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1. Measurement diagrams LTE-mode

1.1. Power conducted
1.1.1. Power conducted LTE-Band 2

LTE-Band 2 QPSK-Modulation 16-QAM-Modulation
=
Z 3 »
ARFCN- Peak RMS Peak S S 3 g
channel ARFCN Resource block PAR Faktor RMS detektor [PAR Faktor 8 s < S 3
bandwidth ch.no. | Frequency allocation detektor | detektor 18] detektor [dBm] 18] k] 3 K %2
e [MHz] [dBm] [dBm] [dBm] 3 3 3 g8
o <} s g v
£ € 3 572
% 3 3 25
£ £ £ w6
1RB low 27,22 22,98 424 27,62 23,18 4,44
1RB high 27,32 23 4,32 27,72 23,28 444
18607 1850,7 23 23,37
50% RB mid 26,47 22,69 378 27,05 23,29 376
100% R8 25,94 22,69 325 27,28 23,37 391
1RB low 27,41 22,92 4,49 27,92 23,84 4,08
1RB high 27,5 22,97 453 27,96 23,8 416
1.4 MHz 18900 1880 22,97 23,84 24,99 24,99
50% RB mid 26,68 22,84 3,84 27,22 23,43 379
100% RB 26,06 22,78 3,28 27,57 23,33 424
1RB low 29,55 24,77 478 27,99 23,31 4,68
1RB high 29,58 24,99 4,50 28,11 23,32 479
19193 1909,3 24,99 23,32
50% RB mid 28,85 24,98 3,87 27,33 23,32 401
100% RB 28,81 24,78 403 27,55 23,32 423
1.1.2. Power conducted LTE-Band 4
LTE-Band 4 QPSK-Modulation 16-QAM-Modulation s
by 3
S & E]
5 5 E
channel ARFCN ARFCN- Resource block Peak RMS PAR Faktor Peak RMS detektor |PAR Faktor B % k] %
bandwidth h. no Frequency allocation detektor detektor 1d8] detektor [dBm] [d8] 3 H < £
o [MHz] [dBm] [dBm] [dBm] E g 2 2
E £ £ =
1RB low 28,22 23,81 441 28,17 23,74 4,43
1RB high 28,48 23,67 481 28,32 23,74 4,58
19957 1710,7 23,93 23,81
50% RB mid 27,37 23,93 3,44 27,54 23,74 38
100% RB 27,35 23,85 35 27,9 23,81 4,00
1RB low 27,94 23,51 443 27,96 24,07 3,80
1RB high 28,09 23,58 451 28,07 24,01 4,06
1.4 MHz 20175 1732,5 23,58 24,07 24,07 24,070
50% RB mid 27,34 23,51 3,83 27,28 23,55 373
100% RB 26,73 23,44 320 27,73 23,46 427
1RB low 27,95 23,54 441 27,93 23,66 427
1RB high 28,14 23,63 451 28,06 23,65 241
20393 1754,3 23,63 23,69
50% RB mid 27,38 23,55 3,83 27,47 23,55 3,92
100% RB 27,04 23,55 3,49 27,78 23,69 4,00
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1.1.3. Power conducted LTE-Band 5

LTE-Band 5 QPSK-Modulation 16-QAM-Modulation s
] 3
S & 3
ARFCN- Peak RMS Peak 8 § B
channel ARFCN Resource block PAR Faktor RMS detektor |PAR Faktor s ] — %
bandwidth h.no Frequency allocation detektor detektor [dB] detektor [dBm] [dB] 2 2 2 g
e [MHz] [dBm] [dBm] [dBm] 'g 8 s M
£ S 5
3 3 3 2
£ £ £ <
1RB low 27,06 21,6 546 27,94 23,49 4,45
1RB high 28,14 23,41 473 28 23,48 4,52
20407 824.7 23,42 23,49
50% RB mid 27,31 23,37 3,94 27,16 23,29 387
100% RB 26,99 23,42 357 27,74 23,41 4,33
1RB low 28,16 23,42 474 28,17 23,56 461
1R8 high 28,15 23,42 473 28,07 23,56 451
1.4 MHz 20525 836.5 23,45 23,80 23,80 23,80
50% RB mid 27,39 23,42 3,97 27,57 23,54 4,03
100% RB 27,01 23,45 356 27,71 23,8 301
1RB low 28,35 23,55 48 28,23 23,44 4,79
1R8 high 28,35 23,54 481 28,22 23,57 4,65
20643 848.3 23,56 23,72
50% RB mid 27,4 23,55 3,85 27,66 23,58 4,08
100% RB 27,1 23,56 354 27,86 23,72 414
1.1.4. Power conducted LTE-Band 12
LTE-Band 12 QPSK-Modulation 16-QAM-Modulation g
~
g g g
ARFCN Peak RMS Peak g 2 E
channel ARFCN y Resource block €2 PAR Faktor ea RMS detektor |PAR Faktor = K T 3
bandwidth ch.no. | Frequency allocation detektor | detektor [d8] detektor [dBm] [d8] 3 3 5 E
e [MHz] [dBm] [dBm] [dBm] g 2 £ g
% % % K]
£ £ 5 £
1RB low 28,46 23,83 4,63 28,47 24,22 4,25
1RB high 28,49 23,85 4,64 28,48 24,19 4,29
23017 699.7 23,86 24,22
50% RB mid 27,76 23,86 3,90 27,73 23,81 3,92
100% RB 26,85 23,73 3,12 28,18 23,71 4,47
1RB low 28,63 24,17 4,46 28,43 23,76 4,67
1RB high 28,68 24,10 4,58 28,42 23,76 4,66
1.4 MHz 23095 707.5 24,17 23,92 24,22 24,22
50% RB mid 27,73 23,83 3,90 27,94 23,82 4,12
100% RB 27,28 23,96 3,32 28,00 23,92 4,08
1RB low 28,44 23,73 4,71 28,32 23,73 4,59
1RB high 28,45 23,89 4,56 28,35 23,63 4,72
23173 7153 23,89 23,96
50% RB mid 27,54 23,73 3,81 27,69 23,72 3,97
100% RB 27,16 23,75 3,41 27,92 23,96 3,96
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1.2. PAPR-Value (CCDF plots)
1.2.1. LTE Band 2

Worst-Case of each maximum Peak power value was tested with the CCDF method
1.2.1.1. 1.4MHz signal bandwidth

x:  Off ¥ -— 9 x 45 dB y: 0.05277551 % B x off y: -—
100 ilitw[ - - g ! ! ' ) ; !
Probability[%] : ' : : : HAWGN
‘ ‘ | M Current
10
1
0.1
0.01
0.001 dB

23.192 dBm
27.875 dBm
4.683 dB

Diagram: Channel_18607_1RB high_Modulation_QPSK

P x off y: -— 0 x 47 dB y: 0.07751790 % B x Off y: -
100 ili }
Probabl!lty[%] : i ‘ ! : : : : ! : EAWGN
M Current
1
0.1
0.01
0.001 dB
1] 1 11 12 13

Sample Count
Sample Time

27.395 dBm

5.226 dB y
Diagram: Channel_18607_100%RB_Modulation_16QAM
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P x off ¥ 3 47 dB y: 007391288 % B x off 3 -
Probability[%] ' ‘ : ' BEAWGN
. ! ' ' ' ' M Current

28.117 dBm
4.887 dB

Diagram: Channel_18900_1RB high_Modulation_QPSK

P x off ¥ - 9 x 50 dB y: 014435947 % B x off y: -
100 ili - i g : ! i X X ] !
Prabability[%] : : : ‘ : : : ‘ : HAWGN
‘ ; ‘ : ‘ ' M Current
10 b
]
0.1
0.01
0.001 dB

Sample Count
Sample Time

Diagram: Channel_18900_1RB Low_Modulation_16QAM

CETECOM_TR17_1_0172601T18a C3 Al



CETECOM

Annex 1 to Test Report 17-1-0172601T18a-C3, Page 7 of 45

P x off ¥ - 9 x 49 dB y: 012813300 % B x off y: -

100 Probability[ %] g : _ _ j j ; § ] . EAWGN

Sample Count 33166188
Sample Time 663.300 ms

23.257 dBm
28.331 dBm
5.073 dB

Diagram: Channel_19193_1RB high_Modulation_QPSK

x:  Off y: -— x: 52 dB y: 0.1490959% % B x: off ¥ -—
100 ili i : ! } ) ! ' - ) !
Probability[%] : : ¢ : . i | i i i BMAWGN
‘ : : : : ‘ M Current
10 S AiRae
1
0.1
0.0
0.001 dB

31111311
622.200 ms

28.284 dBm
5.493 dB

Diagram: Channel_19193 1RB high_Modulation_16QAM
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1.2.2. LTEBand 4

Worst-Case of each maximum Peak power value was tested with the CCDF method
1.2.2.1. 1.AMHgz signal bandwidth

P x off v : i : : -—

Prabability[%)] : : ; ‘ : ; : ; HAWGN
‘ i H Current

Sample Count
Sample Time

23.215 dBm
27.954 dBm
4.739 dB

Diagram: Channel_19957_50%RB_Modulation_QPSK

P x off y: -— 9 x 47 dB y: 0.10315198 % B x off ¥ -
100 ilityw[ - ! i ! X X ) {
Probability[ %] : : ‘ ' : : ‘ HAWGN
‘ ‘ 3 ‘ ‘ ‘ M Current
10 e
1
0.1
0.01
0.001 dB
1] 1 12 13

5.651 dB
Diagram: Channel_19957_100%RB_Modulation_16QAM
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CETECOM

P x off ¥

45 dB y: 0.09181174 % B x

Probability[%]

17070632

341.400 ms

28.161 dBm

P x off

4.707 dB

0.09473403 % B x off 2 -—-

Probability[ %]

BWAWGN
M Current

19155748

383.100 ms

Diagram: Channel_20175 1RB low_Modulation_16QAM
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x:  Off ¥ -—- x: 45 dB y: 0252861712 % B x off ¥ -
100 ili I ) ! } - ! X ! ) [
Probahl!lty[%] : : ¢ ‘ : : : : : { HAWGN
v ' ' ' : ' : M Current
10 R
1
01
0.01
0.001 ~_dB
0 1 11 12 13

2.813 dB
4.172 dB
4.547 dB
4.641 dB
28.274 dBm 4.641 dB
4.666 dB 4.641 dB

Diagram: Channel_20393_1RB high_Modulation_QPSK

39511571
790.200 ms

P x off y: -— 9 x 46 dB y: 0.1005288% % B x Off ¥ -—-
100 ili - ! g : ! i X ) ) !
Probability[%] : : : ; : : : ; ‘ : HAWGN
‘ : 3 ‘ ' ‘ ‘ ' M Current
10 e
1
0.1
0.01
0.001 dB

Sample Count
Sample Time

Diagram: Channel_20393 100%RB_Modulation_16QAM
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1.2.3.LTEBand 5

Worst-Case of each maximum Peak power value was tested with the CCDF method
1.2.3.1. 1.4AMHgz signal bandwidth

P x off y: : 5 ; 014430622 % B x off : -—-

Probability(%] ! ; ‘ ; : ; : : . EAWGN
i M Current

27.747 dBm
5.099 dB

Diagram: Channel_20407_100%RB_Modulation_QPSK

P x off y: 2 2 © 007994930 % B x off s -

Probability[%] ; : ; j ! ! | ! . EAWGN
; ‘ M Current

Sample Count 24271000
Sample Time 485.400 ms

| Max Power 28.396 dBm
IPAR 5.379 dB

Diagram: Channel_20407_1RB Low_Modulation_16QAM
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Gx: off ¥ g : 2 2 2 -—
Probabi!ity[%] : ; ! : : ; EAWGN
' | i M Current

22.601 dBm
27.516 dBm
4.915 dB

Diagram: Channel_20525_100% RB_Modulation_QPSK

@ x off y: : 49 dB y: 0.10438788 % B x Off A o

Probability[ %] BWAWGN

M Current

Sample Count
Sample Time

22.517 dBm
28.082 dBm
5.565 dB

Diagram: Channel_20525 100%RB_Modulation_16QAM
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P x off ¥ -— 9 x 41 dB y: 0.14505091 % B x: Off ¥ -—-
100 ilitv[o6] ‘ ' ! Y !
Probability[%] : : : : : : ‘ : : : EAWGN
: . ' M Current
10
1
01
0.01
0.001 ' dB
0 1 2 12 13

Sample Count 70172750
Sample Time 1.403 s

| Max Power 27.861 dBm
| PAR 5.182 dB

Diagram: Channel_20643_100%RB_Modulation_QPSK

P x off y: 2 48 dB y: 011002756 % B x off 3 -

Probability[%] :‘ ; 4‘ ; : : : : . EAWGN
y - M Current

Sample Count
Sample Time 461.700 ms

Diagram: Channel_20643_100%RB_Modulation_16QAM

CETECOM_TR17_1_0172601T18a C3 Al



CETECOM

Annex 1 to Test Report 17-1-0172601T18a-C3, Page 14 of 45

1.2.4. LTE Band 12
Worst-Case of each maximum Peak power value was tested with the CCDF method
1.2.4.1. 1.AMHgz signal bandwidth

P x off 7 g § 2 012903108 % B x: Off 3 -—

Probability[%] j‘ , ; ; : 3 : ; i (mAWCN
i M Current

Sample Count
Sample Time 379.200 ms

Diagram: Channel_23017_50%RB_Modulation_QPSK

@ x off y: -— 9 x 52 dB y: 0.06789407 % B x Off y: -—
100 ! ! ! ! { ; ) J
Prabability[%] : : : ‘ : : : : ; HAWGN
. ' M Current
1
01
0.01
0.001 dB

piatiche Countl W NNNNNNNNNNERNRE’O
Sample Count 14535603
Sample Time 290.700 ms

Diagram: Channel_23017_1RB low_Modulation_16QAM
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P x off y: -— 9 x 48 dB y: 015071733 % B x: off y: -—
100 ility[2 - , , !
Probability[%] HAWGN
M Current
10 .
1
01
0.01
0.001 \ . , - , » ‘ dB
0 1 2 3 4 5 6 7 8 g 10 1" 12 13

Sample Count
Sample Time

23.865 dBm
28.902 dBm
5.037 dB

Diagram: Channel_23095_1RB low_Modulation_QPSK

x:  Off ¥ -— 0 x 48 dB y: 0.08904212 % B x off ¥ -
100 ility[%] : ' ] : { )
Probability[%] { ‘ { . | : » : ' { EAWGN
: ; ‘ ‘ M Current
Q0= =—tr =3t = ¥l S =t
1
01
0.01
0.001 dB
o 1 2 3 4 5 6 7 8 g 10 11 12 13

Sample Count 12645486
Sample Time 252.900 ms

22.986 dBm
28.865 dBm
5.879 dB

Diagram: Channel_23095 100%RB_Modulation_16QAM
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%= O ¥ -—
100 Prohability[ %] ! ; ‘ ; ; i : : ; ‘ BAWGN
' ' ' ' : ' M Current

9 x 48 dB y: 012542614 % B x Off ¥ _—

Sample Count
Sample Time

Max Power
PAR 5.035 dB

Diagram: Channel_23173_1RB high_Modulation_QPSK

P x off ¥ 2 ; ; 0.11304765 % B x: : -
Probability[%] ' : ' ' ' ' : ' : HAWGN
‘ ‘ ' ‘ ‘ ‘ ‘ ' M Current

147.000 ms

Diagram: Channel_23173 100%RB_Modulation_16QAM
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1.3. AC-Power Lines_Emissions Conducted(0,15 - 30 MHz)

1.01

Conducted Voltage Measurement Class B

Conducted Emission, CETECOM GmbH Essen

R&S EMC32 v9.15

FCC 15.107, FCC 15.207

LTE_band2_19193 1RB_high,bw_1,4 QPSK

N/L1

Shows the peak values as a sum of measured ports in maxhold mode
Humidity: 40%rH; Temperature: 22°C

Aho

Common Information
Test Description:
Test Site & Location:
Test Software:
Test Specification:
Operating Mode:
Measured on line:
Diagram details:
Environmental Conditions:
Operator:

EUT Information

Manufacturer: Robert Bosch Power Tools GmbH
Model: SARA-R410M LTE Cat-M1 Module
EUT: MI2C001-001-US
HW version: MI2C001-001-US #200
SW version: Doberman-intern-USs-1.0.0
Serial number: IMEI-No: 352753090048834
Power Supply: 120V AC
Full Spectrum
a0
704
B0 _\ Class B Voltage QF
|
501
=
3
g
3 1
304 ®
204
104
1] t t —t——t t t —t——+ t |
180k 300 400500 00 184 2h4 3bd dAbd 5RA B g 10mM 20k 30M
Frequencyin Hz
Final_Result
Frequency QuasiP | CAvera Limit
(MHz) eak ge (dBpv)
(dBpv) | (dBpv)
0.562656 31.61 46.00
0.562656 39.63 56.00
0.563125 38.54 56.00
0.563125 30.47 46.00
0.565469 30.65 46.00
0.565469 39.10 56.00
0.660938 18.78 46.00
0.660938 29.34 56.00
23.999063 33.68 60.00
23.999063 33.71 50.00
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Common Information
Test Description:
Test Site & Location:
Test Software:
Test Specification:
Operating Mode:
Measured on line:
Diagram details:
Environmental Conditions:
Operator:

EUT Information

1.02

Conducted Voltage Measurement Class B
Conducted Emission, CETECOM GmbH Essen
R&S EMC32 v9.15

FCC 15.107, FCC 15.207

LTE_band4_20175_1RB_low,bw_1,4 16QAM

N/L1

Shows the peak values as a sum of measured ports in maxhold mode
Humidity: 40%rH; Temperature: 22°C

Aho

Please see Diagram 1.01

Full Spectrum

a0
a0+
0
B0 _\ Class B Yoltage OF
- ¥
& 50+
©
s 4+
£ ¥
§ 40+ %
+ *
ot
201
10+
0 } } } +—+—+— } } } } —t—+—— } |
150k 300 400500 800 1M 2hd i 4 BM B g 10mM 20 30M
Frequency in Hz
Final_Result
Frequency QuasiP | CAvera Limit
(MHz) eak ge (dBpv)
(dBuv) | (dBuv)
0.543125 33.68 46.00
0.543125 42.23 56.00
0.565469 39.48 56.00
0.565469 31.09 46.00
24.004063 33.10 60.00
24.004063 33.13 50.00
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Common Information

Test Description:

Test Site & Location:

Test Software:

Test Specification:

Operating Mode:

Measured on line:

Diagram details:

Environmental Conditions:

Operator:

EUT Information

1.03

Conducted Voltage Measurement Class B

Conducted Emission, CETECOM GmbH Essen

R&S EMC32 v9.15

FCC 15.107, FCC 15.207
LTE_band5_20525_100%RB_bw_1,4_16QAM

N/L1

Shows the peak values as a sum of measured ports in maxhold mode
Humidity: 40%rH; Temperature: 22°C

Aho

Please see Diagram 1.01

Full Spectum

90
a0+
0
G0 _\ Class B Voltage OF
- ¥
& 504
o
s 4
i 2k
3 401 $
-
+ %
30+
204
10+
0 } } } —+—+— } } } } —+—+— } } |
150k 300 400500 800 1M 2hd M 4w M B 8 10mM 20k 30M
Frequencyin Hz
Final_Result
Frequency QuasiP | CAvera Limit
(MHz) eak ge (dBpv)
(dBuv) | (dBuv)
0.563125 31.09 46.00
0.563125 39.61 56.00
0.567188 31.63 46.00
0.567188 40.77 56.00
24.004063 33.37 50.00
24.004063 33.32 60.00
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1.04

Common Information
Test Description:
Test Site & Location:

Conducted Voltage Measurement Class B
Conducted Emission, CETECOM GmbH Essen

Test Software:
Test Specification:
Operating Mode:
Measured on line:
Diagram details:

Environmental Conditions:

Operator:

EUT Information

R&S EMC32 v9.15

FCC 15.107, FCC 15.207
LTE_band12_23017_1RB_Low_bw_1,4 16QAM
N/L1

Shows the peak values as a sum of measured ports in maxhold mode

Humidity: 40%rH; Temperature: 22°C
Aho

Please see Diagram 1.01

Full Spectrum

80 +
801
0T
B0 _\ Class B Vaoltage QOF
|
>
@ 50+
=]
£ +
20l g
3 40 *
1 ¥
30+
1 * »
20—+
104
0 } t —+—+—+ t t ——+—+—+— t 1
150k 300 400500 800 1M 2k 3k Akd M B g 10m 208 30M
Frequencyin Hz
Final _Result
Frequency QuasiP | CAvera Limit
(MHz) eak ge (dBpv)
(dBuv) | (dBuv)
0.542031 33.87 46.00
0.542031 41.23 56.00
0.562188 31.18 46.00
0.562188 39.72 56.00
0.567656 40.61 56.00
0.567656 31.67 46.00
1.899063 25.41 56.00
1.899063 16.48 46.00
24.004063 21.99 50.00
24.004063 23.44 60.00
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1.4. Spurious emissions radiated (LTE Band 2)
1.4.1. Magnetic field strength radiated (LTE Band 2)

Common Information
Test description:
Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:
Rec. antenna (pre-scan):
Test specification:
Operator:
Operation Mode
Operating conditions:

EUT Information

2.01

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 V9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

FCC 15.205 § 15.209; RSS-Gen: Issue 4

SLo

LTE_band2_19193_1RB_high,bw_1,4 QPSK

Humidity: 48%rH; Temperature: 20°C

Please see Diagram 1.01

FCC1R, 209 hagnetic: Field
g 10t
= * *
z2 1L
S
D__
£ 4
Tt ¢
= 10+
T *
_2|:|__
_SD__
_4|:|__
9k, 20 30 5O 100k 200 300 500 1hd 2M 3 BM 10M 20 30
Frequency in Hz
Final_Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBuVv/m | (dBpV/m n Time h t h (dB)
) ) (d@B) | (ms) (kHz) (cm) (deg)
0.017160 -23.37 42.91 | 66.28 | 1000.0 0.200 | 100.0 | V 335.0 | -64.5
0.510000 -2.02 33.45 | 35.47 | 1000.0 10.000 | 100.0 | V 0.0 | -28.8
13.194000 -4.65 29.54 | 34.19 | 1000.0 10.000 | 100.0 | H 267.0 | -12.0
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1.4.2. Emissions above 30MHz (LTE Band 2)
8.01

Radiated emission

Fully-Anechoic Room

FCC FCC Part 27.53(h) AWS emission limits / RSS-139, Issue 3

vertical / horizontal

EMC32 V9.26.0

LTE Band 2, channel n0o=19193 BW=1.4 RB=1 high Modulation=QPSK
DLe

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Measurement software version
Operation mode:
Operator Name:

EUT Information Please see Diagram 1.01

Full Spectum

30T
T v
20+
10+
T 1.910350000 GHz
04 22,427 dBm
&
8 -0 FCC ISED -1:3dBm
£ 1
©
g 20+
-
_3|:|-- ¥
T ¢
ant * M
*
_5|:|_‘
0.03 2 4 6 8 10 12 14 16 18
Frequency in GHz
Final_Result
Frequency RMS Limit Margi | Meas | Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBm) | (dBm) n . h t h n (dB)
(dB) Time (kHz) (cm) (deg) (deg)
3819.530000 | -27.19 | -13.00 | 14.19 | 100.0 1000.000 | 154.0 | H 90.0 90.0 | -95.1
5729.291667 | -35.94 | -13.00 | 22.94 | 100.0 1000.000 | 154.0 | V 305.0 0.0 | -89.4
7638.865000 | -36.98 | -13.00 | 23.98 | 100.0 1000.000 | 154.0 | H 240.0 90.0 | -84.0

(continuation of the "Final_Result" table from column 17 ...)

Frequency
(MHz)

Comment

3819.530000

13:03:32 - 18.04.2018

5729.291667

13:00:00 - 18.04.2018

7638.865000

13:06:37 - 18.04.2018
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1.5. Spurious emissions radiated (LTE Band 4)
1.5.1. Magnetic field strength radiated (LTE Band 4)

Common Information
Test description:
Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:
Rec. antenna (pre-scan):
Used filter:
Test specification:
Operator:
Operation Mode
Operating conditions:

EUT Information

417240 kHz
-17.733 dBuvY m

Level in dBuV/m

2.02

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 v9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 4

SLo

LTE_band4_bw:.1,4MHz, ch:.20175, 16QAM, 1RB Low

Humidity: 48%rH; Temperature: 20°C

Please see Diagram 1.01

FCC16.209 Magnetic! Field

13.034000 MHz
8.416 dBUVIm

CETECOM_TR17_1_0172601T18a C3 Al
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1.5.2. Emissions above 30MHz (LTE Band 4)

8.02a
Common Information
Test Description: Radiated emission
Test Site: Fully-Anechoic Room
Test Standard: FCC FCC Part 27.53(h) AWS emission limits / RSS-139, Issue 3
Antenna polarisation: vertical / horizontal
Measurement software version EMC32 V9.26.0
Operation mode: LTE Band 4, channel no 20175 BW=1,4 RB=1low Modulation=16 QAM
Operator Name: SLo
EUT Information Please see Diagram 1.01

Full Spectum

30T
T v
20+
T 1.732150000 GHz
10+ 22,685 dBm
|:|__
c 1
@ o4 2132650000 GHz
° -15.635 dBm
£ 1 v
)
g 20+
-
_3|:|__
k3
_ED__
30M 50 60 30100 200 300 400 500 800 1G 2G 280G
Frequency in Hz
Final_Result
Frequency RMS Limit Margi | Meas | Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBm) | (dBm) n . h t h n (dB)
(dB) Time (kHz) (cm) (deg) (deg)
30.887500 | -55.99 | -13.00 | 42.99 | 100.0 1000.000 | 155.0 | V 161.0 90.0 | -76.8
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CETECOM

Common Information

Test Description:

Test Site:

Test Standard:
Antenna polarisation:
Measurement software version
Operation mode:
Operator Name:

EUT Information

Levelin dBm
pr

Fully-Anechoic Room

8.02b

Radiated emission

FCC FCC Part 27.53(h) AWS emission limits / RSS-139, Issue 3
vertical / horizontal
EMC32 V9.26.0

LTE Band 4, channel no 20175 BW=1,4 RB=1low Modulation=16 QAM

SLo

Please see Diagram 1.01

Full Spectmum

FCC ISED -1.3dBm

_2':'__

_25_-

0T & *

35+ ”

w0 N 5

T *

_45_-

_5':'__

_55_

280G 4G 5G B 78 310G 18G

Frequencyin Hz
Final_Result
Frequency RMS Limit Margi | Meas | Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) | @Bm) | (@Bm) = n . h t h n (dB)
(dB) Time (kHz) (cm) (deg) (deg)

5196'21332 4051 | -13.00 | 27.51 | 100.0 | 1000.000 | 154.0 | H 220 0.0 | -895
6928'121‘5? 3076 | -13.00 | 17.76 | 100.0 | 1000.000 | 154.0 | V 45.0 0.0 | -85.0
3465'83008 3144 | -13.00 | 18.44 | 100.0 | 1000.000 | 154.0 | V 277.0 00| -94.1
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1.6. Spurious emissions radiated (LTE Band 5)
1.6.1. Magnetic field strength radiated (LTE Band 5)

Common Information
Test description:
Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:
Rec. antenna (pre-scan):
Used filter:
Test specification:
Operator:
Operation Mode
Operating conditions:

EUT Information

2.03

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 V9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 4

SLo

LTE_band5_bw:.1,4MHz, ch:.20525, 16QAM, 100%RB

Humidity: 48%rH; Temperature: 20°C

Please see Diagram 1.01

FCC1R, 209 hagnetic: Field
g 10t
3 *
z2 1L
s
P
o] 1
2 L 4
3 0t
_2|:|__
_30_.
_4|:|__
9k, 20 30 5O 100k 200 300 500 1hd 2M 3 BM 10M 20 30
Frequency in Hz
Final_Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBuV/m | (dBpV/m n Time h t h (dB)
) ) (d@B) | (ms) (kHz) (cm) (deg)
12.886000 -6.56 29.54 | 36.10 | 1000.0 10.000 | 100.0 | V 97.0 | -121
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1.6.2. Emissions above 30MHz (LTE Band 5)

Common Information
Test Description:
Test Site Location:
Test Site:
Test Standard:
Operating Mode:
Environmental Conditions:
Operator:

EUT Information

8.03

Radiated Spurious Emissions LTE Band 5
CETECOM GmbH Essen

Fully Anechoic Room (FAR)

FCC Part 22

UE allocated channel 20425; BW 1,4; RB 100%; Modulation: 16-QAM

Humidity: 48%rH; Temperature: 20°C
SRa

Please see Diagram 1.01

Full Spectrum

v
B27.016667 MHz
11010 -dBm

FEC Part?? [SED HBSST 37

Levelin dBm

30M 50 60

g0100

CETECOM_TR17_1_0172601T18a C3 Al
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1.7. Spurious emissions radiated (LTE Band 12)
1.7.1. Magnetic field strength radiated (LTE Band 12)

2.04
Common Information
Test description: Magnetic Field Strength Measurement related to 30/300 m distance
Test site and distance: Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
Version of Testsoftware: EMC32 V9.25.0
Distance correction: used accord. table, pls. see test report
Technical Data: Please see page 2 for detailed data of measurement setup
Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation
Used filter: bypass
Test specification: FCC 15.205 § 15.209; RSS-Gen: Issue 4
Operator: SLo
Operation Mode LTE band12_bw:.1,4MHz, ch:.23017, 16QAM, 1RBLow
Operating conditions: Humidity: 48%rH; Temperature: 20°C
EUT Information Please see Diagram 1.01

FCC1R, 209 hagnetic: Field
E 10t
2 1 *
S
P
Tt ¢
= 10+
20+ *
_30__
_4|:|__
9k, 20 30 5O 100k 200 300 500 1hd 2M 3 BM 10M 20 30
Frequency in Hz
Final_Result
Frequency RMS Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) (dBpV/m | (dBpVv/m n Time h t h (dB)
) ) (dB) | (ms) (kHz) (cm) (deg)
0.017160 -19.80 42.91 | 62.71 | 1000.0 0.200 | 100.0 | H 270.0 | -64.5
13.390000 -4.50 29.54 | 34.04 | 1000.0 10.000 | 100.0 | H 222.0 | -11.9
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CETECOM

1.7.2. Emissions above 30MHz (LTE Band 12)

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Measurement software version
Operation mode:
Environmental Conditions:
Operator Name:

EUT Information

8.04

Radiated emission

Fully-Anechoic Room

FCC FCC Part 27.53(h) AWS emission limits / RSS-139, Issue 3
vertical / horizontal

EMC32 V9.26.0

UE allocated channel 23017/ BW:1.4MHz/ 1RB low/ Position16QAM
Humidity: 48%rH; Temperature: 20°C

HEI

Please see Diagram 1.01

Full Spectum

30
20+
v
T £499.300000 MHz
10+ 15,828 dBm
|:|__
c 0T FCC Part22 1SED BSST37
% 1
= 20+
()
> 1
)
-
_3|:|__
_40__
50 "
1 L
*
_ED__
30M 5060 80100 200 300 400500 8001G 2G 3G 4GHGE 849G
Frequency in Hz
Final_Result
Frequency MaxPea | Limit Margi | Meas | Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) k (dBm) n . h t h n (dB)
(dBm) (dB) Time (kHz) (cm) (deg) (deg)
3496.333333 -54.05 | -13.00 | 41.05 | 100.0 100.000 | 154.0 | V 177.0 90.0 | -93.5
4201.000000 -56.51 | -13.00 | 43.51 | 100.0 100.000 | 154.0 | H 274.0 0.0 | -934
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1.8. Radiated emissions — band-edge (LTE Band 2)
1.8.1. Low band-edge

-107T

-157

-207 1,850000000 GHz
T -25,813dBm

-30T

-357

Level indBm

-407t
asl
sol
55t
-60t

-65T

1849 1849,2 1849,4 1849,6 1849,8 1850

Frequencyin MHz

Diagram: 9.01_Ch18607_BW1.4 1RB_Low_QPSK

-107T

-15T7

20T

14 1,849997996 GHz
14 -27,086 dBm

25 A

1 v

-30T1

-35T

Level indBm

-407
as]
501
557
-607

-65T

1849 1849,2 1849,4 1849,6 1849,8 1850

Freaquencyvin MHz

Diagram: 9.02_Ch18607_BW1.4 1RB_Low_16QAM
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-10T1

15T
-20T
1 1,849997996 GHz

o5t -27,801 dBm
v

-30T1

-3571

Level in dBm

-407
45T
s0]
5]
-60T

-657

1849 1849,2 1849,4 1849,6 1849,8 1850

Frequencyin MHz

Diagram: 9.03_Ch18607_BW1.4_1RB_High_QPSK

-107

-1571
-20T1

257 1,849979960 GHz

-31,447 dBm
-307 v

-357

Level in dBm

-407
-457
507
557
60

-65T1

1849 1849,2 1849,4 1849,6 1849,8 1850

Frequencyin MHz

Diagram: 9.04_Ch18607_BW1.4_1RB_High_16QAM
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1.8.2. High band-edge

-1071

151
207 1 910008016 GHz
257 26,589 dBm

-307

-3571

Level in dBm

-40T
-457
0]
ss]
0]

-65T1

1910 1910,2 1910,4 1910,6 1910,8 1911

Frequencyin MHz

Diagram: 9.05_Ch19193 BW1.4 1RB_Low_QPSK

-10T

-157
-207
11,910008016 GHz
251 -27,285dBm

i 4
-307

-35T1

Level in dBm

-407
4571
5ol
55T
-60T

-65T1

1910 1910,2 1910,4 1910,6 1910,8 1911

Frequencyin MHz

Diagram: 9.06_Ch19193_BW1.4_1RB_Low_16QAM
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-107T

-157
-20T
1,910002004 GHz
25T -27,529 dBm

-30T

-35T1

Level in dBm

-407
-a5t
-507
5]
-607

-65T

1910 1910,2 1910,4 1910,6 1910,8 1911

Frequencyin MHz

Diagram: 9.07_Ch19193 BW1.4 1RB_High_QPSK

-10t

157
207
1,910002004 GHz
25+ -27,529 dBm

-307

-357

Level in dBm

-407
-457
sol
ssl
-60T

-65T

1910 1910,2 1910,4 1910,6 1910,8 1911

Frequencyin MHz

Diagram: 9.08_Ch19193 BW1.4 1RB_High_16QAM
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1.9. Radiated emissions — band-edge (LTE Band 4)
1.9.1. Low Band-Edge

FCC PART 27

15t

-2071

257 >

-30T1

-357

Level in dBm

-407T

-457

-507T

-5571

1709 1709,2 1709,4 1709,6 1709,8 1710

Freaquencyin MHz

Diagram: 9.09_Ch19957_BW1.4 1RB_Low_QPSK

FCC. PART 27

15t

-20T1

257 >

-30T1

-357

Level in dBm

-407

-457

-50T

-5571

1709 1709,2 1709,4 1709,6 1709,8 1710

Frequencyin MHz

Diagram: 9.10_Ch19957 BW1.4_1RB_Low_16QAM
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1,709997996 GHz
-10T -16,335dBm

-15T

-20T

-25T

-30T

Level in dBm

-35T

-50T

-5571

1709 1709,2 1709.,4 1709.,6 1709.,8 1710

Frequencyin MHz

Diagram: 9.11_Ch19957_BW1.4_1RB_High_QPSK

-101

201 Y

-301

1,709985972 GHz
-19,873 dBm

Level in dBm

-401

-501

1709 1709,2 1709,4 1709,6 1709,8 1710

Frequencyin MHz

Diagram: 9.12_Ch19957_BW1.4 _1RB_High_16QAM
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1.9.2. High Band-Edge

FCC..PART..27

S

-15

-20

-251

-30T1

-35T

Level in dBm

-407T

-457

5071

-557

1755 1755,2 1755,4 1755,6 1755,8 1756

Frequencyin MHz

Diagram: 9.13_Ch20393_BW1.4_1RB_Low_QPSK

FCC. . PART .27

-15T

1,755006000 GHz
-207 24,306 dBm

25?
-307

357

Level in dBm

-407

-45T

-507T

1755 1755,2 1755.,4 1755,6 1755,8 1756

Frequencyin MHz

Diagram: 9.14 Ch20393_BW1.4 1RB_Low_16QAM
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FCC..PART..27

S

-15

-20

-251

-30T

-357

Level in dBm

a0t

-457

-50T

-557

1755 1755,2 1755,4 1755,6 1755,8 1756

Freaquencyin MHz

Diagram: 9.15_Ch20393_BW1.4 1RB_High_QPSK

FCC PART. 27

-1571

-20T

-257

-30T

-3571

Level in dBm

-407

-457

-507T

-557

1755 1755,2 1755,4 1755,6 1755,8 1756

Freaquencyin MHz

Diagram: 9.16_Ch20393_BW1.4 1RB_High_16QAM
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1.10. Radiated emissions — band-edge (LTE Band 5)
1.10.1. Low Band-Edge

o1
-107 FCC IC UMTS
-207 823,931864 MHz

€ -26,875 dBm
m \4
©
£ 307
g
Q
|
-40T
507
823 823,1 823,2 823,33 823,4 8235 823,6 823,7 823,38 8239 824
Frequencyin MHz
Diagram: 9.17_Ch20407_BW1.4 1RB_Low_QPSK
o1
-107 FCC IC UMTS
824,000000 MHz
20t 23,516 dBm
£ )4
[a0]
©
£ 3071
g
Q
|
-4071
507
823 823,1 823,2 823,3 823,4 8235 823,6 823,7 823,38 8239 824

Frequencyin MHz

Diagram: 9.18 Ch20407_BW1.4 1RB_Low_16QAM
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823,995992 MHz
-26,245 dBm

Level in dBm
b
o

823 823,1 823,2 823,3 823,4 823,5 823,6 823,7 823,8 823,9 824

Freauencyin MHz

Diagram: 9.19_Ch20407_BW1.4_1RB_High_QPSK

-10T

-15T

20+ 823,993988 MHz
-25,729 dBm

Level indBm
b
o

823 823,1 823,2 823,3 823,44 823,5 823,6 823,7 823,8 823,9 824

Freaquencyin MHz

Diagram: 9.20_Ch20407_BW1.4_1RB_High_16QAM
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1.10.2. High Band-Edge

849,002004 MHz

-19,919dBm
FCC 1C UMTS

Level in dBm
o
o

-507T

-557T

849 849,1 849,2 849,3 849.,4 849.,5 849,6 849,7 849.,8 849,9 850

Frequency in MHz

Diagram: 9.21_Ch20643_BW1.4_1RB_Low_QPSK

849,006012 MHz
-20,117 dBm FECC IC UMTS

Level in dBm
o
o]

849 849,1 849,2 849,3 849,4 849,5 849,6 849,7 849.,8 849,9 850

Frequency in MHz

Diagram: 9.22_Ch20643_BW1.4_1RB_Low_16QAM
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CETECOM

FCC_IC_UMTS

-15+ 849,000000 MHz
T -23,053dBm

Level in dBm
&
o

' ' ' ' ' ' ' ' ' ' ' '

' ' ' ' ' ' y

849 849,1 849,2 849,3 849,4 849,5 849,6

Frequencyin MHz

Diagram: 9.23_Ch20643_BW1.4_1RB_High_QPSK

849,7 849,8 849,9 850

FCC IC_UMTS

Level in dBm
&
o

849 849,1 849,2 849,3 849,4 849,5 849,6

Frequencyin MHz

Diagram: 9.24 Ch20643_BW1.4 1RB_High_16QAM
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1.11. Radiated emissions — band-edge (LTE Band 12)
1.11.1. Low Band-Edge

-107 FCCIC UMTS

207

-307

407
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Diagram: 9.25_Ch-23017_BW1,4_1RB_Low_QPSK
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Diagram: 9.26_Ch-23017_BW1,4_1RB_Low_16QAM
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Diagram: 9.27_Ch-23017_BW1,4_1RB_High_QPSK
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1.11.2. High Band-Edge
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Diagram: 9.29_Ch-23173_BW1,4_1RB_Low_QPSK

FCC ISED -13dBm

-207T 716,008016 MHz
-26,319dBm

Level in dBm
@
o]

716 716,1 716,2 716,3 716,4 716,5 716.,6 716,7 716.,8 716,9 717

Frequency in MHz

Diagram: 9.30_Ch-23173_BW1,4_1RB_Low_16QAM
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FCC IC UMTS
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Diagram: 9.31_Ch-23173_BW1,4_1RB_High_QPSK
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