -20288:dBuV/
S 80T rcch
£ - 920 GHz
= i 58.575 dBUVim
3 g0t
401
20 t t t t t t t t t |
2385 2390 2395 2400 2405 2410
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [puVv/m] Urx [dBuV] Arort [dB] Results
2390 58.58 848.692 68.37 -9.79 PASSED
2400 77.29 7316.443 87.08 -9.79 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [puVv/m] Urx [dBuV] Aror [dB] Results
2390 43.27 145.747 53.06 -9.79 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 11 (37) P.O. Box 403
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Channel 11 / 2462 MHz
1401
1201
100
£
Z
@ gyt 2.484058116 GHz
= 66,244 dBp\/m FCC BT BE PK
E ]
- eoT FCC BT BE AV
401
20 t t t t t t t t t t |
2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHZz] E [dBpV/m] E [uV/m] Urx [dBuV] Arot [dB] Results
2484 66.24 2052.107 76.07 -9.83 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHZz] E [dBuV/m] E [uV/m] Urx [dBuV] Arort [dB] Results
2484 49.34 293.123 59.17 -9.83 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
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3.3.2 802.11n, BPSK modulation, 6.5/ 7.25 Mbps data rate.

Channel 1/ 2412 MHz

140T
1201
1001 2.399729458 GHz
S - roc BT BE S2PFRABHYIM
@ 1 2.389809619 GHz
T % FCC BT6BREXABLV/M
E
— 601
401
20 t t t t t t t t t i
2385 2390 2395 2400 2405 2410
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHZz] E [dBuVv/m] E [uV/m] Urx [dBpV] Atort [dB] Results
2390 67.36 2333.995 77.15 -9.79 PASSED
2400 82.69 13628.561 92.48 -9.79 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHZz] E [dBuV/m] E [uV/m] Urx [dBuV] Atort [dB] Results
2390 49.88 311.817 59.67 -9.79 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 13 (37) P.O. Box 403
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Channel 11 / 2462 MHz
1401
1201
100
£
S
Z 2.483567134 GHz
E 80T 68.550 dBpV/m FCC BT BE PK
E ]
- eoT FCC BT BE AV
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 [MHZz] E [dBpV/m] E [uV/m] Urx [dBuV] Arot [dB] Results
2484 68.55 2676.086 78.38 -9.83 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHZz] E [dBuV/m] E [uV/m] Urx [dBuV] Arort [dB] Results
2484 51.53 377.138 61.36 -9.83 PASSED
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4. Spurious RF conducted emissions
(FCC §15.247(d), RSS-210 A8.5)

EUT with DUT number

RM-1075, DUT 43250

Accessories with DUT numbers

BV-T5C, DUT 43256 ; AC-20E, DUT 43229 ; WH-108, DUT 43230

Operation Voltage [V] / [Hz]

115/60

Results

PASSED

Remarks

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

21/48/101.9

Date of measurements 19-Jan-2015
Measured by Timo Raiskio
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 KDB 558 074 and IC standard RSS-210.

The reference level for the -20 dBc measurement was obtained as instructed in section 11.2 of the KDB
558074, using span of 1.5 times the OBW.

Limits for spurious RF conducted emissions measurements

Frequency range [MHz]

Limit [dBc]

1-25000

<=-20
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4.3. WLAN Test results

4.3.1 802.11g mode, 16QAM modulation, 24 Mbps data rate
Channel 1 /2412 MHz

20 1

10

-10

-20

PKin dBm

-50 T

2.420|GHz

3.26 ¢iBm

1308B&Ekz
-22828BBm

7.236 GHz
-28.34 dBm

0.001

Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result
13092.000 -31.18 | PASSED
13368.000 -31.54 | PASSED
7236.000 -31.60 | PASSED

Channel 6 / 2437 MHz
20
10
2.431GHz
0 553 {Bm

-10

-20

PKin dBm

-50 T

12.660 GHz
-29.02 dBm

7.265 GHzg 204 GHz
-28.43 dBnyg 37 dBm

0.001

10 15 20 25

Frequency in GHz

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

Frequency [MHz] | P [dBc] Result
7265.400 -33.96 | PASSED
12660.000 -34.54 | PASSED
9204.000 -34.84 | PASSED
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Channel 11 / 2462 MHz

PKin dBm

-50 T

20 T

104 2.456 GHz

1 0.42 dBm
ot
101
20

12513073649, GHz
258

Bm

0.001

Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result
12120.000 -27.78 | PASSED
13140.000 -28.40 | PASSED
12384.000 -28.91 | PASSED
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4.3.2 802.11n mode, BPSK modulation, 6.5/ 7.25 Mbps data rate

Channel 1 /2412 MHz

20 T
101
0+ 2.420/GHz
1 3.34 §Bm
10t
£ iR
8 0t 7.261 GHz 9.372 GHz 13.128 GHz
£ -28.32 dBm.-28.48 dBM -28,06 dBm
s i
o

0.001 5 10 15 20 25
Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result
13128.000 -31.40 | PASSED
7261.200 -31.66 | PASSED
9372.000 -31.82 | PASSED

Channel 6 / 2437 MHz

20 T

101

T 2.431|GHz

oT 5.42 {IBm

101
£ 1
S 0t 7.304 GHz 122686bH;
'5 I -28.66 dBm -280%4RBm
o

0.001 5 10 15 20 25
Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result

12168.000 -33.50 | PASSED

7303.800 -34.08 | PASSED

12480.000 -34.23 | PASSED
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Channel 11 / 2462 MHz

20

10 2456 GHz
0.14.dBm

PKin dBm

Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result

13428.000 -28.19 | PASSED

12696.000 -28.50 | PASSED

13344.000 -28.64 | PASSED
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5. 6dB(bandwidth)
(FCC §15.247(a)(2), RSS-210 A8.2(a))

EUT with DUT number RM-1075, DUT 43250

: : BV-T5C, DUT 43256 ; AC-20E, DUT 43229 ; WH-108, DUT 43230
Accessories with DUT numbers

Operation Voltage [V] / [HZ] 115/60
Results PASSED
Remarks -

Temp [°C] / Humidity [%oRH] / 21/48/101.9
Air Pressure [kPa]

Date of measurements 19-Jan-2015

Measured by Timo Raiskio

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 DTS procedures KDB 558074 and IC standard RSS-210.

Limits for 6 dB bandwidth measurements

Limit [kHz]
>= 500
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5.3. WLAN Test results
5.3.1 802.11g mode, 16QAM modulation, 24 Mbps data rate
Channel / fc [MHz] | 6 dB bandwidth [kHZ] Result
1/2412 16653.1 PASSED
6 /2437 16650.7 PASSED
11/ 2462 16517.8 PASSED
Channel 1 /2412 MHz
“RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -45.12 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.397955200 GHz
20 OBW 16[.653120p00 MHz
Temp 1| [T1 oBf]
L1 |21 age
_— 2] 403706B80 GHz [°°*
g |, Temp 2 [Tlioiw]l —
2|.420360p00 GHz
F-10.
LM Ml
o0 AM\ VUMW
| f
SWH 100 [of] 10p \\_“1 3DB
Lo
F-60
F-70.
-80
Center 2.412 GHz 3.344 MHz/ Span 33.44 MHz
Date: 19.JAN.2015 09:16:35
Channel 6 / 2437 MHz
“RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -40.92 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.422843516 GHz
20 OBW 16[.650722p10 MHz
Temp 1| [T1 oBf]
F10: 14 dBn
2| 428640p33 GHz [°°
Temp 2| [T1 oBf]
O =I9FI7 UBm
2|. 445291655 GHz
F-10.
YO P Y T
P
] \
SWH 100 10p \l‘“ 30B
I--50.
t-60-
F-70.
-80
Center 2.437 GHz 3.3705915 MHz/ Span 33.705915 MHz
Date: 19.JAN.2015 09:22:55
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Channel 11 / 2462 MHz

“RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -52.87 dBm
Ref 20 dBm *Att 30 dB SWT 5 ms 2.448135677 GHz
20 OBW 16[517782524 MHz

Temp 1f [T1 OB|]

t10: - Q1
. 453707p41
Temp 2| [T1 OB

N

T
. 470225§23 GHz

N

F-10

L_20. ok Al 4 1 [ R T P

F-30

SWH 100 Otl/ 10p \“ .
L 40 "

W VAN
[-60.
F-70
-80
Center 2.462 GHz 3.3168238 MHz/ Span 33.168238 MHz

Pate: 19.JAN.2015 09:28:49

5.3.2 802.11n mode, BPSK modulation, 6.5/ 7.25 Mbps data rate

Channel / fc [MHz] | 6 dB bandwidth [kHZ] Result
1/2412 17784 PASSED
6 /2437 17924 PASSED
11/ 2462 17709.5 PASSED

Channel 1 /2412 MHz

“RBW 100 kHz Marker 1 [T1 ]

“VBW 300 kHz -47.12 dBm
Ref 20 dBm “Att 30 dB SWT 5 ms 2.396880000 GHz
20 OBW 17|.784000p00 MHz
Temp 1| [T1 0Bf
F10: dBom
2| 403144p00 GHz | °°
ELk Te 2| [T1 OBy
VAXH emp 2| [ A

ro

= TETT
| 42092800 GHz

N

F-10

B OO R PR T O T o

f_ i E
t-30:

SWH 100 )f{r’ 10p
L 40 m |

F-60

F-70

-80

Center 2.412 GHz 3.6 MHz/ Span 36 MHz

Pate: 19.JAN.2015 09:39:48
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Channel 6 / 2437 MHz

Ref 20 dBm

“Att 30 dB

“RBW 100 kHz
“VBW 300 kHz

SWT 5 ms

Marker 1 [T1 ]
-42.61 dBm
2.421822423 GHz

OBW 17[923995p48 MHz
Temp 1f [T1 OB|]

_ dBm
2[.428038p02 GHz seb
Temp 2| [T1 OB

F-10

=2OFT7aBm
2| 445961998 GHz

o

h

F-20 j’
F-30

F-50

t-60

Center 2.437 GHz

Pate: 19.JAN.2015 09:46:39

3.6137088 MHz/

Span 36.137088 MHz

Channel 11 / 2462 MHz

Ref 20 dBm

“Att 30 dB

“RBW 100 kHz
“VBW 300 kHz

SWT 5 ms

Marker 1 [T1 ]
51.59 dBm
2.447135415 GHz

20

OBW 17[.709481p86 MHz
Temp 1f [T1 0BJ]
_25la

2[. 453109598 Gl
Temp 2| [T1 OB

=t

T3aBm
2|.470819L79 GHz

F-10

L-20 %M' P
+-30

SWH 100 fk/ 10p
+-40

Center 2.462 GHz

Pate: 19.JAN.2015 09:53:03

3.5561207 MHz/

Span 35.561207 MHz
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6. Spurious radiated emissions
(FCC 15.247(d), 15.209, RSS-210 A8.5)

EUT with DUT number RM-1075, DUT 43253

. . BV-T5C, DUT 43256 ; AC-20E Phihong, DUT 43135 ; WH-108, DUT
Accessories with DUT numbers 43136
Operation Voltage [V] / [HZ] 115/60
Results PASSED
Remarks -
Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 20/37/103
Date of measurements 21-Jan-2015
Measured by Timo Raiskio

6.1.1 Test setup

Communication

Tester \‘>
——=
Tower/table | | | — |-m-mmm————m- PP SR W
controller //
’ Receiver

6.2. Test method and limit

The measurement is made according to DTS procedures KDB 558074 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.
The measurement is made up to 10th harmonic of the EUT highest TX channel.
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The measurement results are obtained as described below:

E [dBuV/m] = Urx + Atot

Where Urx is receiver reading and Aror is total correction factor including cable loss,

antenna factor and preamplifier gain (Atot = LcasLes + Ar - Grreamp ).

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

FCC Part 15C Compliance Test Report

/ Template Version 15.0

FCC15CWLAN_RM-1075_04.docx
Copyright © TCC Microsoft

25 (37)

TCC Microsoft Tampere Laboratory

P.O. Box 403

Visiokatu 3
FIN-33101 TAMPERE, FINLAND
Tel. +358 71 800 8000
Fax. +358 71 804 6880



TCC

mt Microsoft

\\‘\“"'1"-’;,

N

(

)

Finnish Accreditation Service
T117 (EN ISO/IEC 17025)

)

N

“, \
il

6.3.

WLAN test results

6.3.1 802.11g, 16QAM modulation, 24 Mbps data rate.

Channel 1/ 2412 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
4822.4 42.39 131.674 47.09 -4.7 74 31.59 | PASSED
7234 45.32 184.502 44.42 0.9 95 49.91 | 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
4822.4 29.48 29.785 34.18 -4.7 54 24.5 PASSED
7234 32.63 42.806 31.73 0.9 PASSED

Channel 6 / 2437 MHz

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

Frequency [MHz] | E[dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
30.15 27.39 23.415 48.09 -20.7 40 12.61 | PASSED
35.848 28.64 27.04 51.74 -23.1 40 11.36 | PASSED

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

Frequency [MHz] | E[dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4881.7 42.1 127.35 46.3 -4.2 74 31.88 | PASSED
7319.1 46.12 202.302 44.82 1.3 74 27.86 | 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
4881.7 28.84 27.669 33.04 -4.2 54 25.14 | PASSED
7319.1 32.41 41.735 31.11 1.3 54 21.57 | PASSED
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Channel 11 / 2462 MHz

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

/ Template Version 15.0

FCC15CWLAN_RM-1075_04.docx
Copyright © TCC Microsoft

Frequency [MHz] | E[dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4924.8 44.69 171.593 48.79 -4.1 74 29.29 PASSED
7387.7 45.25 183.021 43.75 1.5 74 28.73 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
4924.8 30.54 33.651 34.64 -4.1 54 23.44 PASSED
7387.7 32.08 40.179 30.58 1.5 54 21.9 PASSED

Channel 1 /2412 MHz

6.3.2 802.11n, BPSK modulation, 6.5/ 7.25 Mbps data rate.

Channel 1 /2412 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
4823.7 42.88 139.316 47.58 -4.7 74 31.1 PASSED
7237.4 48.24 258.226 47.24 1 95 46.99 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
4823.7 29.98 31.55 34.68 -4.7 54 24 PASSED
7237.4 34.5 53.088 335 1 PASSED
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Channel 6 / 2437 MHz

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

Frequency [MHz] | E[dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
30.03 18.96 8.872 39.56 -20.6 40 21.04 | PASSED
948.419 22.41 13.198 37.81 -15.4 46 23.61 | PASSED

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

Frequency [MHz] | E[dBuV/m] | E[uV/m] | Urx [dBuV] | Ator [dB] | Limit [dBuV/m] | Margin | Results
4881.4 42.34 130.918 46.54 -4.2 74 31.64 | PASSED
7319.1 46.25 205.353 44.95 1.3 74 27.73 | 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
4881.4 28.9 27.861 33.1 -4.2 54 25.08 | PASSED
7319.1 33.01 44.72 3171 1.3 54 20.97 | PASSED

Channel 11 / 2462 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
4923.5 48.87 277.651 52.97 -4.1 74 25.11 | PASSED

7385 45.35 185.14 43.85 1.5 74 28.63 | 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
4923.5 34.11 50.757 38.21 -4.1 54 19.87 | PASSED

7385 32.4 41.687 30.9 1.5 54 21.58 | PASSED
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7. AC powerline conducted emissions
(FCC §15.207, RSS-210 7.2.4)

EUT with DUT number

RM-1075, DUT 43254

Accessories with DUT numbers

BV-T5C, DUT 43257 ; AC-20E, DUT 43229 ; WH-108, DUT 43230

Operation Voltage [V] / [HZ]

115/60

Results

PASSED

Remarks

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

22/38/1011

Date of measurements

21-Jan-2015

Measured by

Jari Jantunen

7.1. Test Setup

Receiver Pulse LISN
limiter

EUT

7.2. Test method and limit

The measurement is made according to procedure KDB 558074 and IC standard RSS-GEN as follows:

The EUT is placed on a wooden table 80 cm above the reference groundplane.

The EUT is connected via LISN to a test power supply.

The measurement results are obtained as described below:

U [dBuV] = Ugx + Aror

Where Uy is receiver reading and Aror is total correction factor including cable and pulse limiter

attenuations.

CISPR 22 Class B limits

Frequency range [MHz] Quasi peak limit [dBuV] Average limit [dBuV]
0.15-0.5 66 - 56 56 - 46
05-5 56 46
5-30 60 50
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7.3. WLAN Test results

7.3.1 802.11g, 16QAM modulation, 24 Mbps data rate.
Channel 6 / 2437 MHz

80
70
60 FCC Cond OP
50 ! ‘ ‘A m FCC Cond AV
c 40
% 30 " "
20
10
o+ t t t t——t t t t 1
150k 300 400 500 800 1M 3M 20M 30M
Frequency in Hz
QuasiPeak (RBW: 9 kHz)
Frequency [MHz] | U [dBuV] | Line | Result
0.445 48.58 L1 PASSED
0.45 49.08 L1 PASSED
1.035 44.97 L1 PASSED
1.15 44.98 L1 PASSED
1.235 43.67 L1 PASSED
Average (RBW: 9 kHz)
Frequency [MHz] | U [dBuV] | Line | Result
0.46 41.29 L1 PASSED
0.915 35.39 L1 PASSED
0.975 36.03 L1 PASSED
1.03 35.93 L1 PASSED
1.09 35.94 L1 PASSED
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7.3.2 802.11n mode, BPSK modulation, 6.5/ 7.25 Mbps data rate

Channel 6 / 2437

MHz

80
70
60 [ I FCC Cond OP
» FCC Cond AV
5 5 h 1 R T
§ r | r . ol
£ 0
° \
§ 30
20
10
0 t t t t +—+ t t t t t t +— t t 1
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
QuasiPeak (RBW: 9 kHz)
Frequency [MHz] | U [dBuV] | Line | Result
0.44 50.08 L1 PASSED
0.445 50.61 L1 PASSED
0.45 49.21 L1 PASSED
0.455 49.92 L1 PASSED
1.16 46.1 L1 PASSED
1.335 36.86 N PASSED
Average (RBW: 9 kHz)
Frequency [MHz] | U [dBuV] | Line | Result
0.455 41.31 L1 PASSED
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8. Power spectral density
(FCC §15.247(e), RSS-210 A8.2(b))

EUT with DUT number RM-1075, DUT 43250

: : BV-T5C, DUT 43256 ; AC-20E, DUT 43229 ; WH-108, DUT 43230
Accessories with DUT numbers

Operation Voltage [V] / [HZ] 115/60
Results PASSED
Remarks -

Temp [°C] / Humidity [%oRH] / 21/48/101.9
Air Pressure [kPa]

Date of measurements 19-Jan-2015

Measured by Timo Raiskio

8.1. Test Setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

8.2. Test method and limit
The measurement is made according to DTS procedures KDB 558074 and IC standard RSS-210.

Limits for power spectral density measurements

Limit [dBm] @ 3 kHz

<=8
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 32 (37) P.O. Box 403
Visiokatu 3
FCC15CWLAN_RM-1075_04.docx FIN-33101 TAMPERE, FINLAND
Copyright © TCC Microsoft Tel. +358 71 800 8000

Fax. +358 71 804 6880



TCC

mt Microsoft

LY
RAWHZ

it
e,

N

)

3

\

K N
il

acwex: FINAS

Finnish Accreditation Service
T117 (EN ISO/IEC 17025)

8.3. WLAN Test results

8.3.1 802.11g mode, 16QAM modulation, 24 Mbps data rate

Peak (RBW: 3 kHz, VBW: 10 kHz, Max hold)

Channel / fc [MHz] | P [dBm] | Result
1/2412 -9.36 PASSED
6 /2437 -8.55 PASSED
11/ 2462 -13.94 PASSED

Channel 1 /2412 MHz

10T

PKin dBm

2399.51 2405

2410 2415

Frequency in MHz

2424.49

Channel 6 / 2437 MHz

PKin dBm

oT 2.431655118 GHz

-8.550 dBm

2424512 2430

2435

2440

2449.488

Frequency in MHz
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Channel 11 / 2462 MH

z

10T

-10T

20 T

PKin dBm

-30 T

-40 T

2.456053598 GHz
-13.942 dBm

2449.612

2455

2460 2465 2470 2474.388
Frequency in MHz

8.3.2 802.11n mode, BPSK modulation, 6.5/ 7.25 Mbps data rate

Peak (RBW: 3 kHz, VBW: 10 kHz, Max hold)

Channel / fc [MHz] | P [dBm] | Result
1/2412 -10.35 PASSED
6 /2437 -8.33 PASSED
11/2462 -13.11 PASSED

Channel 1 /2412 MHz

1071

PKin dBm

2.416001400 GHz
-10.346 dBm

2398.662

2405

2410 2415

Frequency in MHz

2425.338
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Channel 6 / 2437 MHz

oT 2.436139648 GHz
-8.330 dBm

PKin dBm

2423557 2430 2435 2440 2445 2450.443
Frequency in MHz

Channel 11 / 2462 MHz

10T
o+
T 2.454827660 GHz
10+ -13.109.dBm
c 1
3
c 20 T
4 4
o
-30 T
-40 T
T T T T T T T T T T kA 1
2448.718 2455 2460 2465 2470 2475.282
Frequency in MHz
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9. Test Equipment
9.1. Conducted measurements
Eqg. No Equipment Type Manufacturer Used in
TM38112 Power supply 6632A Agilent 22/24/27, 15C, 15E
TM38114 Power supply 6632A Agilent 22/24/27, 15C, 15E
TM210233 Communication Tester CMU200 R&S 22/24/27
TM30600 Impulse limiter ESH3-Z2 R&S 15C, 15B
TM26490 LISN 50 pH ESH3-Z5 R&S 15C, 15B
TM26491 LISN 50 pH ESH3-Z5 R&S 15C, 15B
TM37610 Spectrum Analyzer FSU26 R&S 22/24/27, 15C, 15E
TM23007 Oscilloscope TDS684B Tektronix 15E
TM22806 Battery BAT 20/E Fiskars 15C, 15B
TM22805 UPS PS 20/1.2 Fiskars 15C, 15B
- Temperature and humidity 175-H2 Testo 15C, 15B
logger
- Temperature and humidity 175-H2 Testo 22/24/27, 15C
logger
- Air pressure and temperature |635-2 Testo 22/24/27, 15C, 15B
logger
- Air pressure sensor 0638-1835 Testo 22/24/27, 15C, 15B
- Temperature test chamber VT 4002 Voétsch 22/24/27
2001 Bluetooth tester CBT R&S 15C, 15B
2009 LISN 50 uH ENV216 R&S 15C, 15B
2010 LISN 50 pH ENV216 R&S 15C, 15B
2012 Power splitter 11667B Agilent 22/24/27, 15C
2013 Attenuator 8493C Agilent 22/24/27, 15C
2014 Attenuator 8493C Agilent 22/24/27, 15C
2019 Power splitter ZN2PD-9G-S+ Mini-Circuits 15E
2020 Power splitter ZN2PD-9G-S+ Mini-Circuits 15E
2021 Communication Tester CMW500 R&S 22124127
2022 Communication Tester CMU200 R&S 22124127
2023 Spectrum Analyzer ESMI-RF R&S 15B/15C
2024 Analyzer display unit ESAI-D R&S 15B/15C
2026 Signal Generator SMF 100A R&S 22/24/27, 15C,
15E, 15B
- Bluetooth tester CBT R&S 15C, 15B
- Communication Tester CMU200 R&S 22/24/27, 15B
9.2. Radiated measurements
Eq. No Equipment Type Manufacturer Used in
- Antenna BBHA 9120 D Schwarzbeck 22/24/27, 15C
TM38845 Receiver ESIB 26 R&S 22/24/27, 15C,
15E, 15B
- Antenna HL562 R&S 22/24/27, 15C,
15E, 15B
- Turntable 2188 EMCO 22/24/27, 15C,
15E, 15B
- Turntable controller 2090 EMCO 22/24/27, 15C,
15E, 15B
- RF system panel OSP130 R&S 22/24/27, 15C,
15E, 15B
- Mini mast 2075-2 ETS Lindgren 22/24/27, 15C, 15B
TM38843 Mini mast 2075 Emco 22/24/27, 15C, 15B
TM38842 Antenna mast controller 2090 Emco 22/24/27, 15C, 15B
TM30643 LISN 50 pH LISN-5-20-2 FCC 22/24/27, 15C, 15B
TM30644 LISN 50 uH LISN-5-20-2 FCC 22/24/27, 15C, 15B
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Eqg. No Equipment Type Manufacturer Used in
- Temperature and humidity 175-H2 Testo 22/24/27, 15C, 15B
logger
- Air pressure and temperature |635-2 Testo 22/24/27, 15C, 15B
logger
- Air pressure sensor 0638-1835 Testo 22/24/27, 15C, 15B
TM37523 Preamplifier AMF-4D-10M-3G-25-20P | Miteq 22/24/27, 15C, 15B
TM37498 Preamplifier AMF-5D-020180-26-10P | Miteq 22/24/27, 15C, 15B
TM30599 Semi anechoic chamber UNKNOWN TDK 22/24/27, 15C, 15B
TM22638 Power supply OL63743-901 - 22/24/27, 15C,
15E, 15B
TM38066 High pass filter WHKX3.0/18G-12SS Wainwright 22/24/27, 15C,
15E, 15B
2028 High pass filter WHKX 1.0/15G-12SS Wainwright 22/24/27, 15C,15E,
15B
TM37545 Tunable notch filter 800.0/960.0-0.2/40-8SSK | Wainwright 22
TM26512 Tunable notch filter WRCD1850/1910-0.2/40- | Wainwright 24
10SSK
- Band reject filter WRCG1877/1883- Wainwright 24
1870/1890-40/6EE
- Band reject filter WRCG1729.4/1735.4- Wainwright 27
1722.4/1742.4-40/6SS
TM23892 Controller G-1000SDX Yaesu 22/24/27, 15C, 15E
2001 Bluetooth tester CBT R&S 15C, 15B
2002 Communication Tester CMU200 R&S 22/24/27, 15B
6023 Antenna VUBA 9117 Schwarzbeck 22[24/27
2021 Communication Tester CMW500 R&S 22[24/27
2025 Antenna HFH2-Z2 R&S 15C
2026 Signal Generator SMF 100A R&S 22/24/27, 15C,
15E, 15B
2052 Antenna BBHA 9120 D Schwarzbeck 22/24/27, 15C,
15B, 15E
- Antenna QSH18S20 Q-Par 22/24/27, 15C,
15B, 15E
- Antenna QSH20S20 Q-Par 22/24/27, 15C,
15B, 15E
- Antenna QSH20S20 Q-Par 22/24/27, 15C,
15B, 15E
- Bluetooth tester CBT R&S 15C, 15B
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