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1.l ntroducti on

The SX1272/3 is equipped with both conventional FSK and spread spectrum LoRa modems. This guide illustrates
the regulatory tests required by the ETSI Standard EN 300 220 V2.4.1 (2012-05) [1] in the bands and sub bands
specified in the ERC Recommendation 70-03 (9th October 2012) [2].
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The guide is limited to transmitter testing only as the most stringent requirement to be passed by the radio. The
SX1272/3 is typically compliant with all wideband receiver tests. For full details of the LoRa modem and its operation
please see the SX1272/3 datasheet [3] and design guide [4].

2.Applicable Bands: Overview

The ERC REC 70-03 defines the bands in which license free ISM band short range devices are permitted to
operate. LoRa is a wideband spread spectrum modulation technique hence the regulatory bands which support
wideband modulation schemes, and so apply to LoRa modulation, are summarized along with the applicable
regulatory limitations in the table below.

Table 1. Bands and sub -bands for 868 MHz band ope ration that support wideband modulation

Fe- Fe+
865 MHz 868 MHz +6.2 dBm /100 kHz 1 % or LBT AFA 3 MHz
865 MHz 870 MHz -0.8 dBm / 100 kHz 0.1% or LBT AFA 5 MHz
868 MHz 868.6 14 dBm 1 % or LBT AFA 600 kHz
868.7 MHz 869.2 MHz 14 dBm 0.1% or LBT AFA 500 kHz
869.4 MHz 869.65 MHz 27 dBm 10 % or LBT AFA 250 kHz
869.7 MHz 870 MHz 7 dBm No requirement 300 kHz
869.7 MHz 870 MHz 14 dBm 1 % or LBT AFA 300 kHz

The transmitter performance in all of the sub-bands listed above was tested with the following caveats and
exceptions:

1 Note 4 audio and video applications from 863 to 865 MHz not tested.
1 -0.8dBm /inaccessible with the SX1272EVK, so the 865 to 870 MHz (Note 7) band was not tested.
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3 Band Edge Limit Testing

With the radio programmed to the relevant output power limit as specified in Table 1 the compliance with each of the
band edges and the number of channels possible within each sub band is shown in the following sequence of
graphs. Note that the band edges were measured in accordance with the spectral band edge masks of Section 7.7
of the EN 300 220 [1]. For convenience the resulting time on air permissible is also tabulated in each case.
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3.1 Sub-Band G (Note 7)
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Figure 1. Band G (Note 7) 6 dBm RF Output Power 500 kHz Bandwidth

Duty cycle LBT + AFA
36 secs/ hr 100 secs / hr / 200 kHz
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Figure 2. Band G (Note 7) 6 dBm RF Output Power 250 kHz Bandwidth
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Figure 3. Band G (Note 7) 6 dBm RF Output Power 125 kHz Bandwidth
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Duty cycle LBT + AFA
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Figure 4. Sub-Band G1 13 dBm RF Output Power 125 kHz Bandwidth
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Some applications may find it useful to avail of a full 500 kHz bandwidth signal in the G1 band. To this end the
limiting first band edge was tested. The resulting plot is shown below. To minimise the transmitter spectrum we use
additional narrower transmit spectral filtering. Here we see that the Tx output power possible is approximately
14 dBm, dependent upon the stability of the transmitter reference oscillator.

To activate the transmitter filter for application in this band, register 0x3D must be written with the contents OxE1.

Ref Level 10.00 dBm @ RBW 1 kHz
Att 20dB SWT 5.02 ms VBW 1 kHz Mode Auto FFT
1 Frequency Sweep

0 dem

L

dBm H1 -30,000 dBm

~40 dBm /
S0 dBm / /
-60 dBm J/ / \l\\ﬂ\\!

U
| i gt e MMW MWAM

-70 dem WW/MM AT T
-B0 dBm
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Wl
CF 868.3 MHz 1001 pts 400.0 kHz/ Span 4.0 MHz

Figure 6. Sub-Band G1 14 dBm RF Output Power 500 kHz Bandwidth
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Figure 7. Sub-Band G2 13 dBm RF Output Power 250 kHz Bandwidth
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Figure 9. Sub-Band G3 20 dBm RF Output Power 125 kHz Bandwidth
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3.5 Sub-Band G4

=
p,SEMTECH Sx1272/3

20 T T

-20 | . =

-40 - ‘ | -

" | \
= - ai N | / ¥ it \ -
60 A & \ Wik My

-80 | 1 1 | |
8.67e+008 8.68e+008 8.69e+008 8.7e+008 8.71e+008 8.72e+008 8.73e+0(

Frequency, [Hz]

Figure 10. Sub-Band G4 13 dBm RF Output Power 125 kHz Bandwidth
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4 TranskPewear Test s

4.1 Modulation Bandwidth

Prior to measurement of the transient power performance of the radio it is necessary to determine the modulation

bandwidth. The following three plots show the measured modulation bandwidth in the three LoRa bandwidth
settings.

MultiView | Spectrum

Ref Level 20.00 dBm ® RBW 1 kHz ;
Att 30dE SWT 4.19 ms @ VBW 3kHz Mode Auto FFT U S TRG 2
199.8 kH ,
D2[1] 0.35 dB
199.80 kHz
Mi1[1] -29.65 dBm
10 dBm

il
Hl
[ A

50 dBm A 2

e e R

-60 dBm

-70 dBm

CF 868.0 MHz 1001 pts 200.0 kHE/ Spa-n 2.0 MH&

Figure 12. 125 kHz Modulation Bandwidth
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MultiView | Spectrum
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Figure 13. 250 kHz Modulation Bandwidth

=
MultiView | Spectrum

Ref Level 20.00 dBm ® RBW 1 kHz DGita Marker 5
Att 30dB  SWT 4.19 ms ® VBW 3 kHz Mode Auto FFT ———

1 Frequency Sweep 791.2 kH X ,

D2[1] -1.90 dB

791.20 kHz|

M1[1] -30.41 dBm

867.56040 MHZz|

10 dBm:

. A ¥,
& |

b, AMM WMM%

-60 dBm o

MWMW\F

-70 dem

CF 868.0 MHE 1001 pts 200.0 kHy Spa_n 2.0 MH&

Figure 14. 500 kHz Modulation Bandwidth
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4.2 125 kHz Transient Power

With the measurement bandwidth determined the 100 kHz offset transient power analysis can be performed. Here
only the upper side power was measured. Due to the 120 kHz RBW stipulated in the measurement, the transient
power failsthe-36 dBm O6st ep 1thatstem2 muéthe peroranadi n g

Figure 15. 125 kHz BW, Step 1 Measurement

Two ensuing measurements are made: The first is the reference power measurement, again performed at the same
100 kHz offset as the first measurement. All following measurements at 120 kHz intervals must be lower that this
level out to 2 MHz offset or until the -36 dBm limit is reached. The final measurement in the sequence shows that at
the first 120 kHz offset the power level is below the regulatory limit. No further testing was hence required.
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