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1. Summary for FCC Part 15C Compliance Test Report

Date of receipt

21-Oct-2015

Testing completed

08-Nov-2014

The customer's contact person

Juha Paukku

Test Plan referred to

T:\Projects\RM-1152\TestPlan\Test_plan EMC FCC RM-1152.xIsx

Notes

Document name

1152 04.docx

T:\Projects\RM-1152\EMC\FCC final Reports\FCC15CBT_RM-

1.1. EUT and Accessory Information
Product Type SN HW | MV sSwW DUT
Phone RM-1152 004402742963899 1540 | - | 01078.10006.15421.42000 | 400052
Charger AC-18E 4090493521750501701,0675695 - - - 400050
Battery BV-T3G 4955405343010304094;0670783 | 1.0 - - 400051
(LG)
Headset WH-108 - 40 | 4.0 - 42927
Dummy SD-134 2301637 v.1l - - 400053
battery
EUT antenna gain
Gain [dBi] 2400-2483.5 MHz
Antenna 1 0
Antenna 2 -
1.2. Summary of Test Results
Bluetooth:
I Section in RSS-GEN
Section in CFR 47 or RSS-247 Name of the test Result
15.247(b)(1) 5.4 (2) Conducted peak output power PASSED
15.247(d), 15.205(b) 5.5 Band edge compliance of RF emissions PASSED
15.247(d) 5.5 Spurious RF conducted emissions PASSED
15.247(d), 15.209 5.5 Spurious radiated emissions PASSED
15.207 8.8 AC powerline conducted emissions PASSED
15.247(a)(1) 5.1 (1) 20 dB bandwidth PASSED
15.247(a)(1) 5.1(2) Carrier frequency separation PASSED
15.247(a)(1)(iii) 5.1 (4) Number of hopping frequencies PASSED
15.247(a)(1)(iii) 5.1 (4) Time of occupancy PASSED

PASSED
FAILED
NP

FCC Part 15C Compliance Test Report
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Copyright © TCC Microsoft

2 (53)

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 Microsoft Laboratory.

TCC Microsoft Tampere Laboratory

P.O. Box 403
Visiokatu 3

FIN-33101 TAMPERE, FINLAND
Tel. +358 71 800 8000
Fax. +358 71 804 6880
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2. Conducted peak output power

EUT with DUT number RM-1152, DUT 400052

Accessories with DUT numbers | SD-134, DUT 400053

Operation Voltage [V] / [Hz] Nominal

Results PASSED

Remarks RF Cond 2

Temp [°C] / Humidity [%RH] /

Air Pressure [kPa] 2174711014

Date of measurements 24-Oct-2015

Measured by Hannu Soderholm
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 ANSI C63.10 and RSS-247.
Limits for conducted peak output power measurements

. _ IC only
Frequency range [MHz] Limit [W] Limit [dBm] Limit [dBm eirp]
2400 — 2483.5 <=1 <=30 36
FCC Part 15C Compliance Test Report TCC Microsoft Tampere 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 -0.7 0.851 | PASSED
40 / 2442 0.67 1.167 | PASSED
78/ 2480 -1.54 0.701 | PASSED

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

15

10

5 2.402128000 GHz
-0.699 dBm

0 x

-10

PKin dBm

-15

-20

-25

2401.5 2402 2402.5 2403

Frequency in MHz

2400 2400.5 2401

2403.5 2404

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

15
10
2.442032000 GHz
5 0.668 dBm

0 L &
“

E
=l
c
< 10
o
-15
-20
-25
2440 2440.5 2441 24415 2442 24425 2443 24435 2444
Frequency in MHz
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Channel 78 / 2480 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)

15
10

5 2.480008000 GHz
-1.539 dBm

° ¥

-10

PKin dBm

-15

-20

-25

2480.5

2478 24785 2479 2479.5 2480
Frequency in MHz

2481 2481.5 2482

2.3.2 8DPSK modulation, PRBS packet type

Channel / fc [MHz] | P [dBm] | P [mW] | Result
0/2402 0.57 1.14 PASSED
40/ 2442 1.89 1.545 | PASSED
78 /2480 -0.2 0.955 | PASSED

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

15
10
2.402048000 GHz
5 0.574 dBm

PKin dBm

2402.5

2404

2403.5

2403

2400 2400.5 2401 2401.5 2402
Frequency in MHz
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Channel 40 / 2442 MHz (Peak detector, RBW: 3 MHz, VBW: 3 MHz)

2.441936000 GHz
1.889 dBm

h 4

PKin dBm

-20

-25

2440 24405 2441 24415 2442 24425 2443
Frequency in MHz

24435 2444

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

15
10
5 2.479920000 GHz
-0.197 dBm

PKin dBm

Frequency in MHz

2478 2478.5 2479 2479.5 2480 2480.5 2481

2481.5 2482
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3. Band edge compliance of RF emissions

EUT with DUT number RM-1152, DUT 400049

. . BV-T3G (LG), DUT 400051 ; AC-18E, DUT 400050 ; WH-108, DUT

Accessories with DUT numbers 42997

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

Results PASSED

Remarks -

Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 21/40/100.4

Date of measurements 09-Nov-2015

Measured by Hannu Séderholm

3.1.1 Test setup

Communication

Tester x}
(——
Tower/table | | | — |- ——- JE S W
controller /7
4 .
/ Receiver

3.2. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-247 as follows:

The measurement is made with absorbers on the floor, measuring antenna at fixed height in horizontal and
vertical polarizations, EUT set in three orthogonal positions on the turn table and turn table rotated 0...360
degrees.

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

Frequency range [MHz] Limit

54 dBuV/m (avg) and 74
dBuV/m (pk)

Below 2390 and above 2483.5

2390 - 2400 -20 dBc (pk)
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 9(53) P.O. Box 403

Visiokatu 3
FCC15CBT_RM-1152_04.docx FIN-33101 TAMPERE, FINLAND

Copyright © TCC Microsoft Tel. +358 71 800 8000
Fax. +358 71 804 6880



TCC

a® Microsoft

\\\..\n|l|‘r,.,ﬂl

.l,./!

)

S\

) {

wt NN
!,f'ffulu\"\“

FINAS

Finnish Accreditation Service
T117 (EN ISO/IEC 17025)

3.3. Bluetooth test results, Orthogonal position 1 and 2

3.3.1 GFSK modulation, PRBS packet type

Channel 0/ 2402 MHz

1407
1201
100T
£ L
S
8 gl FCC BT BE -20 dBc
° FCC BT BE PK 2.40000000 GHiz
= r 60.971 dBuVY/m
E 2.387685371 GHz
60T
401 34.860 vdBpV/m
20 t t t t t t {
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2388 48.3 260.016 58.01 -9.71 PASSED
2400 60.97 1118.279 0 60.97 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBuV] Aror [dB] Results
2390 34.86 55.335 44.57 -9.71 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 10 (53) P.O. Box 403
Visiokatu 3
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Hopping on. Low end.

140T
1201
100T
£ L
S
é‘ g0t FCC BT BE -20 dBc
£ r FCC BT BE PK 2.400000000 GHz
E 2.389729459 GHz 59.276 dpuV/m
601 FCC BABR7AIBUV/M
a0+ 34.860 vdBpV/m
T
20 t t t t t i
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 49.28 290.971 58.99 -9.71 PASSED
2400 59.28 920.026 0 59.28 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 34.86 55.335 44.57 -9.71 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 11 (53) P.O. Box 403
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Channel 78 / 2480 MHz

1401
1201
10071
£ L
3>
a
s 80T FCC BT BE PK
E ]
~ 60] 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 [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 51.95 395.731 61.18 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 36.15 64.173 45.38 -9.23 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 12 (53) P.O. Box 403
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Hopping on. High end.

14071

1201

1007

801 FCC BT BE PK

Limit in dBpV/m

FCC BT BE AV

000 GHz
35.471 dBuv/im

A 4
| T
20 t t t 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 [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 50.62 339.664 59.85 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2495 35.47 59.368 44.7 -9.23 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 13 (53) P.O. Box 403
Visiokatu 3
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3.3.2 8DPSK modulation, PRBS packet type

Channel 0/ 2402 MHz

1401
1201
1001
E L
Z
3 sot FCC BT BE -20 dBc
o FCC BT BE PK
E o4 £86242485 GHz
48.071 dBUVFRIC BT BE AV
.38906
I 34.860 dBuV/m
40 V
20 t t t t t i
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2386 48.07 253.25 57.78 -9.71 PASSED
2400 63.42 1482.689 0 63.42 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 34.86 55.335 44.57 -9.71 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 14 (53) P.O. Box 403
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Hopping on. Low end.

14071

1201

1001

80T FCC BT BE PK

FCC BT BE -20 dBc

Limit in dBpV/m

2.389288577 GHz

Z.200000000 GH

60T
401
20 t t t t t |
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2389 48.42 263.603 58.13 -9.71 PASSED
2400 63.34 1468.926 73.05 -9.71 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 35.69 60.87 45.4 -9.71 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 15 (53) P.O. Box 403
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Channel 78 / 2480 MHz

1401
1201
10071
£ L
3>
a
s 80T FCC BT BE PK
E I 84058116 GHz
- 60T /933 dBpV/m FCC BT BE AV
2. 77.GH
3§.176 dBuV/m
401
20 t 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 [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 50.93 352.087 60.16 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 36.18 64.387 45.41 -9.23 PASSED
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Hopping on. High end.
140T
120T
1007
£
>
a
T 801 FCC BT BE PK
% | 2.494929860 GHz
60 FCC BT 4%:3%% dBuV/m
36.203 dBjiv/m
40 A 4
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 [dBpV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2495 49.32 292.449 58.55 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBpV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2485 36.2 64.588 45.43 -9.23 PASSED
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34. Bluetooth test results, Orthogonal position 3

3.41 GFSK modulation, PRBS packet type

Channel 0/ 2402 MHz

1401
1201
1001
E L
s
2 FCC BT BE -20 dBc
S 80T FCC BT BE PK 2.400000000 GAz
= I 62.690 dB{iv/m
£ ] 2.389088176 GHz
607 FC@&BZIQBEIM/m
401 v
T
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 [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2389 48.5 265.95 58.21 -9.71 PASSED
2400 62.69 1363.013 0 62.69 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 34.86 55.335 44.57 -9.71 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
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Hopping on. Low end.

14071

1201

1001

FCC BT BE -20 dBc

80T FCC BT BE PK

| 2.386883768 GHz

Limit in dBpV/m

60T _48.716 dBOWRT BE AV

34.860 dBUV/m

2.40000000¢ GHz

62.053 dBjv/im

401 v
T
20 t t t t t t |
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2387 48.72 272.772 58.43 -9.71 PASSED
2400 62.05 1266.631 0 62.05 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 34.86 55.335 44.57 -9.71 PASSED
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Channel 78 / 2480 MHz

1401
1201
1001
E L
>
oy
s 80T FCC BT BE PK
£ 7 4§3637275|GHz
- 60T 1M20 dBpV/m FeCETBEAY
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 [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 51.42 372.392 60.65 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 36.17 64.328 45.4 -9.23 PASSED
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Hopping on. High end.

1401
1201
1001
£
3>
a
T 801 FCC BT BE PK
E 2.487074148 GHz
- 60T 49.463 dBUV/M FCC BT BE AV
- ; 000 GHz
35.471 dBuV/m
4071 v
1
20 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 [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2487 49.46 297.269 58.69 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2495 35.47 59.368 44,7 -9.23 PASSED
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/ Template Version 15.0 21 (53) P.O. Box 403
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3.4.2 8DPSK modulation, PRBS packet type

Channel 0/ 2402 MHz

14071

1201

1001

80T FCC BT BE PK

FCC BT BE -20 dBc

68.386242485 GHz

Limit in dBpV/m

. B C BT BE AV

94Q G,

34.860 dBPV/m

401 \v4
T
20 t t t t t i
2385 2390 2395 2400 2405
Frequency in MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2386 48.3 260.106 58.01 -9.71 PASSED
2400 65.01 1781.148 0 65.01 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 34.86 55.335 44.57 -9.71 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
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Hopping on. Low end.

1401
1201
1001
FCC BTl BE -20 dBc
80T FCC BT BE PK Z-400000000 GH

Limit in dBpV/m

2.389368738 GHz

607 FCC 89.001 4BuV/m
2.389969940 GHz
35.688 dBuV/m
071 Y
20 t t t t t t t 1
2385 2390 2395 2400 2405

Frequency in MHz

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

Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2389 49 281.871 58.71 -9.71 PASSED
2400 64.84 1746.023 74.55 -9.71 PASSED

Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2390 35.69 60.87 45.4 -9.71 PASSED
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Channel 78 / 2480 MHz

1401
1201
10071
£ L
3>
a
s 80T FCC BT BE PK
£ 7 3637275/GHz
~ 60] FCC BT BE AV
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 [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 50.59 338.454 59.82 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBuV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 36.91 70.081 46.14 -9.23 PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 24 (53) P.O. Box 403
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Hopping on. High end.
140T
1201
1007
£
S
&
s 80 “ FCC BT BE PK
E l 2.485671343 GHz
— 60 49.775 dBuV/im ECC BT BE AV
?.48
4,906 dBLVm
40 |
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 [dBpV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2486 49.78 308.141 59.01 -9.23 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] E [dBpV/m] E [uV/m] Urx [dBpV] Aror [dB] Results
2484 36.91 70.033 46.14 -9.23 PASSED
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4. Spurious RF conducted emissions

EUT with DUT number

RM-1152, DUT 400052

Accessories with DUT numbers

SD-134, DUT 400053

Operation Voltage [V] / [Hz] Nominal
Results PASSED
Remarks RF Cond 2

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

21/471/101.4

Date of measurements 24-0Oct-2015

Measured by

Hannu Soderholm

4.1. Test Setup

Spectrum
analyser

Power

divider

Radio

Attenuator

EUT

20dB

simulator

attenuator

4.2. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-247.

Limits for spurious RF conducted emissions measurements

Frequency range [MHz]

Limit [dBc]

1-25000

<=-20
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4.3. Bluetooth Test results

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

4.806 GHz 7 519 GHz
-38:52 dBM 39 76 dBm

PKin dBm
(]
o

Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result
4806.400 -38.52 | PASSED
7218.600 -39.76 | PASSED

Channel 40 / 2442 MHz

20

10

-10

-20

4.890 GHz  7.337 GHz

-30 -40.26 dBm_-40.36 dBm

PKin dBm

-40

-50

-60

-70

0.001 5 10 15 20 25
Frequency in GHz

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

4889.600 -40.26 | PASSED
7337.400 -40.36 | PASSED
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
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Channel 78 / 2480 MHz

10 2.480 GHz
-2.01.dBm

4.962 GHz
-37.47 dBm

b4

PKin dBm
(]
o

7.423 GHz
-38.21 dBm

10 15 20 25

Frequency in GHz

Peak (RBW: 100 kHz, VBW: 100 kHz)
Frequency [MHz] | P [dBc] | Result
4962.400 -37.47 | PASSED
7423.200 -38.21 | PASSED
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4.3.2 8DPSK modulation, PRBS packet type

Channel 0/ 2402 MHz

10 2.402 GHz
-2.30-dBm
0

-10
g 20
£ 4.837 GHz - 7.251 GHz
5 a0 -37.74 dBm .38.66 dBm
X
o .40 X

Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result
4836.800 -37.74 | PASSED
7251.000 -38.66 | PASSED

Channel 40 / 2442 MHz

20

10

-10

-20
4,906 GHz ~7.363 GHz

-30 -38.96 dBm -39.12 dBm

PKin dBm

-40

-50

-60

-70

0.001 5 10
Frequency in GHz

25

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

Frequency [MHz] | P [dBc] | Result
4906.000 -38.96 | PASSED
7362.600 -39.12 | PASSED
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Channel 78 / 2480 MHz

20
10 2480 GHz
=341 dBm
0
-10
-20
% 4.989 GHz  7.480 GHz
T 30 -36.68 dBm_ -36.65 dBm
:
s .

0.001 5 10 15 20 25

Frequency in GHz

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

Frequency [MHz] | P [dBc] | Result
4989.200 -36.68 | PASSED
7480.200 -36.65 | PASSED
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5. Spurious radiated emissions

EUT with DUT number

RM-1152, DUT 400049

Accessories with DUT numbers

BV-T3G (LG), DUT 400051 ; AC-18E, DUT 400050 ; WH-108, DUT

42927
Operation Voltage [V] / [Hz] 115/60
Results PASSED
Remarks -
Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 21/40/100.4
Date of measurements 09-Nov-2015

Measured by

Hannu Soéderholm

5.1.1 Test setup

Communication

Tester ’\_}

—
Tower / table
controller /7
7
d

,—————

Receiver
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5.2. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-247 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, measuring antenna at fixed height and EUT set in three orthogonal positions on the turn table.

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.

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.
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 - Grreawmp ).

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

Frequency range [MHz] Limit [uV/m] Limit [dBuV/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 TCC Microsoft Tampere Laboratory
/ Template Version 15.0 32 (53) P.O. Box 403
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5.3. Bluetooth test results, Orthogonal position 1 and 2
5.3.1 GFSK modulation, PRBS packet type

Channel 0/ 2402 M

Hz

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.3 53.4 467.735 57.5 -4.1 74 20.58 PASSED
7205.8 45.27 183.443 43.77 1.5 95 49.96 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.3 39.78 97.499 43.88 -4.1 54 14.2 PASSED
7205.8 32.49 42.121 30.99 1.5 PASSED

Channel 40 / 2442 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
30.12 17.44 7.447 37.84 -20.4 40 22.56 PASSED
30.39 26.22 20.464 46.82 -20.6 40 13.78 PASSED
34.618 20.94 11.143 43.34 -22.4 40 19.06 PASSED
35.776 16.59 6.753 39.39 -22.8 40 23.41 | PASSED
36.142 17.02 7.096 40.02 -23 40 22.98 PASSED
54.297 22.8 13.804 54.7 -31.9 40 17.2 PASSED
911.815 22.52 13.366 37.72 -15.2 46 23.5 PASSED
945.995 31.64 38.194 46.64 -15 46 14.38 | PASSED
956.074 32.13 40.411 47.23 -15.1 46 13.89 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

4878.8 40.82 109.901 44.82 -4 74 33.16 PASSED
7321 46.61 214.042 44.61 2 74 27.37 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4878.8 27.85 24.689 31.85 -4 54 26.13 | PASSED
7321 33.05 44.926 31.05 2 54 20.93 | PASSED
Channel 78 / 2480 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
4960 49.74 306.902 53.64 -3.9 74 24.24 | PASSED
7438.8 47.38 233.884 44.68 2.7 74 26.6 PASSED
Average (RBW: 1 MHz, VBW: 1 MHz)
Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4960 37.58 75.683 41.48 -3.9 54 16.4 PASSED
7438.8 32.76 43.451 30.06 2.7 54 21.22 PASSED
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5.3.2 8DPSK modulation, PRBS packet type

Channel 0/ 2402 MHz

Peak (RBW: 1 MHz, VBW: 1 MHz
Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results

4804.1 50.59 338.454 54.69 -4.1 74 23.39 PASSED
7207.6 45.68 192.309 44.18 1.5 95 49.55 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.1 36.72 68.549 40.82 -4.1 54 17.26 PASSED
7207.6 32.51 42.218 31.01 1.5 --- PASSED

Channel 40 / 2442 MHz

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Aror [dB] | Limit [dBuV/m] | Margin | Results
30.75 22.03 12.633 42.73 -20.7 40 17.97 PASSED
33.33 18.9 8.81 40.7 -21.8 40 21.1 PASSED
33.418 15.46 5.929 37.26 -21.8 40 24.54 PASSED
35.782 17.13 7.186 39.93 -22.8 40 22.87 PASSED
35.836 17.38 7.396 40.18 -22.8 40 22.62 PASSED
38.379 14.42 5.26 38.22 -23.8 40 25.58 PASSED
53.907 22.1 12.735 53.8 -31.7 40 17.9 PASSED
945.935 32.64 42.855 47.64 -15 46 13.38 PASSED
956.074 36.01 63.168 51.11 -15.1 46 10.01 PASSED

Peak (RBW: 1 MHz, VBW: 1 MHz
Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Aror [dB] | Limit [dBuV/m] | Margin | Results

4881.6 41.32 116.413 45.32 -4 74 32.66 PASSED
7320.1 46.99 223.615 44.99 2 74 26.99 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4881.6 27.87 24.746 31.87 -4 54 26.11 PASSED
7320.1 33.02 44,771 31.02 2 54 20.96 PASSED

Channel 78 / 2480 MHz

Peak (RBW: 1 MHz, VBW: 1 MHz
Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Aror [dB] | Limit [dBuV/m] | Margin | Results

4960.3 47.8 245.471 51.7 -3.9 74 26.18 PASSED
7439.4 46.01 199.756 43.31 2.7 74 27.97 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4960.3 32.97 44514 36.87 -3.9 54 21.01 PASSED
7439.4 33.04 44.875 30.34 2.7 54 20.94 PASSED
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54. Bluetooth test results, Orthogonal position 3
5.4.1 8DPSK modulation, PRBS packet type
Channel 0/ 2402 MHz
Peak (RBW: 1 MHz, VBW: 1 MHz)

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.1 48.63 270.085 52.73 4.1 74 25.35 PASSED
7204.5 45.83 195.659 44.33 15 95 49.4 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.1 34.77 54.765 38.87 -4.1 54 19.21 PASSED
7204.5 32.47 42.024 30.97 1.5 --- PASSED

Channel 40 / 2442 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
30.09 26.56 21.281 46.96 -20.4 40 13.44 PASSED
30.63 26.24 20.512 46.94 -20.7 40 13.76 PASSED
35.848 25.46 18.75 48.26 -22.8 40 14.54 PASSED
35.962 25.2 18.197 48.1 -22.9 40 14.8 PASSED
36.226 25.47 18.772 48.47 -23 40 14.53 PASSED
38.949 23.76 15.417 47.86 -24.1 40 16.24 PASSED
54.477 22.42 13.213 54.42 -32 40 17.58 PASSED
54.741 224 13.183 54.5 -32.1 40 17.6 PASSED
945.935 33.37 46.612 48.37 -15 46 12.65 | PASSED
956.044 30.96 35.318 46.06 -15.1 46 15.06 | PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4879.6 41.95 125.17 45.95 -4 74 32.03 PASSED
7318.1 46 199.526 44 2 74 27.98 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4879.6 27.81 24.575 31.81 -4 54 26.17 PASSED
7318.1 32.88 44.055 30.88 2 54 21.1 PASSED

Channel 78 / 2480 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
4960.3 46.17 203.47 50.07 -3.9 74 27.81 PASSED
7439.7 45.85 196.11 43.15 2.7 74 28.13 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4960.3 31.58 37.931 35.48 -3.9 54 22.4 PASSED
7439.7 32.75 43.401 30.05 2.7 54 21.23 PASSED
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5.4.2 GFSK modulation, PRBS packet type
Channel 0/ 2402 MHz
Peak (RBW: 1 MHz, VBW: 1 MHz

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.3 49.16 287.078 53.26 -4.1 74 24.82 PASSED
7204.9 46.1 201.837 44.6 1.5 95 49.13 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4804.3 35.47 59.361 39.57 -4.1 54 18.51 PASSED
7204.9 32.47 42.024 30.97 15 PASSED

Channel 40 / 2442 MHz
Quasi peak (RBW: 100 kHz, VBW: 100 kHz)

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
30.45 17.66 7.638 38.26 -20.6 40 22.34 | PASSED
35.758 16.27 6.509 39.07 -22.8 40 23.73 PASSED
35.866 25.18 18.155 48.08 -22.9 40 14.82 PASSED
35.932 27.3 23.174 50.2 -22.9 40 12.7 PASSED
54.777 21.55 11.954 53.65 -32.1 40 18.45 PASSED
55.581 18.04 7.98 50.44 -32.4 40 21.96 PASSED
97.302 15.47 5.936 45.27 -29.8 44 28.05 PASSED
98.946 16.46 6.653 46.06 -29.6 44 27.06 PASSED
945.935 32.72 43.251 47.72 -15 46 13.3 PASSED
956.074 31.37 37.025 46.47 -15.1 46 14.65 PASSED

Peak (RBW: 1 MHz, VBW: 1 MHz

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4881.3 41.19 114.683 45.19 -4 74 32.79 PASSED
7321.6 45.64 191.426 43.64 2 74 28.34 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4881.3 27.82 24.604 31.82 -4 54 26.16 PASSED
7321.6 33 44.668 31 2 54 20.98 PASSED

Channel 78 / 2480 MHz
Peak (RBW: 1 MHz, VBW: 1 MHz

Frequency [MHz] | E [dBpuV/m] | E [uV/m] | Urx [dBuV] | Aror [dB] | Limit [dBuV/m] | Margin | Results
4960.3 47.8 245471 51.7 -3.9 74 26.18 PASSED
7439.5 45.85 196.11 43.15 2.7 74 28.13 PASSED

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

Frequency [MHz] | E [dBuV/m] | E [uV/m] | Urx [dBuV] | Artor [dB] | Limit [dBuV/m] | Margin | Results
4960.3 33.8 48.978 37.7 -3.9 54 20.18 PASSED
7439.5 32.85 43.904 30.15 2.7 54 21.13 PASSED
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6. AC powerline conducted emissions

EUT with DUT number

RM-1152, DUT 400049

Accessories with DUT numbers

AC-18E, DUT 400050 ; BV-T3G (LG), DUT 400051 ; WH-108, DUT

42927
Operation Voltage [V] / [Hz] 115/60
Results PASSED

Remarks

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

20/41/1015

Date of measurements

03-Nov-2015

Measured by

Hannu Soderholm

6.1. Test Setup

Receiver Pulse
limiter

LISN

6.2. Test method and limit

EUT

The measurement is made according to ANSI C63.10 and 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]
0.15-05 66 - 56 56 - 46
05-5 56 46
5-30 60 50
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6.3. Bluetooth Test results

6.3.1 GFSK modulation, PRBS packet type

Channel 40 / 2442 MHz

80
70
60 I Cond EN55022B QP
50 w‘ Cond EN550228 AV
> f LY ‘ | [N
2 TR N[ AR T WY e i
2 40 w ' |l'M| ¢
g 30 "
— ‘ ‘
20
10 ’ '
0+ t t ——t—t——— t t ——t—+—— t |
150k 300 400 500 800 1M M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
QuasiPeak
Frequency [MHz] QuasiPeak [dBuV] Limit [dBuV] Margin [dB] Line Results
0.735 41.43 56 14.57 L1 PASSED
0.745 43.26 56 12.74 L1 PASSED
7.02 41.9 60 18.1 L1 PASSED
7.03 41.6 60 18.4 L1 PASSED
7.23 27.35 60 32.65 L1 PASSED
Average
Frequency [MHz] Average [dBuV] Limit [dBuV] Margin [dB] Line Results
0.295 40.38 50.38 10 L1 PASSED
0.78 33.82 46 12.18 L1 PASSED
0.83 27.61 46 18.39 L1 PASSED
4.94 8.08 46 37.92 L1 PASSED
6.555 8.84 50 41.16 L1 PASSED
6.915 10.46 50 39.54 L1 PASSED
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7. 20 dB bandwidth

EUT with DUT number RM-1152, DUT 400052
Accessories with DUT numbers | SD-134, DUT 400053
Operation Voltage [V] / [Hz] Nominal

Results PASSED

Remarks RF Cond 2

Temp [°C]/ Humidity [%RH] /

Air Pressure [kPa] 21/47/101.4

Date of measurements 24-Oct-2015

Measured by Hannu Soderholm

71. Test Setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

7.2. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-247.

Limits for 20 dB bandwidth measurements

Limit [MHz]
N/A
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7.3. Bluetooth Test results
7.3.1 GFSK modulation, PRBS packet type
Channel / fc [MHz] | 20 dB bandwidth [kHz]
0/2402 714.6
40/ 2442 714.6
7812480 722.6
0/ 2402
Spectrum ] u%:
Ref Level 20.00 dBm @ RBW 30 kHz Compatible FSP
o att 30de @ SWT 150 ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk View
M1[1] -19.16 dBm|
2.40184830 GHz
10 de ndB 20.00 dB
- Bw 714.600000000 kHz|
m Q factor 3361.2
-10 dem
M1
20 dBm !\/_/.
-30 dBm
TL \/\TQZ‘
-40 dB fJV
-50 dBm fﬁ
%
-70 dBm
CF 2.402 GHz 501 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4018483 GHz -19.16 dBm ndB down T14.6 kHz
T1 1 2.4016407 GHz -39.12 dBm ndb 20.00 dB
T2 1 2.4023553 GHz -39.37 dBm Q factor 3361.2
Il ) (]
Date: 24.0CT.2015 12:34:33
40 /2442
Spectrum ] u%:
Ref Level 20.00 dBm @ RBW 30 kHz Compatible FSP
o att 30de @ SWT 150 ms @ VBW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk View
M1[1] -18.05 dBm|
2.44185230 GHz
10 de ndB 20.00 dB
- Bw 714.600000000 kHz|
m Q factor 3417.2
-10 dem
M1
b
-20 dBm
ST
-30 dBm
TL I2
-40 dBrn
50 dem mf/ -\\\
B ot
o0 =7
-70 dBm
CF 2.442 GHz 501 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4418523 GHz -18.05 dBm ndB down T14.6 kHz
T1 1 2.4416407 GHz -37.95 dBm ndb 20.00 dB
T2 1 2.4423553 GHz -38.24 dbm Q factor 3417.2
Il ) (]
Date: 24.0CT.2015 12:35:47
FCC Part 15C Compliance Test Report TCC Microsoft Tampere Laboratory
/ Template Version 15.0 40 (53) P.O. Box 403
Visiokatu 3
FCC15CBT_RM-1152_04.docx FIN-33101 TAMPERE, FINLAND
Copyright © TCC Microsoft Tel. +358 71 800 8000

Fax. +358 71 804 6880



TCC

mt Microsoft

FINAS
:3“ Finnish Accreditation Service

/'\
Doyl o™ T417 (EN ISO/IEC 17025)

78 /2480

Spectrum u%l
Ref Level 20,00 dem @ RBW 30 kHz Compatible FsP
|» Att 30dB @ SWT 150 ms @ ¥BW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk View
M1[1] -20.07 dBm)|
2.47984830 GHz|
10.dBm ndB 20.00 dB
0 dem Bw 722.600000000 kHz|
! q factor 3432.1]
-10 dBm
M1
-20 dBm "\//_[
-30 dB|
| T w
-40 dBrm /\I/\\/
-50 dBm \/\r‘ ﬂ
dim o
=70 dBm
CF 2.48 GHz 501 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | _Function | Function Result |
M1 1 2,4798483 GHz -20.07 dém ndg down 722.6 kHz
TL 1 2,4796407 GHz -40.09 dém ndg 20,00 de
T2 1 2,4802633 GHz -40.34 dBm Q factor 2432.1
Il ] ]
Pate: 24.0CT.2015 12:37:00

7.3.2 8DPSK modulation, PRBS packet type

Channel / fc [MHz] | 20 dB bandwidth [kHz]
0/2402 1297.4
40/ 2442 1297.4
7812480 1297.4

0/ 2402

Spectrum ]

(=]

Ref Level 20.00 dBm @ RBW 30 kHz Compatible FSP
o Att 30dB @ SWT 150 ms @ VBW 100 kHz  Mode Sweep
SGL Count 100/100
@ 1Pk View
M1[1] -21.71 dBm)|
2.40199200 GHz
10 dBd
ndB 20.00 dB|
0 dem Buw 1.207400000 MHz
! Q factor 1851.4f
-10 dBm
Mp
-20 dBm
-30 dBm M

¢

-40 dBri /
-50 dBm

N

‘ﬁﬂﬂ\,% T
=70 dBm
CF 2.402 GHz 501 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2,401992 GHz -21.71 dBm ndg down 1.2974 MHz
Ti 1 2.4013573 GHz -41.82 dBm ndB 20.00 dB
T2 1 2.4026547 GHz -41.76 dBm Q factar 1851.4
Il ] ]
Pate: 24.0CT.2015 12:38:12
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40/ 2442

Spectrum u%l
Ref Level 20.00 dem @ RBW 30kHz Compatible  FSP
|» Att 30dB @ SWT 150 ms @ ¥BW 100 kHz Mode Sweep
SGL Count 100/100
@ 1Pk View
M1[1] -20.63 dBm)|
2.44199600 GHz|
10-dem ndB 20.00 dB
0 dBm Bu 1.297400000 MHzZ
! q factor 1882.2
-10 dBm
Mit
-20 dBm
o ] i g
T T2
40 dBm Ba \"\
-50 dBm J \\m
R0, d50 o
-70 dBm
CF 2.442 GHz 501 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | _Function | Function Result |
M1 1 2,441998 GHz -20.62 dém nd down 1.2974 MHz
T1 1 2.4413573 GHz -40.54 dem nde 20.00 dB
T2 1 2.4426547 GHz -40.73 dBm Q factor 1882.2
i ] ]
Date: 24.0CT.2015 12:39:24
Spectrum ] u%:
Ref Level 20.00 dém @ RBW 30kHz Compatible  FSP
|& Att 30dB @ SWT 150 ms @ YBW 100 kHz  Maode Sweep
SGL Count 100,100
@ 1Pk View
M1[1] -22.67 dBm
2.47999200 GHz|
10-dem ndB 20.00 dB
0 dBm B 1.297400000 MHz
! Q factor 1911.5
-10 dBm
20 db ML
-30 dBm
40 dBm /TV 12
-50 dBm /
<60 dBm
<50, 0B 1 R T
70 dB
CF 2.48 GHz a01 pts Span 2.0 MHz
Marker
Type | Ref | Tr[:| X-value Y-value \ Function | Function Result \
M1 1 2,479952 GHz -22,67 dBm nd down 1.2974 MHz
T1 1 2.4793573 GHz -42,48 dém ndB 20.00 dB
T2 1 2,4806547 GHz -42,92 dém Q factor 1911.5
Il ] (]
[Pate: 24.0CT.2015 12:40:35
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8. Carrier frequency separation
EUT with DUT number RM-1152, DUT 400052
Accessories with DUT numbers | SD-134, DUT 400053
Operation Voltage [V] / [Hz] Nominal
Results PASSED
Remarks RF Cond 2
Temp [°C] / Humidity [%RH] /
Air Pressure [kPa] 217441990
Date of measurements 07-Dec-2015
Measured by Hannu Soderholm
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 ANSI C63.10 and RSS-247.

Limits for carrier frequency separation measurements

Limit [MHz]

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

8.3.1

Carrier frequency separation [kHz]

Result

998

PASSED

GFSK modulation, PRBS packet type

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

Spectrum ]

oo

v

Ref Level 20.00 d&m

jo Att 30dB ® SWT Sms @ VBW 100 kHz Mode
SGL Count 5000/5000

@ RBW 100 kHz Compatible FSP

Sweep

@ 1Pk View

10dem

0deém

M1[1]

p2[1]

-18.12 dBm)|
2.44110200 GHz|
-0.10 dB|

998.00 kHz|

-10 dBm

M1
|5}
e T, o,

-40 dB|

-50 dBm

-60 dBm

=70 dBm

CF 2.442 GHz 501 pts

Span 5.0 MHz

Il

Pate: 7.DEC.2015 12:20:14
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8.3.2 8DPSK modulation, PRBS packet type

Carrier frequency separation [kHz] | Result

998 PASSED

Spectrum ]

oo
v
Ref Level 20.00 dBm @ RBW 100 kHz Compatible FSP
jo Att 30dB ® SWT Sms @ VBW 100 kHz Mode Sweep
SGL Count 5000/5000
@ 1Pk View
m1[1] -20.51 dBm|
2.44110200 GHz
10 dem p2[1] -0.57 dB|
998.00 kHz|
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9. Number of hopping frequencies

EUT with DUT number RM-1152, DUT 400052

Accessories with DUT numbers | SD-134, DUT 400053

Operation Voltage [V] / [Hz] Nominal

Results PASSED

Remarks RF Cond 2

Temp [°C] / Humidity [%RH] /

Air Pressure [kPa] 21/47/1014

Date of measurements 24-Oct-2015

Measured by Hannu Soderholm
9.1. Test Setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

9.2. Test method and limit

The measurement is made according to ANSI C63.10 and RSS-247.

Limits for number of hopping frequencies measurements

Limit [number]

>=15
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9.3. Bluetooth Test results

9.3.1 GFSK modulation, PRBS packet type

Measured number of hopping frequencies | Result
78 PASSED

Hopping on, number of hopping frequencies

Spectrum ] u%:[
Ref Level 20.00 dBm @ RBW 100 kHz Compatible FSP
jo Att 30dB ® SWT 10 ms @ YBW 100 kHz Mode Sweep
SGL Count 2000/2000
@ 1Pk View
M1[1] -17.86 dBm
2.401940 GHz|
10 dBm M2[1] -18.74 dBm)|
2.480080 GHz|
0deém

M2
IPTERISTIN, J

AR

il

il

CF 2.442 GHz 501 pts Span 90.0 MHz
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9.3.2 8DPSK modulation, PRBS packet type

Measured number of hopping frequencies | Result
78 PASSED
Hopping on, number of hopping frequencies
Spectrum ] u%:[
Ref Level 20.00 dBm @ RBW 100 kHz Compatible FSP
jo Att 30dB @ SWT 10 ms @ ¥YBW 100 kHz Mode Sweep
SGL Count 10000410000
@ 1Pk Yiew
M1[1] -18.95 dBm|
2.403020 GHz|
10 dBm M2[1] -20.91 dBm
2.480080 GHz|
0 dem
T T T WILITT TV I TEY NN N T I N TN 2
T D s e et P SN L Sedr st e M
‘Iﬂw
=70 dBm
CF 2.442 GHz 501 pts Span 90.0 MHz
il 1
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10. Time of occupancy

EUT with DUT number RM-1152, DUT 400052
Accessories with DUT numbers | SD-134, DUT 400053
Operation Voltage [V] / [Hz] Nominal

Results PASSED

Remarks RF Cond 2

Temp [°C]/ Humidity [%RH] /

Air Pressure [kPa] 21/47/101.4

Date of measurements 24-Oct-2015

Measured by Hannu Soderholm

10.1. Test Setup

Spectrum
analyser
Power Attenuator EUT
divider
Radio 20dB
simulator attenuator

10.2. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-247.

The total time of occupancy is obtained 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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10.3. Bluetooth Test results

10.3.1 GFSK modulation, PRBS packet type

Measured number of Duration of one transmission Time of occupancy
.. Result
transmissions [ms] [s]
80 2.904 0.232 PASSED

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

Spectrum ] u%l
Ref Level 10.00 dgm @ RBW 1MHz Compatible FSP
|o Att 20dB @ SWT 31.65 @ VYBW 3 MHz
SGL Count 1/1
@ 1Pk View
M1[1] -24.53 dBm
31.2794 5|
0dem
-10 dBrm
A 1 Y
|
=70 dBm
-80 dBm
CF 2.442 GHz 691 pts 3.16 5/
Il ]
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Hopping on, duration of one transmission, channel 40 / 2442 MHz

Spectrum ]

o
v

Ref Level 0.00 dBm @ RBW 1 MHz
| Att 10de @ SWT 4ms ® VBW 3 MHz
SGL Count 1/1 TRG VID

Compatible FSP

@ LAP Clrw

M1[1]

-10 dBm ndB

Pwid
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30.00 dB|
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-20 dBm

i

=30 dBrn

-40 dB|
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T
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Marker

X-value \ Y-value \ Function

| Function Result \

Type | Ref | Tr[:|
M1 1 140,58 ps -24.97 dBm ndd down
T1 1 -10.14 ps -59.01 dBm ndg

T2 1 2.8942 ms -74.22 dBm Pwidth

2.904347826 ms
30,00 dB
0.0
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10.3.2 8DPSK modulation, PRBS packet type

Measured number of Duration of one transmission Time of occupancy Result
transmissions [ms] [s]
92 2.904 0.267 PASSED

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

Spectrum ] u%:[
Ref Level 10.00 dgm @ RBW 1MHz Compatible FSP
jo Att 20dB @ SWT 31.65 @ YBW 3 MHz
SGL Count 1/1
@ 1Pk View
M1[1] -15.85 dBm
31.2336 s
0dem
-10 dBrm il
1 1 A 1 1
=70 dBm
-80 dBm
CF 2.442 GHz 691 pts 3.16 5/
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Hopping on, duration of one transmission, channel 40 / 2442 MHz

Spectrum ] u%:[
Ref Level 0.00 dBm @ RBW 1 MHz Compatible FSP
|o Att 10dE @ SWT 4ms @ VBW 3 MHz
SGL Count 1/1 TRG VID
@ LAP Clrw
M1[1] ~22.84 dBm
1.83913 ms|
10 dem ndB 30.00 dB
o0 dBm M1 Pwid 2.904 ms
=30 dBrn
-40 dBrn
SE-atBrry TRG -50,000 dBmr T BRI LRI T
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-60 dBr
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CF 2.442 GHz 091 pts 400.0 ps/
Marker
Type | Ref | Tr[:| X-value \ Y-value \ Function | Function Result \
M1 1 1.83913 ms -22.84 dBm ndd down 2.904347826 ms
T1 1 -10.14 ps -59.17 dBm ndg 30,00 dB
T2 1 2.8942 ms -32.52 dBm Pwidth 0.0
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11. Test Equipment

The calibration dates for all test equipment are maintained in the equipment register. The register alerts
the test lab about expired calibrations. Therefore, tests are always done with calibrated equipment. The
dates are provided by request.

11.1. Conducted measurements

Eg. No Equipment Type Manufacturer Used in
TM350089 Power supply 6632A Agilent 22/24/27, 15C, 15E
TM350090 Power supply 6632A Agilent 22/24/27, 15C, 15E
TM30600 Impulse limiter ESH3-Z2 R&S 15C, 15B
TM490017 LISN 50 pH ESH3-Z5 R&S 15C, 15B
TM490018 LISN 50 pH ESH3-Z5 R&S 15C, 15B
TM150128 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 Vétsch 22/24/27
2001 Bluetooth tester CBT R&S 15C, 15B
2009 LISN 50 pH 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
TM210166 Communication Tester CMW500 R&S 22/24/27
TM210205 Communication Tester CMU200 R&S 22/24/27
2023 Spectrum Analyzer ESMI-RF R&S 15B/15C
2024 Analyzer display unit ESAI-D R&S 15B/15C
TM110070 Signal Generator SMF 100A R&S 22/24/27, 15C,
15E, 15B
TM220065 Bluetooth tester CBT R&S 15C, 15B
TM210330 Communication Tester CMU200 R&S 22/24/27, 15B
TM150131 Spectrum Analyzer FSP30 R&S 22/24/27, 15C, 15E
TM210049 Communication Tester CMU200 R&S 22/24/27
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11.2. Radiated measurements
Eg. 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
- 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
TM210203 Communication Tester CMU200 R&S 22/24/27, 15B
6023 Antenna VUBA 9117 Schwarzbeck 22[24/27
TM210166 Communication Tester CMW500 R&S 22[24/27
2025 Antenna HFH2-Z2 R&S 15C
TM110070 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
TM220065 Bluetooth tester CBT R&S 15C, 15B
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