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Class 7 is Transmitter parameter definitions and limits.
Class 8 is Methods of measurement for transmitter parameter.

EN300
394-1 8. Methods.of measurement R
V3.3.1 for transmitter parameters
(2015-04)
72';1'1 Transmitter output power
8.1.1 Transmitter output power for phase modulation
8.1.1.1 |MS Transmitter output power for phase modulation v (MX269017A)
8.1.1.2 |BS Transmitter output power for phase modulation v (MX269017A)
78122 Unwanted output power in non active transmit state v(Signal Analyzer)
78133 Adjacent channel power due to modulation v(Spectrum Analyzer)
72'31"'14 Adjacent channel power due to switching transients v (Spectrum Analyzer)
72';1_55 Unwanted emissions far from the carrier v (Spectrum Analyzer)
78188 Transmitter intermodulation attenuation

8.8.1 |MS Transmitter intermodulation attenuation

v (Spectrum Analyzer,
Signal Generator)

8.8.2 |BS Transmitter intermodulation attenuation

v (Spectrum Analyzer,
Signal Generator)

8.8.3 |Intra BS transmitter intermodulation attenuation

v (Spectrum Analyzer)

Vector Modulation Analysis [MX269017A] supports only TETRA Release 1 (n/4 DQPSK).
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Class 7 is Transmitter parameter definitions and limits.
Class 10 is Methods of measurement for transmitter parameter.

EN300
304-1 10. Methods of m'easurement MS2830A
V3.3.1 for transmitter/receiver parameters
(2015-04)
7.3.1 .
10.1 Modulation accuracy
10.1.1 |MS modulation accuracy for phase modulation v(MX269017A)
10.1.2 |BS modulation accuracy for phase modulation v (MX269017A)
10.1.3 |Vector error magnitude at symbol time for phase modulation v(MX269017A)
7.3.2 .
10.2 Carrier frequency accuracy
10.2.1 |MS carrier frequency accuracy for phase modulation v (MX269017A)
10.2.2 |BS carrier frequency accuracy for phase modulation v (MX269017A)

Vector Modulation Analysis [MX269017A] supports only TETRA Release 1 (n/4 DQPSK).
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8.1 Transmitter output power
8.1.1.1 MS transmitter output power for phase modulation
8.1.1.2 BS transmitter output power for phase modulation

Output power for phase modulation

Limits:

within +2.0 dB of the nominal value (normal test condition).

within +3.0 dB and -4.0 dB of the nominal value (extreme test conditions).

within £2.5 dB of the MS power control levels. (The difference in level between adjacent power control levels shall be 5.0 dB + 2.5 dB.)

Vector Modulation Analysis [MX269017A]

under test RFSignaI “’. - R = =

Filtered Power -10.94 dBm
80.49 uw
. Preset Dialog Parameter... | o Standard Def
Predefined [TV Tatc =R R
ARIE_TE1 » —Parameter File —
Frame FOM  aeis ros o0l rETRA UL NOR
ARIE_T93 3 -
ARIE_T102 3
! IEEES0Z.15 3 —Waveform Informat
APCO_P25 3
F\PCO_P25_P|'IEISBZ * Modulatl an T\y.-pe
DM, 3 _
TR v symbol Rate
— i S
TETRA_DL_MNORMAL_COMT K
= - TETRA_DL_MORMAL_DISCONT et at symbol 189
Frarme | TETRA_UL_MORMAL '
| |
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8.1 Transmitter output power

8.1.1.1 MS transmitter output power for phase modulation
8.1.1.2 BS transmitter output power for phase modulation

RF Output power time mask (1/2)

Lﬂ?iﬂ == '?0 dBC or Lﬁ-ﬁn - '36 dBIl]

Limits:
Tx level
(dBc)
AN .
b — 7 W ———————————————————————————————
* 6 ;/ | / / |
+3 L 4 I / p/A— 7 e . . .
0 2 ! i . Table 6.8: Transmit level versus time mask symbol durations (refer figure 6.3)
- i i 7z
g i § Burst Type ty 7] t3
7 : : 7 Control uplink 16 103 15
é : 4 Linearization uplink 119 0 15
2 ! ! 2 Linearization downlink 107 0 0
g i 2 Mormal uplink 16 231 (see note) 15
. ! ! 7 Discontinuous downlink 7 246 (see note) 7
L U UV T Continuous downlink Unspecified Unspeciied Unspecﬁed
min ! / / i NMOTE:  Inthe case of single slot transmission.
7
| \|/ ; \|/ \| time
Fo T T,

Symbol time of SNO symbol time of SNmax

Figure 6.3: Transmit level versus time mask
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8.1 Transmitter output power
8.1.1.1 MS transmitter output power for phase modulation
8.1.1.2 BS transmitter output power for phase modulation

RF Output power time mask (2/2)

Vector Modulation Analysis [MX269017A]

ﬁ
under test RF Signal

VAR SPEEITS Vector Modulation Analysis
Carrier Freq. 450 000 000 Hz Input Level -10.00 dBm
ATT 4 dB

[RCED Measuring
Slot Power

BW : 72.00kHz | Gaussian

Mask Setup

Power vs Time - Rise and Fall
[dE]

72.00kHz
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8.2 Unwanted output power in non active transmit state

Limits: -40 dBc (BS), -70 dBc (MS)

The unwanted output power in non-active
transmit state is the average power emitted
by a BS operating in discontinuous mode or
MS transmitter, as measured through the
TETRA filter.

é
under test RF Signal

¥

Signal
Analyzer

nomond

PARIMESTIN Signal Analyzer
Power vs Time
MKR 1 14.610ms 94.01 dBm Analysis Start Time
MKR 2 56.670ms 87.79 dBm Analysis Time Length 100.000 ms Type
A241) 42.060ms 6.22 dB Root Nyauist
Filter BW 18 kHz

[dBm] Detection : Average Trace Point: 10001
00 Roll-off Factor
-10.0 0.35
200
300
400 Band Width

0.0 18.00kHz
£0.0

70.0

800
0.0 |
h

-100.0 N S U E——

Sttt
-110.0
1200 pr

Start 0s

100.000 00 ms
Burst Average Power

Start Time
Stop Time

Common

Frequency and Time eve|] —— —————— Trigger
’V Center Freq. . b Ref. Level 0.00 dBm Trigger

Freq. Span 2 ’V Delay

Burst Average Power -100.66 dBm

Unwanted output power in non active transmit state
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8.3 Adjacent channel power due to modulation

RF Signal

Transmitter # SpeCtru m
under test Analyzer

The power measurements described here shall be timed to occur only
during the useful part of the TETRA signal.

SNO SNmax
guard
d the useful part period
|t - -
. the active part o
- 1 time slot -

NOTE 1: For certain burst types d and the guard period may be of length zero.
NOTE 2: The active part of the burst is the period during which modulation symbols are present; it is longer than the
useful part by an amount equal to the sum of the time necessary for symbol rise and decay.
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8.3 Adjacent channel power due to modulation

Limits: below tables.

Table 7.1: Maximum adjacent channel power levels for MS power classes 4 and 4L

Frequency offset

Maximum level
(normal test conditions)

Maximum level
(extreme test conditions)

Table 7.2: Maximum adjacent channel power levels for other power classes

Frequency offset

Maximum level
(normal test conditions)

Maximum level
(extreme test conditions)

25 kHz -60 dBc -50 dBc
50 kHz -70dBc -60 dBc
75 kHz -70 dBe -60 dBc

Table 7.3: Maximum adjacent channel power levels for frequencies above 700 MHz

Frequency offset

Maximum level
(normal test conditions)

Maximum level
(extreme test conditions)

and 1L.

o st
) w\wmemAMWWMW«»«M I

L3 L2

Center 400.000 00MHz

JW'I W’Iﬁw"w{-v.

Uz u3

""‘"(W‘Ww"w’wm‘*‘ﬂmw-'w

Span 200.000kHz

86.26 )

Offset Setup

25 kHz -55 dBc -45 dBo o B
50 kHz -70 dBc -60 dBc Reference Level -10.00dBm Positive 10001 points
75 kHz -70 dBc -60 dBc L2000

25 kHz _55 dBe¢ _45 dBe Adjacent Channel Power ( Both Sides of Carriers ) - Offset Ch Power
50 kHz -65 dBc -55 dBc Carrier-1 -11.57 dBm/18.00kHz Filter Type
75 kHz -65 dBc (note 1) -55 dBc (note 2) Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm

Root Nyquist

10f2

NOTE 1: A level of -70 dBc shall apply for BS Power Classes 1, 2 and 3 and for MS Power Classes 1 0.025000 0.018000 478 ( 8636) W 7469 (
and 1L. 0.050 000 0.018 000 8274 ( 0431) U2 8298 ( 9455 ) | R
oll-o actor
NOTE 2: A level of -60 dBc shall apply for BS Power Classes 1, 2 and 3 and for MS Power Classes 1 0.075 000 0.018 000 8444 ( 9601) U3 85.02 ( 9659 )

0.35

[> It)

Option MS2830A-066 greatly improves phase noise,

especially at carrier offsets of 1 kHz to 100 kHz.

MS2830A-066
Measured data

-74 dBc
-82 dBc
-84 dBc

Freq.
Offset

25 kHz
50 kHz
75 kHz
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8.4 Adjacent channel power due to switching transients

Limits:
At a frequency offset of 25 kHz, shall not exceed -45 dBc for MS Power Classes 4 and 4L and -50 dBc for
other Power Classes.

Spectrum Analyzer

: Spectrum
Transmltter é
RF Signal Analyzer
Triggering to synchronize to the

burst.

(External Trigger, Video Trigger . . .) Gate Sweep Function [pre-installed]

VRN Spectrum Analyzer

@ RBW 300Hz
vBW 300Hz

Reference Level ~ 0.00dBm

The peak power over the ramp-up and ramp-down
periods of a burst, as measured through the TETRA filter.

Appropriate triggering shall be used to capture the

. ) et \L ~
a dJ ace nt c h anne | . "'M“n‘W.‘v‘f\ﬂf“\{‘vﬂ""'w‘”V)’“"‘L/fﬂ '\V/ 4 NLrw\'\,,-/M"\"\r"'vwn/\-l\,w,xw

Center 400.000 00MHz Span 100.000kHz
Adjacent Channel Power ( Both Sides of Carriers ) - Offset Ch Power

1200

Carrier-1 -15.68 dBm /24.30kHz
Offset Freq (MHz) BW (MHz) dBc | dBm dBc | dBm
0.025 000 0.024 300 L1 55.60 ( 71.28) WU 5358 ( 69.26 )

@ RBW 300kHz VBW 300kHz  Positive 10001 points

ﬂ"'m‘m"r""ﬂrwrw‘(mmm»rﬂm’rr‘"mﬂTv*-\*wv‘fmv‘vv‘rrwﬁ‘:(‘ [
H

e ) Time Span 20ms Freq. 400.000 000MHz @ (v:?:;?FL::eIO)
Ramp-up Ramp-down FrEm—T
period period Ramp-down period Measurement Example
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8.5 Unwanted emissions far from the carrier

'
Anabyzer | |
under test RF Signal Analyzer X

The filter may be used to
eliminate carrier signal.

The below measurement bandwidth is
used to measure discrete spurious.

Table 8.4: Measurement bandwidths

Measurement frequency Resolution bandwidth Video bandwidth (note 1)
9 kHz to 150 kHz 1 kHz 3 kHz
150 kHz to 30 MHz 10 kHz 30 kHz
30 MHz to 1 GHz (note 2) 100 kHz 300 kHz
1 GHz to 4 GHz 1 MHz 3 MHz
4 GHz to 12,75 GHz (note 3) 1 MHz 3 MHz
NOTE 1: When using a conventional swept frequency spectrum analyser.
NOTE 2:  Excluding frequencies within fy, of the carrier.
NOTE 3: Only for equipment capable of operating at frequencies greater than 470 MHz.

noR oDl

@ RBW  100kHz
® vBW 3kHz SWT

Displayed
Segment Mode
Auto  Manual

Reference Level 40.00dBm[40.00dB] Segment 6 Positive 10001 points

Displayed  °
Segment
6

Previous

Displayed
Segment

Next
Displayed

Segment

Page of Summary

Aute  Manual
Start 165.05MHz Stop 1.000 00GHz
Spurious Segment Result - Spurious List by worst method

Previous Page
No. Segment Frequency Peak Margin Limit

Result
1.734 229 000 00 GHz -42.67 dBm 16,67 dB -26.00 dBm
2.441 410000 00 GHz -41.36 dBm 16.36 dB -26.00 dBm Next Page
3.994 597 000 00 GHz -35.79 dBm 979dB -26.00 dBm

4.902 887 000 00 GHz -39.53 dBm 1363 dB -26.00 dBm 5
Page 21 4 Storage Mode

Off
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8.5 Unwanted emissions far from the carrier

Discrete Spurious

Limits: -36 dBm/100 kHz (Frequency Range : 9 kHz to 1 GHz)
-30 dBm/1 MHz (Frequency Range : 1 GHz to 4 GHz
or 1 GHz to 12.75 GHz (operating frequency is above 470 MHz))

Wideband noise

Limits: below tables.

Table 7.9: Wideband noise limits for frequencies above 700 MHz

Frequency offset Maximum wideband noise level
MS Nominal power level | MS Nominal power levels | MS and BS Nominal power
<PL4(1W) from1,8 W to levels from 15 W to 40 W

10 W and BS Nominal

power levels <10 W
100 kHz to 250 kHz -74 dBe -74 dBc -80 dBc
250 kHz to 500 kHz -80 dBc -80 dBc -85 dBc
500 kHz to fp, -80 dBe -85 dBe -90 dBc
> fop, -100 dBc -100 dBc -100 dBe

NOTE:

f,, denotes the frequency offset corresponding to the near edge of the received band or 10 MHz

whichever is greater. All levels are expressed in dBc relative to the actual transmitted power level, and
in any case no limit tighter than -55 dBm for offsets < f,;, or -70 dBm for offsets > f;, shall apply.

Table 7.8: Wideband noise limits for frequencies below 700 MHz

Frequency offset Maximum wideband noise level
MS Nominal power level | MS Nominal power level MS Nominal power level
<PL4(1W) =PL3(3W) =zPL2L (5,6 W)
or PL3L (1,8 W) BS (all classes)
100 kHz to 250 kHz -75dBc -78 dBc -80 dBc
250 kHz to 500 kHz -80 dBc -83 dBc -85 dBc
500 kHz to fy, -80 dBc -85 dBc -90 dBc
> fip -100 dBc -100 dBe -100 dBc

NOTE:

f,p denotes the frequency offset corresponding to the near edge of the received band or 5 MHz (10 MHz

for frequencies above 520 MHz) whichever is greater. All levels are expressed in dBc relative to the
actual transmitted power level, and in any case no limit tighter than -55 dBm for offsets < f; or -70 dBm
for offsets > f,;, shall apply.
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8.8 Transmitter intermodulation attenuation

8.8.1 MS Transmitter intermodulation attenuation
8.8.2 BS Transmitter intermodulation attenuation

MS Limits: at least 60 dB (measured in 30 kHz bandwidth).
BS Limits: at least 70 dB (measured in 30 kHz bandwidth).

Spectrum

Analyzer =
Transmitter ' —
under test A u

RF Slgnal
A spectrum analyzer

. with 30 kHz
AmpI|f|er Slgnal measurement
Generator bandwidth as a power
Interference Signal (CW)

detecting device in

50 dB (MS)/30 dB (BS) below the transmitter transmit level frequency domain.

( \ Frequency :
500 kHz above, 5 MHz above
500 kHz below, 5 MHz below
/‘\ ‘ A the frequency of the transmitter under test/
S // SN
_— > 77 >/
500 kHz above 5 MHz above
‘ A N ‘ Vyi /\
<« 7 T — -
500 kHz below 5 MHz below
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8.8 Transmitter intermodulation attenuation

8.8.3 Intra BS transmitter intermodulation attenuation

Limits: For all transmitters of a single TETRA BS, not exceed -60 dBc (measured in 30 kHz bandwidth).

Transmitter
under test

RF Signal

In a BS, intermodulation may be
caused by combining several
transmitters and carriers to feed a
single antenna.

Spectrum

Analyzer @
A spectrum analyzer
with 30 kHz
measurement

bandwidth as a power
detecting device in
frequency domain.
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10.1 Modulation accuracy

10.1.1 MS modulation accuracy for phase modulation
10.1.2 BS modulation accuracy for phase modulation

Limits: less than 10% (RMS), 30% (Peak)

RF Signal

Transmitter
under Test %
Vector Modulation Analysis [MX269017A]

EVM(rms) 0.36 %
EVM(peak)

1000 000 000 Hz Input Level -10.00 dBm
ATT

. Preset Dialog Parameter . INO Standard Del —
Predefined  » [ i Te b0 =B
L ARIB_TEl g ~Parameter File —
Frame Fom - anm ras o] TR UL NoRr
ARIE_T95 3 =He
GRIE_T102 ’
| IEEEB0Z.15 3 —Waveform Informat
APCO_P2S 3
APCO P25 Phase? b Modulation Type
DR, » EVM vs Symbol
dPHR , Swmbd Rate : M»:Z Symbol 180 EVM
— Rl Tl [ I 1 |
TETRA_DL_MORMAL_CONT
~— ° TETRA_DL_MORMAL DISCOMT
Frame | TETRA_UL_MORMAL
| | |
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10.1 Modulation accuracy

10.1.3 Vector error magnitude at symbol time for phase modulation

Limits: Residual carrier magnitude shall be less than 5 % (-26 dB) in any burst.

RF Signal

Transmitter
under Test %

Vector Modulation Analysis [MX269017A]

Origin Offset -48.55 dB
1000 000 000 Hz Input Level -10.00 dBm
; ATT
. Preset Dialog Parameter . [No Standard Def —
Predefined i+ U = Ta =kl il R i
ARIB_T61 » ~ Parameter File — s st
Fl’ame FOFTT ARIE_Ta6 b :ed | rms (1)3:3,
ARIB_TQB 3 TETRA_UL_NOR[ aseee:rarr s 0.13 dneg
£RIB_T10Z » e
| IEEEB0Z.15 3 —Waveform Informat
APCO_P2S b
APCO_P25_Phasez MOdulatlon Tl.jl.'pe
DMR » EVM vs Symbol
T R Symbd Rate : M»:Z Symbol 180 EVM
—— [ A [ I 1 |
TETRA_DL_MORMAL_CONT
= T TETRA_DL_MWORMAL DISCONT
Erame | TETRA_UL_MORMAL
| T |
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10.2 Carrier frequency accuracy

10.2.1 MS carrier frequency accuracy for phase modulation
10.2.2 BS carrier frequency accuracy for phase modulation

MS Limits: within £100 Hz.
BS Limits: £0.2ppm (up to 520 MHz), +0.1ppm (above 520 MHz)

under test RF Signal A

Vector Modulation Analysis [MX269017A]

Frequency Error 0.02 Hz
0.000017 ppm
> ) B JH[a

Carrigr Freq. 1 000 000 000 Hz Input Level -10.00 dBm
ATT 4 dB

. Preset Dialog Parameter . INO Standard Diet — —
Predefined » ARIB_RCR3IS-T7S  »
ARIB_T61 > ~Parameter File — Tponer 07
Fl’ame FOFTT ARIE TRG b :ed | Filtered Power 004aBm | A
= 80.49 uw\,
ARIE_T95 3 TETRA_UL_NOR[ Frequency Error . q
ARIB_T oz ' E(peak) . 0 “D at symbol 206
r IEEEB0Z. 15 3 _Wa‘\"'efO I'm |nf0 ITT'I at Phase Error(rms) - e
Phase Error(peak) X . at symbol 206
n‘:\PCO_P25 2 Mag. Error(rms)
o Mag. Error(peak) .50 % at symbol 83
APCO_PE5_Phasez Modulation T'.:I,rpe Origin Offset
DMR. 4 . Droop Factor 0.0000 dBiSymbol
dPMR b Slyllmbl::ll Rate - %Eg Imbal: 0‘0; ::DB y
—— R TIR [ Quadrature Error 0:06 deg.

MER(peak) 4134 dB at symbol 189
Symbol Rate Error

Specific Word{Hex)

TimingOffset 49676.60 us

TETRA 4 TETRA_DL_MORMAL_CONT

TETRA_DL_MORMAL DISCOMT
Frame | TETRA_UL_MORMAL

‘ MER(rms) 4851 dB

Reflnt Pre-Amp Off
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