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[Anritsu] P25-Phase 2 Tx Test Solution

Tx Evaluation Multi-functions supported with one unit!

MS2830A .
Unit, Module* Signal Analyzer Spectrum Analyzer
-
- = Frequency Counter
: C €

» | :EE e | Modulation Analyzer

js220s (MX269017A)

*Qutput in Test Mode FM Demodulator
(MX269018A)
MX269017A MX269018A
Vector Modulation Analysis Software

Analog Modulation Analysis Software

RF Frequency  155.049 99

-0.000 00 ak+

Peak-
RF Power (Pk-PK)VZ

RMS 2.265 68 kHz

AF Measure

Frequency 1500.00 Hz Disti

istortion -53.71 dB
2.266 kHz rms

02084 %

Lev

Vertical Scale Center 0 kHz
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Ref Ext Pre-Amp Off  Correction On

Pre-Amp OFf Correction On
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[Anritsu] P25-Phase 2 Tx Test Solution

Note: For detalls, refer to the TIA-102 standard.

Ulbs-l0 Transmitter test items Signal Analyzer Other

CCAB CCAA MS2830A
3.21 2.2.1 |RF Output Power \ or Power Meter
3.2.2 2.2.2 |Operating Frequency Accuracy \ 2
3.2.3 2.2.3 |Electrical Audio Performance Audio Noise Generator,
3.24 2.2.4  |Acoustic Audio Performance Distortion Meter etc.
3.2.5 2.2.5 |Modulation Emission Spectrum \
3.2.6 2.2.6 |Unwanted Emission: Radiated Spurious Radiation Test Site
3.2.7 2.2.7 |Unwanted Emission: Conducted Spurious Under investigation Signal Generator
3.2.8 2.2.8 |Unwanted Emission: Adjacent Channel Power Ratio \ ory !
3.2.9 2.2.9 |Intermodulation Attenuation (Base Station only) \ Signal Source etc.
3.2.10 2.2.10 |Average Radiated Power Output Radiation Test Site
3.2.11 2.2.11 |Conducted Spurious Emission into VSWR Network Analyzer etc.
3.2.12 2.2.12 |Frequency Deviation for H-CPM \ 2 ==
3.2.13 2.2.13 |Modulation Fidelity Ongoing development
3.2.14 2.2.14 |Symbol Rate Accuracy V2

H-CPM Transmitter Logical Channel
32.15 2215 Ipeak Adjacent Channe? Power Ratio (IB only) v

H-CPM Transmitter Logical Channel
3.2.16 22.16 ¢t Siot Power (IB only? 3 -

H-CPM Transmitter Logical Channel
3.2.17 2217 loower Envelope (IB on?y) Ve ___

: : SG for VCH & CCH

3.2.18 2.2.18 H.' CPM _Transmltter e Under investigation Signal Autocorrelation

Time Alignment (IB only) Processor

1. Requires MS2830A-006 Analysis Bandwidth 10 MHz for Frequency vs. Time function

2. Requires MX269018A Analog Measurement Software with AOO86A USB Audio
3. Requires MX269017A Vector Modulation Analysis Software with MS2830A-006
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Transmitter Performance Measurement Methods

RE Output Power Note: For details, refer to the TIA-102 standard.

Measures transmitter output power

Limits: (+20%: Specified by manufacturer)
Limits: (10 W for mobile or portable radios intended for public safety airborne application)

Limits: for FCC part 27.50-b (775-776/805-806 MHz) and part 90.541 (769-775/799-805 MHz)

Station Type Maximum output power
Mobile, and Control 30 Watts
Portable (handheld) 3 Watts

Inbound Symmetrical Time Slot Standard Transmitter Test Pattern

Transmitter Outbound Standard Transmitter Test Pattern Power Meter
under Test ﬁ
RF Signal or
igha )
J Signal Analyzer

v’ Measure the transmitter output power during the defined
duty cycle (see CCAA 1.5.2)

v The power is measured using a gated power measurement
over a 24 ms duration centered over the center of the
transmit on time slot intervals.
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Transmitter Performance Measurement Methods

RE Output Power Note: For detalls, refer to the TIA-102 standard.

Measures transmitter output power

Power vs. Time [Opt-006]
Burst Average Power Function

Burst Average Power Function [pre-installed]

@RBW 100kHz | ATT  20dB ||lA Spectrum Analer @ Power vs Time
Burst Average Powr MKR 1 2004 0ms X DAnalysis Start Time 0s
Burst MKR 2 28.002 0ms . @Analysis Time Length 60.000 0 ms Marker 1
Average Power AR1) 25.998 0ms
100 20y 21 Filter BW Not Filtered
[dBm] Detection : Average Trace Point: 10001

10.0
. 1.998ms 0 > 2 Marker 2 = 2.004 Oms

‘ 100 | 28.002 000 ms
Stop Time 200 ‘

300

400

500

Marker 2
500
00 28.002 Oms
800
500 p Active Marker
Start 0s . 1 2 182

Burst Average Power =

Start Time 20040 ms A

Stop Time 28.002 0 ms

Delay Os Time Span 60ms Freq. 155.050 000MHz gt Zoom Out
Burst Average Power {Frequency and Time

Reference Level 10.00dBm MS 10001 points

oo . - — T Start Time

Marker 2

28.002ms On Off

Start Time 1998000 ms Burst Average Power 047 dBm Center Freq.  155.050 000 MHz - 10.00 dBm Trigger

Stop Time 28.002000 ms Freq. Span Delay
Capture Length Attenuator 20 dB Level

Burst Average Power 0.17 dBm Burst Average Power 0.11 dBm
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Transmitter Performance Measurement Methods

Note: For detalls, refer to the TIA-102 standard.

Operating Frequency Accuracy

Measures frequency of transmitter
Calculate the ppm frequency error.

Low Deviation Test Pattern Frequency
Counter

\

.

co @ DR 000

S

RF Signal (@
Example: AFC Disable ~ 7
MX269018A
Limits: .y Frequency Departure [ppm] Analog Modulation Analysis Software
FreC’]Al\JSeSI’II%?/e[MHZ] Mobile and Bas-e RF Frequency 155.050 799 42 MHz
Portable Station 0.000799 42 MHz
Below 100 5.0 2.5 —
From 138to 174 2.5 15
From 406 to 512 2.0 0.5°3
From 769 to 806 0.41°/1.5° 0.1°3
From 806 to 869 15 0.15° -
From 896 to 941 1.5 0.1°3 -
1. When AFC locked to base station o
2. When AFC not locked to base station

3. Requires "External Reference Clock" or "High Stability Reference
Oscillator (Opt.002)"
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Transmitter Performance Measurement Methods

Modulation Emission Spectrum Note: For details, refer to the TIA-102 standard.
Measures spectrum of emitted modulation signal

Limits: FCC standard mandatory and NTIA standard recommended

FCC Standard (47 CFR 90.210-d)

Displacement Attenuation [dB]
Frequency (fg)
0 kHz to 5.625 kHz 0.0
5.625 kHz < fq < 12.5 kHz 7.27 (fy — 2.88 kHz)
whichever smaller

RFOP: RF Output Power in Watts

NTIA Standard (NTIA manual part 5.3.5.2)

Displacement Attenuation [dB]
Frequency (fg)
0O kHz to 2.5 kHz 0.0
2.5 kHz < fg < 12.5 kHz 7 (fg— 2.5 kHz)
whichever smaller

RFOP: RF Output Power in Watts
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Transmitter Performance Measurement Methods

Modulation Emission Spectrum

Inbound Symmetrical Time Slot Standard
Transmitter Test Pattern

Transmitter Outbound Standard Transmitter Test Pattern
under Test é

RF Signal

Spectrum Emission Mask Function [pre-installed]

FARUEEEIIN Spectrum Analyzer
|4 Spectrum Analyzer
SEM

ABS1 ABS2 A
Emission Mask

10.0 On Off

Reference Level 10.00dBm LowPhNoise

Reference Setup

Offset Setup

Center 1565.06MHz Span 510.100 000MHz

Spectrum Emission Mask

Offset 1-6 Lower Upper

Result Start(MHz)  Stop (MHz) Peak (dBm) Freq (MHz) Peak (dBm) Freq (MHz)
0.000 000 0.005 624 .42 155.049 076 956 155.052 055
0.005 624 0.012 500 73.49 155,037 698 7264 155.061 582 Limit Side

Reference 0.012 500 0.025 000 7395 155.036 148 7154 155.062 656

Limit Setup

Both

Result Type

Peak Margin
VBW 3MHz Pos & Neg 10001 points
______________________________ Load Standard L

Parameter
FCC 12.9kHz

Time Span 100ms Freq. 155.050 000MHz

P25-Phaseland2
Example: FCC 12.5 kHz

Spectrum
Analyzer

Load Standard Parameter

FCC 12 9kH=
NTIA 12.5kHz

Cancel

Cancel
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Transmitter Performance Measurement Methods

Unwanted Emission: Note: For details, refer to the TIA-102 standard.

Radiated Spurious

Measures power of spurious signals

Limits: Non-radiating load (47 CFR 2.1053 and 47 CFR 90.210-d)
Shall be attenuated by at least 50 + 10log(P) dB, or 70 dB, whichever is smaller

Limits: 700 MHz Band (47 CFR 27.53-e-8 and 47 CFR 90.543-c)
Shall be attenuated by at least 43 + 10log(P) dB below average carrier power

Limits: EIRP Emission in GNSS Band (47 CFR 27.53-f and 47 CFR 90.543-f)
Shall be limited to —70 dBW/MHz equivalent isotropically radiated power (EIPR) for wideband
signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth

Limits: Calculated EIRP Emission in GNSS Band (47 CFR 27.53-f and 47 CFR 90.543-f)
(Same as above)

I

I

Transmitter I
under Test :
I

I

Spectrum

Turntable Analyzer
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Transmitter Performance Measurement Methods

Unwanted Emission: Note: For details, refer to the TIA-102 standard.

Conducted Spurious

Measures power of spurious signals

Limits: Applicable to all frequency bands below 1 GHz, excluding frequencies in 700 MHz band as
specified in 47 CFR 27.53-e-8 and 47 CFR 90.543-e

Shall be attenuated by at least 50 + 10log(P) dB, or 70 dB, whichever is lesser attenuation
below the reference. P is the average carrier power in watts.

Limits: 700 MHz Band (47 CFR 27.53-e-8 and 47 CFR 90.543-c)

Shall be attenuated by at least 43 + 10log(P) dB below the reference. P is the average carrier
power in watts.

Anritsu

Conducted Spurious Emission into
WSWR Measurement Method

M3Z2304
il frayzes

Check the application note
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http://www.anritsu.com/en-US/Downloads/Application-Notes/Application-Note/DWL10623.aspx
http://www.anritsu.com/en-US/Downloads/Application-Notes/Application-Note/DWL10623.aspx

Transmitter Performance Measurement Methods

Unwanted Emissions: Note: For details, refer to the TIA-102 standard.

Non-Spurious Adjacent Channel Power Ratio

Measures ratio of total power of transmitter in standard transmitter test pattern to leakage power falling
within bandwidth of adjacent channels

Limits: Applicable to all frequency bands below 1 GHz excluding frequencies in 700 MHz band as
specified in 47 CFR 27.53-e-6 and 47 CFR 90.543-a
Shall meet or exceed the applicable limit in following table when measured using a
measurement (integration) bandwidth of 6kHz.

Modulation Mobile
H-CPM 65 dB
H-DQPSK 67 dB
/.l - N Slide 11 _
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Transmitter Performance Measurement Methods

Unwanted Emissions: Note: For details, refer to the TIA-102 standard.
Non-Spurious Adjacent Channel Power Ratio

Limits: 700 MHz Band (47 CFR 27.53-e-6 and 47 CFR 90.543-a)

Offset from Center Measurement ACPR
Frequency [kHz] Bandwidth [kHZz] [dB]
9.375 6.25 40
15.625 6.25 60
21.875 6.25 60
37.5 25 60
62.5 25 65
87.5 25 65
150 100 65 1) (s) indicates that a swept
measurement may be used.
250 100 65 RBW <2% x Measurement
350 100 65 Bandwidth
1 2 3 2) 12.5 kHz Mobile and Portable
>400 kHz to 12 MHz 30 (S) 757780 transmitter ACPR limits
12 MHz to Paired Receiver Band 30 (s)! 75%/80° | 3) 12.5 kHz Base transmitter
In Paired Rx Band 30 (s)} 100* ACPR limits |
4) Requires “Band pass filter for
Rx-band”
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Transmitter Performance Measurement Methods

Note: For detalls, refer to the TIA-102 standard.

Unwanted Emissions: Non-Spurious Adjacent Channel Power Ratio

Inbound Symmetrical Time Slot Standard
Transmitter Test Pattern

Outbound Standard Transmitter Test Pattern ACP
RF Signal Analyzer

Adjacent Channel Power Function [pre-installed]
g 2 E— Ex: Applicable to all frequency bands below 1 GHz
SWT 57s
Reference Level -20.00dBm Lt RMS 501 points Span : 100 kHZ
Measurement BW : 6 kHz
AGP Referonce Detection : Sample or RMS
Carrier Select RBW 100 HZ
N VBW : RBW x10

In Band Setup

L)

Offset Setup

A Spectrum Analyzer

L]
Carrier-1 -23.564 dBm/12.50kHz Power Result Type

Offset Freq (MHz) BW (MHz) dBc | dBm dBec | dBm Ofs.
0.012 500 0.006 000 L1 68.70 ( 9224) U1 £68.45 (

Load Standard Parameter

700MHz—-BW-100kHz

@RBW  100Hz
___________ - Load Standard ¥
i - — Parameter
xcept 700MHz-ban

Set Cancel

agc |/ dBm
8158 ) U1 7013 ( 8164 )

Example: Except 700 MHz band

Burst signal (IB) is measured by a gate sweep function. However, it will take 30 seconds per once.
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Transmitter Performance Measurement Methods
Unwanted Emissions:

Non-Spurious Adjacent Channel Power Ratio

Note: For detalls, refer to the TIA-102 standard.

ACP function [Opt-006]
VARSI Signal Analyzer
Spectrum
155,050 000 00 MHz ~ -23.88 dBm/10.01 kHz

MKR 1 @Analysis Start Time

@ Analysis Time Length

[dBm]

200
300

@RBW

Det. : Average Trace Point: 4097

[
AGP Reference

Both Sides of
40.0) Carriers
500 ! i

; | ¥
£0.0 : il

In Band Setup
700
80.0

90.0

i Offset Setup
-100.0 i |

b SN NN ...t 7

B e PR AR L i |

Start 155.000 000 00 MHz stop 155.100 000 00 MHz
Adjacent Channel Power(Both Sides of Carriers)

Carrier  Ofs.

Carrier-1: -23.88 dBm /1250 kHz
Offset Freq(MHz) BW(MHz) dBc | dBm dBc [ dBm

0.012 500 0.006 000 L1 69.39 ( 9327y Wn 6968 ( -9356)

LowPhNoise

R ]
Frequency and Time Leve|——————— - Trigger—momo—
Center Freq. 155.060 000 MHz(| Ref. Level -20.00 dBm Trigger Video

Freq. Span 100 kHz Delay 0s
Capture Length 28.000 ms Attenuator 10 dB Level -40 dBm

Ref.Int Pre-Amp Off Correction On

With the signal analyzer mode (Opt-006), FFT processing is supported.

Therefore one measurement will be completed in 150ms.
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Transmitter Performance Measurement Methods

Intermodulation Attenuation

Measures ability of transmitter to withstand generation of intermodulation components caused by carrier
signal and interference signal input to transmitter antenna

Limits: Shall meet or exceed 40 dB (Base Station only)

TR
™| outbound Standard Directional Interference Signal
. Transmitter Test Pattern Coupler (CW)
Transmitter i SI naI
under Test |||||||| ATT ATT S g
ol i _l ource
- RF Signal
‘a# h Termination
b =
E Mszzé X Spectrum
o - R = Analyzer
[ == = M)

Multi-Marker Function [pre-installed]
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Transmitter Performance Measurement Methods
Frequency Deviation for H-CPM (IB) Note: For details, refer to the TIA-102 standard.

Measures frequency deviation when modulating with High and Low deviation symbols
Set the audio bandwidth of the FM demodulator so that the high-pass corner frequency is <15 Hz and the
low-pass corner frequency is 23 kHz. Turn the De-emphasis function off.

Limits: High deviation = 2995 Hz to 3310 Hz
Low deviation = 998 Hz to 1104 Hz

Inbound High Deviation Test Pattern — —

Inbound Low Deviation Test Pattern
T .
underest RF Signal Demodulator

sk o 1.

Deviation a—
Peak+ 3.199 11 kHz _ _
Peak- -3.198 70 kHz . T v | —
(Pk-Pk)/2 3.198 91 kHz “

:equen: .00 Hz istortion 3 —
evel 2.265 kHz rms 0.2062 % . —
RMS 2.266 03 kHz ' hl

1stFilter 2

L3
2nd Filter

Example: High Deviation -\ AN / e off
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Transmitter Performance Measurement Methods

Modulation Fidelity: Note: For details, refer to the TIA-102 standard.

H-CPM, H-DQPSK Note: This feature is under development.

Measures modulation fidelity rms.

Limits: Modulation Fidelity limits
Radio Application Mobile Portable | Base Station

Class A 5% 5% 5%
Class B 10% 10% 10%
Inbound Symmetrical Time Slot Standard
Transmitter Test Pattern f \
Transmitter Outbound Standard Transmitter Test Pattern Modulation | B sl=l=E
under Test ﬁ Fd It B M82830A
RF Signal laelity . = il

MX269017A
Vector Modulation Analysis Software

Freaquencyv Error 0.02 Hz
0.000105 ppm
Magd. Error{rms) 0.07 %
Magd. Error(peak) 013%  atsymbol 192

FSK Error{rms) 0.11 %
FSK Error{peak) 028 %  at symbol 203
BER 100.00 %
Mod.Fidelity(rms) 0.06 %
Mod.Fidelity(peak) 017 %  atsymbol 186

Example: Frequency Error = 1 kHz
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Transmitter Performance Measurement Methods

Modulation Fidelity: Note: For details, refer to the TIA-102 standard.

H-CPM, H-DQPSK Note: This feature is under development.

Trace: Custom Numeric

Any of seven types of [Trace] > (page 2) [F2: Custom Numeric Setting]
numeric measurement

result or two types of L camree oo mate 10 son

graphical result can be P .

selected for display at the —

Custom Numeric screen. i 4 e

(Note: The Custom secincors M TR

Numeric screen does not o

support Zoom.) s [EER

esult? |Symbo\ Rate Error

B} Bar Craph

Result! [Ty Power dBm

Resul:2 |Mod Fidelity rms)

Ref.int Pre-Amp Off

Numeric and graphical results can be checked simultaneously on four sub-screens by
displaying any item from the many numeric results on the Numeric screen. Moreover,
difficult-to-evaluate numeric values can be evaluated intuitively from bar graphs.
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Transmitter Performance Measurement Methods

Symbol Rate Accuracy

Measures accuracy of modulation speed of transmitter

Limits: Shall not exceed 10 ppm

Transmitter High Deviation Test Pattern EM Frequency
Under Test # 9
RF Signal Demodulator Counter

MX269018A
Analog Modulation Analysis Software

GARINEEII Analog Modulation Analysis
155.050 000 MHz Level -10.00 dBm
Off I Off I Off ATT 4
RX Modulation FM Frequency 1 000.000 000 MHz Level -13.99 dBuV (EMF)

Result Measuring
TX Measure

RF Frequency 155.049 999 43 MHz Deviation
-0.000 000 57 MHz Peak+ 3.230 54 kHz
0003658 ppm Peak- -3.222 93 kHz
RF Power -10.14 dBm (Pk-PK)/2 3.226 73 kHz
96.84 pW
RMS 2.266 47 kHz

=)

AF Measure
Frequency 1 500.00 Hz

Level 2.266 kHz rms

Frequenc
ppm error = Uy bz
1500

Note) 1500 Hz x 10 ppm = 0.015 Hz Mﬂ \
Resolution performance is insufficient ‘HH ({

=> Under development: The number of digits will be increased. d‘ ”

Level 2.266 kHz rms 1.7873 %

Frequency 1 500.00 Hz Distortion -34.96 dB
x 108

i

||||ﬂ' Wi
U \‘”

R

\|H|H HH f

1l U ‘h\‘

'M‘

il

T0ms
Pre-Amp Off

MH
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Transmitter Performance Measurement Methods

H-CPM Transmitter Logical Channel Note: For details, refer to the TIA-102 standard.
Peak Adjacent Channel Power Ratio (IB only)

Inbound Symmetrical Time Slot Standard
e Transmitter Test Pattern Spectru - —
under Test :
RF Signal Analyzer sl
. F

Limits: Py — Py, :35dB or greater
Px —PLow :35dB orgreater

Spectrum analyzer setting

:  125kHz :  125kHz :
Center Frequency :DUT %£12.5kHz
Span: 0 : Zero Span Span : Zero Hz
RBW: 5 kHz RBW: 5 kHz RBW 1 5 kHz (£5%)
Filter Type : Gaussian
Detection : Peak
Sweep Time : 360 ms
Trigger - Internal Magnitude
|

Pun Plow : Maximum power level

Transmitter
Frequency

I:)TX
(P1x = RF Output Power)
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Transmitter Performance Measurement Methods

H-CPM Transmitter Logical Channel Note: For details, refer to the TIA-102 standard.
Peak Adjacent Channel Power Ratio (IB only)

Power vs. Time [Opt-006]

ARV Signal Analyzer
Power vs Time
MKR 1 208.160ms -35.49 dBm

MKR 1 209.160ms -35.49 dBm

@Analysis Start Time
@Analysis Time Length

Filter BW

[dBm] Detection : Positive Trace Point : 92001

00
200

300

Marker 1=
209.160 000 ms

1

400

500

£0.0

700 "

800

90.0

.0
1100 pr
Stal Os Stop 00 ms

10
0.0

P, and P o, are the maximum power level.

rt

-10.00 dBm

10 dB
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Transmitter Performance Measurement Methods

H-CPM Transmitter Logical Channel Note: For details, refer to the TIA-102 standard.
Off Slot Power (IB only)

Inbound Symmetrical Time Slot Standard

e Transmitter Test Pattern Spectru - —
under Test .
RF Signal, Py Analyzer o
( 9,0 ==
. 7

Spectrum analyzer setting

Timeslot 1 : Timeslot 2 : Span - Zero Hz
30 ms 30 ms ; RBW : 100 kHz
: VBW : 100 kHz
Pon-reL Sweep Speed(Time) : 60 ms
: Trigger : Video, Rising Edge
Detector : Average (sample)
Average : Power, 10 sweeps
‘ Porr-reL

(P1x = RF Output Power,
ex: 30Wmax for Mobile)
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Transmitter Performance Measurement Methods

H-CPM Transmitter Logical Channel Note: For details, refer to the TIA-102 standard.
Off Slot Power (IB only)

PON-REL MKR 1 28.669 0ms 017 dBm POFF-REL MKR 1 53.927 0ms -78.32 dBm

Power vs Time = ; Power vs Time
” MKR 1 28.669 Oms 017 dBm DAnalysis Start Time 1.0000 ms Se || MKR 1 53.927 0ms -78.32 dBm DAnalysis Start Time 30.200 0 ms
MAnalysis Time Length 279990 ms ®Analysis Time Length 295980 ms

Filter BW 100 kHz Filter BW 100 kHz
Detection: Average Trace Point: 9334 Detection : Average Trace Point: 9867
Marker1= = = ! Marker 1=
28.669 000 ms 53.927 000 ms

Resolution

1.000 0 ms 1.00dB 30.200 0 ms
Power vs Time Power vs Time

LowPhNoise LowPhNoise

quency and Time: Leve| ————————— - Trigger —mov—— Frequency and Time Leve| —————— - Trigger —mo——r
Center Freq. 166.060 000 MHz(| Ref. Level 10.00 dBm Trigger Video Center Freq. 166.060 000 MHz| | Ref. Level 10.00 dBm Trigger Video
Freq. Span 1 MHz Delay Os Freq. Span 1 MHz Delay 0s
Capture Length 60.0000 ms|| Attenuator 20 dB Level -40 dBm Capture Length 60.0000 ms|| Attenuator 20 dB Level -40 dBm

Ref.Ext Pre-Amp Off Pre-Amp Off

Pon reL 1S the maximum level observed during the interval from Poer red 1S the maximum level observed during the interval
1 msto 29 ms. from 30.2 ms to 59.8 ms.
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Transmitter Performance Measurement Methods

H-CPM Transmitter Logical Channel Note: For details, refer to the TIA-102 standard.
Power Envelope (IB only)

Inbound Symmetrical Time Slot Standard

Transmitter Transmitter Test Pattern Spec e
under Test ﬁ
RF Signal, Py Analyzer
. F
Limits: -
Timel [ms] | Power [dBc] Spectrum analyzer setting
P max-on -0.2t0 1.0 4
P max-ss 1.0t0 29.0 1 ggﬂw : fggok':fz
P min-ss 1.0t0 29.0 -3 VBW 100 kHz
P max-off 29.0t0 30.2 4 Sweep Speed(Time) : 60 ms
Trigger : Video, Rising Edge
Detector . Peak
Pmax-on ::
¥ Pmax-on = P, — Pmax(tl
Pmax-ss ax-o REF ax(t1)

Pmin-ss Pmax-ss = Prer — Pmax(t2)
: Pper: 0dBe

: reference point Pmin-ss = Pgege — Pmin(t2)
14 ms

: : : ¥ Pmax-off = Pggr — Pmax(t3)
0.2ms§§ 1ms : 28 ms i 1lms :: 0.2ms

t) (2) - (©3)
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Transmitter Performance Measurement Methods

H-CPM Transmitter Logical Channel Note: For details, refer to the TIA-102 standard.
Power Envelope (IB only)

MX269017A
Vector Modulation Analysis Software

L Vecter Modula tion Ana lysss =

BW : 100.0kHz | Gaussian
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[Appendix] P25 Phase 2 PHY Specifications 1/2

Note: For details, refer to the TIA-102 standard.

» Two-Slot TDMA Modulation

v Uplink Modulation: H-CPM (Harmonized Continuous Phase Modulation)
v Downlink Modulation: Pi/4-DQPSK

v Data Rate: 12 kbps

v Symbol Rate: 6000 sps

________________________________________________________________________________________________________________________
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[Appendix] P25 Phase 2 PHY Specification 2/2

> TWO-SI ot TD MA Note: For details, refer to the TIA-102 standard.
Transmission Format
i ISCH ! ! ISCH :
Outbound (DL) | : . i |
H-DOPSK ! | Information | !
| Ramp  Pilot , Pilot  Ramp
1 12 bits 8 bits | , 8bits 12 bits !
Inbound (UL) | ' Information ' i
H-CPM | | : |
| 20bits | . 20bits
' (10 symbols) ! 320 bits (160 symbols) ! (10 symbols) _!
| ! 30 ms ! |

1 1
Inbound 1 ’ \ ’ \ ’ \
Inbound 2 ’ \ ’ \
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Ordering Information

» Recommended Configuration

Recommended Set
Model Product Name :
Base | Base 2 | Extension
MS2830A Signal Analyzer v V \
MS2830A-040 3.6 GHz Signal Analyzer \ \ \
MS2830A-002 High Stability Reference Oscillator V V V
MS2830A-006 Analysis Bandwidth 10 MHz \ \
MS2830A-066 Low Phase Noise Performance \ \ \
MX269017A Vector Modulation Analysis Software \
MX269018A Analog Measurement Software \
AO0086A USB Audio \
TIA-102 . . MS2830A
Recelver test items X . .
CAAB-C | CAAA-D Basic | Basic2 | Extension _
3.2.2 2.2.2 |Operating Frequency Accuracy N/A V2 V2 1 Requw_es M82830A'006
3.2.5 2.2.5 |Modulation Emission Spectrum v N v Analysis BandW|dth_ 10 MHz
3.2.7 2.2.7 |Unwanted Emission: Conducted Spurious Under investigation for Frequency vs. Time
3.2.8 2.2.8 |Unwanted Emission: Adjacent Channel Power Ratio N N function
3.2.9 2.2.9 |Intermodulation Attenuation N \ \ 2. Requires MX269018A
3.2.15 2.2.15 Frequency Deviation for C4AFM N/A N/A \/ 2 Analog Measurement
Modulation Fidelity : Softw
3.2.16 2.2.16 (C4FM, CQPSK, linear simulcast modulation) Ongoing development ottware
Modulation Fidelity (C4FM only) Under investigation
3.2.17 | 2.2.17 |Symbol Rate Accuracy NA | N | Y
- N Slide 28
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Specifications are subject to change without notice.
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