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8 OUT OF BAND EMISSION AT ANTENNA TERMINALS

8.1 Standard Applicable

FCC §22.917(a), §24.238(a), §27.53(h)

RSS-130 §4.7, RSS-132 §5.5, RSS-139 §6.5, RSS-139 §6.6
Out of band emissions.The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

FCC §27.53(c) for B13
For operations in the 746—-758 MHz band and the 776—788 MHz band, the power of any emission out-
side the licensee’s frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:
(2) On any frequency outside the 776— 788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB (-13dBm)
(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than
65 + 10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations;

FCC §27.53 (f) for B13
For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth. For the
purpose of equipment authorization, a transmitter shall be tested with an antenna that is representative
of the type that will be used with the equipment in normal operation.

FCC §27.53(c) (5) & FCC §27.53(g) for B12, 13
Compliance for operations in the 600 MHz, 698-746 MHz, 746-758 MHz and the 776-788 MHz band
with this provision is based on the use of measurement instrumentation employing a resolution band-
width of 100 kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent
to a licensee’s frequency block, a resolution bandwidth of at least 30 kHz may be employed.

ISED RSS-130 §4.7.1 for B12, 13
Compliance for operations in the 617-652 MHz, 663-698 MHz, 698-756 MHz and the 777-787 MHz
band, the unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency
edge and the high frequency edge of each frequency block range(s), shall be attenuated below the
transmitter power, P (dBW), by at least 43 + 10 log10 p (watts), dB. However, in the 100 kHz band
immediately outside of the equipment's frequency block range, a resolution bandwidth of 30 kHz may
be employed.

ISED RSS-130 §4.7.2 for B13
In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands
746-756 MHz and 777-787 MHz shall also comply with the following restrictions:
the power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775
MHz and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least:

76 + 10 log10 p (watts), dB, for base and fixed equipment and
65 + 10 log10 p (watts), dB, for mobile and portable equipment

the e.i.r.p. in the band 1559-1610 MHz shall not exceed —70 dBW/MHz for wideband signal and —-80
dBW for discrete emission with bandwidth less than 700 Hz.
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FCC §27.53(h)(3) for B4

Compliance with this provision is based on the use of measurement instrumentation employing a res-
olution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately outside
and adjacent to the licensee’s frequency block, a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be employed. The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center fre-
quency and one above the carrier center frequency, outside of which all emissions are attenuated at
least 26 dB below the transmitter power.

RSS-139 §6.6 for B4
In the first 1.0 MHz bands immediately outside and adjacent to the equipment’s smallest operating
frequency block,Footnote 2 which can contain the equipment’s occupied bandwidth, the emission
power per any 1% of the emission bandwidth shall be attenuated below the transmitter output power P
(in dBW) by at least 43 + 10 log10 p (watts) dB.
After the first 1.0 MHz outside the equipment’s smallest operating frequency block, which can contain
the equipment’s occupied bandwidth, the emission power in any 1 MHz bandwidth shall be attenuated
below the transmitter output power P (in dBW) by at least 43 + 10 log10 p (watts) dB.

FCC §90.691 Emission mask requirements for EA-based systems for B26
(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as
follows:
(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116
Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation,
where f is the frequency removed from the center of the outer channel in the block in kilohertz and
where fis greater than 12.5 kHz.
(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency re-
moved from the center of the outer channel in the block in kilohertz and where f is greater than 37.5
kHz.
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8.2 Test SET-UP

Communication
EUT Splitter Tester

Attenuator

Spectrum analyzerd

8.3 Measurement Procedure

8.3.1 Conducted Emission

The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation The resolution bandwidth of the spectrum analyzer was set at 1MHz, sufficient
scans were taken to show the out of band Emissions if any up to 10th harmonic.

1. To connect Antenna Port of EUT to Spectrum.

2. Set RBW = 1MHz & VBW = 1MHz on Spectrum.

3. Allow trace to fully stabilize

4. Repeat above procedures until all default test channel measured were complete.

8.3.2 Band Edge
1. To connect Antenna Port of EUT to Spectrum.
2. The band edge of low and high channels for the highest RF powers was measured. Setting
RBW = 1% EBW.
3. Allow trace to fully stabilize

4. Repeat above procedures until all default test channel measured were complete.
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8.4 Measurement Equipment Used
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Conducted Emission (measured at antenna port) Test Site

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.

TYPE NUMBER | NUMBER CAL.
DC Power Supply Agilent E3640A MY53140006 | 05/31/2019 | 05/30/2020
Radio %"nrglr;‘::"ca“o” Anritsu MT8821C | 6261786084 | 01/09/2019 | 01/09/2020
Spectrum Analyzer KEYSIGHT N9010A MY51440113 | 07/15/2019 | 07/14/2020
Splitter Marvelous MVEB8586 RF265 11/20/2019 | 11/19/2020
DC Block PASTERNACK PE8210 RF256 11/20/2019 | 11/19/2020
Attenuator Marvelous WATE? 8FS RF268 11/20/2019 | 11/19/2020
Coaxial Cables Woken 001(1)gééF1A RF220 11/20/2019 | 11/19/2020
Coaxial Cables Woken 001(1)2'22:F1A RF229 11/20/2019 | 11/19/2020

Note: The measurement was taken place with the long duration of the time, and additional equip-
ment list as shown blow indicate those equipment of which has been subject to undertake the cali-
bration in intermediate period of time of the measurement.

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER | CAL.
Radio (fnrglr;grmca“o” Anritsu MT8821C | 6262044739 | 12/06/2019 | 12/05/2020

8.5 Measurement Result:
Refer to next pages.
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8.5.1 Bandedge
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8.5.2 Emissions outside the 746-758, 776-788 MHz
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8.5.3 Emissions Mask

NB loT Band26 Part90s 3.75kHz BPSK 1 0 CH26692

—WWW Spectnurn Emetion Mk Ea |
N 745 i #eb 8, 2520
enlnr Fre 819.000000 MHz Center Freq: 818000000 MHz R:dln 51d: Mone Frequency
o= Trig: Fres Run Avg: 100.00% of 10
PASS [FGainlow  SAmien: 308 Radio Device: BTS
Ref Offset 136 dB
10 dBidiviea-: Rel 30.0 dBm
Logl——————17 —
a0 Ccenter Freq
§19.000000 MHZ
o
100
- 00
200
-40.0
500 Sty
a0 b ﬂL i
[Center 819 MHz Span 16 MHz CF Step
1500000 MHz]
Total Power 1187dBm/  10MHz Spectrum Peak Ref 350 dBm A0 Man
Lowsr <= Paak > Upper
Start Freg StepFreq  Inleg BW  ¢Bm  ALIm{dE) Freg(Hz)  dBm  ALimidB)  Freq (Hz) FreqOffset
0.0Hz ITS0KHz  1000KHz 4584 (1994) 4TSk .T308 (4709) 1986k - OHz
ATS0KH:  3000MMz  1000kM: 3814  (2514)  BO00K 5153 (3853)  2084M
ISISMHz  4000MHz 3000 KMz s ) — |8
4000MHz  BOOOMHz  1.000 MHz (=) (=)
BOOOMHz  1250MHz 1,000 MHz ) )
1250MHz  1500MHz  1.000 MHz ) )
1250 MHz 1500 MHz 1,000 MHz ) ()
uss stans
NB_loT Band26_Part90s 3.75kHz_BPSK 1 0 CH26788
E—i Wmhm Spectrum Emnsion Mk E
enlnr Fragq 819.000000 MHz Center Freq: §19.000000 MHz Frequency
T o= Trig: Fres Run Avg: 100.00% of 10
PASS [FGainlow  SAmien: 308 Radio Device: BTS
Ref Offset 136 dB
10 dBidiviea-: Rel 30.0 dBm
Logl——————17 —
a0 Ccenter Freq
§19.000000 MHZ
o
100
- 00 I
200
f—
-40.0
500 Lo
600 . b b mL
[Center 819 MHz Span 16 MHz CF Step
1500000 MHz]
Tolal Power 1317dBm/  10MHz Spectrum Peak Ref 544 dim A0 Man
Lowsr <= Paak > Upper
Start Freg StepFreq  Inleg BW  ¢Bm  ALIm{dE) Freg(Hz)  dBm  ALimidB)  Freq (Hz) FreqOffset
0.0Hz ITE0KHz  1000kHz 7200  (46.90) 1481k 4860 (2260) 2436k - OHz
ATS0KH:  3000MMz  1000kM: 5200 (3009) 1680k 3793 (2493)  1672M
ISISMHz  4000MHz 3000 KMz s ) .
4000MHz  BOOOMHz  1.000 MHz (=) (=)
BOOOMHz  1250MHz 1,000 MHz ) )
1250MHz  1500MHz  1.000 MHz ) )
1250 MHz 1500 MHz 1,000 MHz ) ()
uss stans
NB loT Band26 Part90s 3.75kHz BPSK 1 47 CH26692
= Wmhm Spectrum Emnsion Mk
E AL o ==
antar Fre £819.000000 MHz WFM §18.000000 MHz Frequency
= Trig: Fres Run Avg: 100.00°% of 10
PASS IFGaintow  #Atisn: 30 d8 Radio Device: BTS
Ref Offset 136 dB
10 dBidiviea-: Rel 30.0 dBm
Logl——————17 —
a0 Ccenter Freq
§19.000000 MHZ
o
100
- 00
[Center 819 MHz Span 16 MHz CF Step
1500000 MHz]
Tolal Power 370dBm/ 10MHz Spectrum Peak Ref 406 dBm  jAale Man
Lowsr <« Paak > Upper
Start Freg StepFreq  Inleg BW  ¢Bm  ALIm{dE) Freg(Hz)  dBm  ALimidB)  Freq (Hz) FreqOffset
0.0Hz ITS0KHZ  1000kHz 5286 (2686) 5063k 7241 (4641) 1013k - OHz
ATS0KHr  B000MHz  1000kHz 9723 (2423) 6400k 5248 (9948)  TIGOK
ISISMHz  4000MHz 3000 KMz s ) .
4000MHz  BOOOMEHz  1.000 MHz = (=)
BOOOMHz  1250MHz 1,000 MHz ) =)
1250MHz  1500MHz  1.000 MHz ) )
1250 MHz 1500 MHz 1,000 MHz ) ()
uss stans

Report No.: E2/2019/A0028
Page 58 of 153

NB IoT Band26_Part90s 3.75kHz BPSK 1 47 CH26788

7 - — tolo kel
AL 5 110938 aMFeb 88, 2620 =
anter Fre 819 OEIIJIJIJO MHz Center Freq: §18.000000 MHz Radio 51d: Nane requency
o= Trig: Fres Run Avg: 100.00% of 10
PASS [FGainlow  SAmien: 308 Radio Device: BTS
Ref Offset 136 dB
10 dBidiviea-: Rel 30.0 dBm
T e B —
a0 Ccenter Freq
§19.000000 MHZ
o
100
- 00
200
-40.0 't
500 ' "
600 I
[Center 819 MHz Span 16 MHz, CF Step
1500000 MHz]
Total Power 1435dBm/  10MHz Spectrum Peak Ref 480dBm |Aul0 Man
Lowsr <= Paak > Upper
Start Freg StopFreq  Inleg W ¢Bm  ALm{E) Freq(Hz)  dBm  ALim(dB)  Freq(Hz) FreqOffset
0.0Hz ITS0KHZ  1000kHz 7285 (4695) 2494k 4581 (1981) 2625k - OHz
ATS0KH:  3000MMz  1000kMz 5180 (3680) 3200k 3000 (17000 4800k
ISISMHz  4000MHz  30.00KH: s Pt .
4000MHz  BOOOMEHz  1.000 MHz = (=)
BOOOMHz  1250MHz 1,000 MHz ) )
1250MHz  1500MHz  1.000 MHz ) )
1250 MHz 1500 MHz 1,000 MHz ) ()
uss stans

NB loT Band26 Part90s 15kHz BPSK 1 0 CH26692

oM fak 04, 2020

|— WW w Spectnum Emnision Muik.

enlnr Freq 819.000000 MHz c-mrmq B16.000000 MHz R:dln 51d: None Frequency
o= Trig: Fres Run Avg: 100.00% of 10
PASS [FGainlow  SAmien: 308 Radio Device: BTS
Ref Offset 136 dB
10 dBidiviea-: Rel 30.0 dBm
Logl——————17 —
a0 Ccenter Freq
i §19.000000 MHZ
. {
100
- 00
200
-40.0 I
500 i 4o
B a1
[Center 819 MHz Span 16 MHz, CF Step
1500000 MHz]
Tolal Power 2280dBm/ 10 MHz Spectrum Peak Ref 1141dBm jRale Man
Lowsr <= Paak > Upper
Start Freg StopFreq  Inleg W ¢Bm  ALm{E) Freq(Hz)  dBm  ALim(dB)  Freq(Hz) FreqOffset
0.0Hz IS0KHZ  1000KHZ 3234 (1234) 00 122 (5122) 2044k - OHz
ATS0KH:  3000MMz 1000k  MT0  (AB70) TS0k 5067 (ATET) 2320k
ISISMHz  4000MHz 3000 KMz fats ) .
4000MHz  BOOOMEHz  1.000 MHz = (=)
BOOOMHz  1250MHz 1,000 MHz ) )
1250MHz  1500MHz  1.000 MHz ) )
1250 MHz 1500 MHz 1,000 MHz ) ()
uss stans

NB loT Band26 Part90s 15kHz BPSK 1 0 CH26788

O7-38:75 M fak 04, 2020

_Wml-mu Spectnum Emnision Muik.
E AL

enter Freq 819.000000 MHz c-mrmq $19.000000 MHz Radio 51d: None Fraquency
== Trig: Fres Run Avg: 100.00% of 10
PASS [FGainlow  SAmien: 308 Radio Device: BTS
Ref Offset 136 dB
10 dBidivie—: Rel 30.0 dBm
Log[—— =
10 Center Freg
§19.000000 MHz,
o
100
- 00
200 4 '
a0 —
500 }
600 }
[Center 819 MHz Span 16 MHz CF Step
1500000 MHzZ
Total Power 2217dBm/  10MHz Spectrum Peak Ref 1270dBm  |Auld Man
Lowsr <« Paak > Upper
Stant Freg StopFreq  Inieg BW  dBm  alim{dB) Freq(Mz)  dBm  alimidB)  Freq(Hz) Freq Offset
0.0 Hz ITEOKHZ  1000KkHz 7201 (5201) 2400k 4064 (2064) 2625k - OHz
TS0k 3000MMz 1000k 5074 (ATT4) TR0k 1988 (686) 4320k
ISISMHz  4000MHz  30.00KH: ) ) "
4000MHz  B.OODMHZ  1.000 MHz (=) (=)
BOOOMHz  1250MMz  1.000 MHz (=] (=]
1250MHz  1500MHz 1,000 MHz [ (=]
1250MHz 15,00 MHZ  1.000 MHz [ [
uso —

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm.
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document
cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders
may be prosecuted to the fullest extent of the law.
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Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
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