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Appendix A - OCT Verification Requirements Traceability Matrix

OCT VRTM: This appendix includes all the OCT requirements.  The OCT VRTM will indicate the specific tests (at the level described in the test plan) where each requirement is being addressed.


1
3.2 a)
MDR Requirements
The MDR shall be implemented as a separate receiver and separate transmitter.
I
PS&W
MDR Ver 3.0

2
3.2.1.1 a)
Modes of Operation
The MDR receivers and transmitters shall operate in the ICAO DSB-AM Mode 
D
DSTU

using 25kHz channel separation.

3
3.2.1.1 b)
Modes of Operation
The MDR receivers and transmitters shall operate in the ICAO VDL Mode 3 using 
D
DSTU

25 kHz channel separation.

4
3.2.1.1 c)
Modes of Operation
When in the 8 1/3 kHz DSB-AM (voice) mode, the MDR shall operate in 
A
A833

compliance with ETSI  specification EN-300-676, (excluding Sections 4.3 and 5) 

except where a requirement in this document (MDR SSS FAA-E-2938) conflicts 

with a requirement in ETSI specification EN-300-676, the more stringent requirement

applies.

5
3.2.1.1.1 a)
Tuning Range and Channel 
The MDR receivers and transmitters shall tune to 25 kHz channels from 112.000 
D
DSTU

Increments
MHz to 136.975 MHz.

6
3.2.1.1.1 b)
Tuning Range and Channel 
The MDR receivers and transmitters shall have a user selectable lowest tunable 
D
DSTU

Increments
frequency between 112.000 MHz and 118.000 MHz that is selectable in 25 kHz 

steps.

7
3.2.1.1.1 c)
Tuning Range and Channel 
Upon initialization (cold start as defined in Section 6.2.13), the tuned frequency shall 
D
DSTU

Increments
default to 118.000 MHz and all control and monitor parameters assume their default 

values.

8
3.2.1.1.1 d)
Tuning Range and Channel 
The MDR equipment shall also tune in 8 1/3 kHz steps.
D
DSTU

Increments

9
3.2.1.2 a)
VDL Mode 3 Protocol 
The MDR receiver and transmitter shall comply with RTCA DO-224a (MASPS).
A/T
AMAC/TVRF
TVRF - Ramp-up/ramp-down

Services
 timing.  Note: AMAC must 

address 

Ramp-up/Ramp-down

10
3.2.1.2.1 a)
VDL Mode 3 Physical Layer
VDL Mode 3 shall use the Differential 8 Phase Shift Keying (D8PSK) modulation 
T
TVMD

scheme defined in the RTCA VDL Mode 3 MASPS.

11
3.2.1.2.1 b)
VDL Mode 3 Physical Layer
The VDL Mode 3 symbol rate shall be 10,500 symbols/s with a tolerance of +/- 2 
T
TVMD

parts per million (ppm), resulting in a nominal data rate of 31,500 bits per second 

(bps).

12
3.2.1.2.2 a)
VDL Mode 3 Link Layer
The VDL Mode 3 Link Layer shall be in accordance with DO-224a (MASPS).
A
AMAC

13
3.2.1.2.2.1 a)
VDL Mode 3 MAC Sublayer
The MAC sublayer of the MDR receiver and transmitter shall be as defined in the 
A
AMAC

RTCA DO-224a (MASPS).

14
3.2.1.2.2.2 a)
External Time Reference
The MDR shall use the timing reference provided by the RIU as the basis for the 
T
ISTC

frame timing for VDL Mode 3.

15
3.2.1.2.2.3 a)
LBACs for the Transmitter
The MDR transmitter shall transmit VDL Mode 3 bursts received from the RIU 
T
ISTC

based on the Time of Transmission (TOT) field of the Voice, Data, and 

Management burst (v-burst, D-burst, M-burst) messages as defined in 

NAS-IC-41033502.

16
3.2.1.2.2.3 b)
LBACs for the Transmitter
The MDR shall use the TOT field as the time offset from the start of the VDL Mode
T
ISTC

 3 6-second epoch (measured in 1/16th of a D8PSK symbol period, the symbol 

period being 95.24 usec) to initiate the transmission of the burst.

17
3.2.1.3.1
Physical Layer
The modulation method shall be DSB-AM in accordance with the CFR 47, Part 2 
A
AMMD

and Part 87 and NTIA, Regulations and Procedures for Federal Radio Frequency 

Management (Chapter 6, paragraph 6.3).

18
3.2.1.4 a)
Software and Processor 
The equipment shall be reconfigurable to allow the MDR receiver and transmitter to
D
DSTU

Requirements
 operate in the known ICAO standardized communication waveforms (i.e., 25 kHz 

DSB-AM, 8.33 kHz DSB-AM, and VDL Mode 3).

19
3.2.1.4 b)
Software and Processor 
Protocols and user access/synchronization schemes in the equipment shall be 
A
ASPC

Requirements
programmable.

20
3.2.1.4 c)
Software and Processor 
The MDR receiver and transmitter equipment, as separate entities, shall use no 
A
ASPC

Requirements
more than 50  percent of their non-volatile memory (as defined in Section 6.2.16) or 

storage, under worst-case conditions.

21
3.2.1.4 d)
Software and Processor 
The MDR receiver and transmitter, as separate entities, shall use no more than 50 
A
ASPC

Requirements
percent of  their Random Access Memory (RAM), under worst-case conditions 

(e.g., when the MDR has both the software-in-use and a second software version 

loaded).

22
3.2.1.4 e)
Software and Processor 
The processor utilization of the MDR receiver and transmitter, as separate entities, 
A
ASPC

Requirements
shall peak at 50 percent or less.

23
3.2.1.4 f)
Software and Processor 
The equipment shall be able to accurately process dates in data (including, but not 
A
ASPC

Requirements
limited to, calculating, comparing, and sequencing) from, into, and between the 

twentieth and twenty-first centuries, including leap year calculations.

24
3.2.1.4 g)
Software and Processor 
If the MDR does not successfully restart after receipt and execution of the Switch 
D
DMCP

Requirements
Software Version control parameter command, the MDR receiver and transmitter 

shall revert to the previous version of software and restart.

26
3.2.2.1. 1.2 e)
Receiver Digital and Audio 
The main audio level shall be controllable both locally from the MDT and remotely 
D
DMCP
RIU not verified in this test 

Interfaces - DSB-AM
via the RIU.
case

27
3.2.2.1. 1.1 a)
Receiver Digital and Audio 
The digital interface shall carry digitized voice with time-multiplexed user data, 
LL
None
Must meet all 

Interfaces - VDL Mode 3
control signals, and timing signals, and RMMC information between the receiver 
NAS-IC-41033502 

and the RIU.
applicable to the Receiver

29
3.2.2.1. 1.2 a)
Receiver Digital and Audio 
The MDR receiver shall provide a main audio output to the RCE connector on the 
I
PCON

Interfaces - DSB-AM
rear of the receiver (See Section 3.3.1.3).

30
3.2.2.1. 1.2 d)
Receiver Digital and Audio 
The main and local audio outputs shall have a balanced 600 ohms (+/-10 percent) 
T
RAIF

Interfaces - DSB-AM
output impedance.

31
3.2.2.1. 1.2 b)
Receiver Digital and Audio 
There shall be a local audio signal output terminated in a headset/headphone jack 
I
PCON

Interfaces - DSB-AM
located on the front panel of the receiver.

32
3.2.2.1. 1.2 f)
Receiver Digital and Audio 
The output level of the local headset/headphone shall be controllable from the 
T
RAIF

Interfaces - DSB-AM
front panel independent of the main audio level control.

33
3.2.2.1. 2.1 a)
Uncorrected BER - VDL 
The uncorrected BER performance of equal to or better than 10E-3 shall be 
T
RVCC/RVCO/RVCP/

Mode 3
achieved under the conditions specified in Sections 3.2.2.1.3, 3.2.2.1.7, 3.2.2.1.17 
RVCR/RVDR/RVIM

through 3.2.2.1.22 and 3.2.2.1.25.
/RVOV/RVSN

36
3.2.2.1. 3.1 a)
Receiver Sensitivity - VDL 
In the absence of added external noise, the specified uncorrected BER (See Section 
T
RVSN

Mode 3
3.2.2.1.2.1) shall be achieved with a -100 dBm VDL Mode 3 signal at the MDR 

receiver antenna RF input.

37
3.2.2.1. 3.2 a)
Receiver Sensitivity - 
The MDR receiver shall produce a SINAD (ratio of (Signal plus Noise plus 
T
RASN
Main Audio Only

DSB-AM
Distortion) to (Noise plus Distortion)) of 10 dB or greater at the main and local 

audio outputs when an RF signal of no more than -102 dBm (modulated at 30 

percent with a 1004 Hz tone) is present at the MDR RF input.

38
3.2.2.1. 5 a)
Receiver Selectivity - VDL 
The selectivity of the MDR receiver shall conform to Table 3-2 with respect to the 
D
DRSL
See Table 3-2

Mode3 and DSB-AM
tuned channel center frequency across the entire frequency band:

39
3.2.2.1. 6 a)
Receiver Image Rejection - 
There shall be no image frequencies within the 112.000 MHz to 136.975 MHz 
A
ARIR

VDL Mode 3 and DSB-AM
frequency band.

40
3.2.2.1. 6 b)
Receiver Image Rejection - 
The sensitivity requirements of Section 3.2.2.1.3 shall not be degraded more than 3 
A
ARIR

VDL Mode 3 and DSB-AM
dB in the presence of an unmodulated carrier for all spurious response frequencies 

(including the receiver image frequency) applied to the MDR RF input at a level 80 

dB above the desired signal.

41
3.2.2.1. 7.1 a)
Receiver Intermodulation - 
The sensitivity requirements defined in 3.2.2.1.3 shall not be degraded by more that
T
RAIM/RVIM
RAIM - DSB-AM/

VDL Mode 3 and DSB-AM
 3 dB in the presence of two – 5 dBm modulated interfering signals, both FM 
RVIM - VDL Mode 3

modulated with a 400 Hz tone 75 kHz deviation, with the interfering frequencies 

chosen in the 87.5 MHz to 107.9 MHz range, such that one of the 3rd order 

products is located on the chosen receive frequency.

42
3.2.2.1. 7.1 c)
Receiver Intermodulation - 
The sensitivity requirements defined in Section 3.2.2.1.3 shall not be degraded by 
T
RAIM/RVIM
RAIM - DSB-AM/

VDL Mode 3 and DSB-AM
more than 3 dB in the presence of two –30 dBm interfering signals 90 percent AM 
RVIM - VDL Mode 3

modulated with a 400 Hz tone, in the 112.000 MHz to 136.975 MHz band, with the 

frequencies of the interfering signals offset from the desired channel by +2.0 MHz 

and +4.0 MHz, or –2.0 MHz and –4.0 MHz, respectively.

43
3.2.2.1. 7.2.2 a)
Cross Modulation - DSB-AM
An on-channel signal (modulated 30 percent with a 1004 Hz tone) adjusted to 
T
RACM

produce a 10.0 dB SINAD ratio, shall produce not less than 8.0 dB SINAD ratio in 

the presence of an off-channel signal modulated 30 percent with a 400 Hz tone as 

defined below:   

1.  An off-channel signal separated from the desired on-channel signal by +/- 0.5 

MHz, at a level 70.0 dB above the desired signal.

2.  An off-channel signal separated from the desired on-channel signal by +/- 1.0 

MHz, at a level 75.0 dB above the desired signal. 

3. An off-channel signal separated from the desired on-channel signal by +/- 1.5 

MHz, at a level 80.0 dB above the desired signal.

47
3.2.2.1. 8 a)
Receiver Frequency Tolerance
The frequency tolerance of the receiver reference frequency shall be within +/- 0.0001 
A
ALOF

 - VDL Mode 3 and DSB-AM
percent (+/- 1 ppm) of its  reference value for a period of one year following 

alignment over the full frequency range specified in Section 3.2.1.1.1, and the 

temperature range specified in Section 3.4.3.1.

48
3.2.2.1. 9 a)
Receiver Audio Output 
With an RF input consisting of a -87 dBm carrier AM modulated 30 percent with a 
D/T
DMCP/RAAC
DMCP by Test Method "D" 

Control
1004 Hz tone, the audio output level of the MDR receiver shall be adjustable 
(0.5 step size)/RAAC by 

between -25 dBm and +20 dBm in 0.5 dB steps.
Test Method "T"

49
3.2.2.1.10.2 a)
Receiver Audio Level 
With an RF input signal of  -87 dBm (modulated 30 percent with a 1004 Hz tone) 
T
RAAC

Regulation - DSB-AM
and the receiver adjusted for an audio output level of +20 dBm, the audio signal 

shall not vary more than +/- 1.0 dB as the modulation is increased to 100 percent.

50
3.2.2.1.10.2 b)
Receiver Audio Level 
With an initial audio output of +20 dBm into a 600 ohms load resistance at the main 
T
RAAC

Regulation - DSB-AM
output, the audio output shall not drop more than 4.0 dB with a reduction of  the 

load resistance to 120 ohms.

51
3.2.2.1.11.2 a)
Receiver Audio Automatic 
With a -50 dBm RF input signal modulated 30 percent with a 1004 Hz tone as a 
T
RAFR

Level Stabilization - DSB-AM
reference, the audio output of the receiver shall not vary by more than +/- 3 dB 

from the reference level when the reference RF input signal is varied in level 

between -95 dBm and -7 dBm.

52
3.2.2.1.12.2 a)
Receiver Audio Mute and 
The MDR receiver shall have a control input and analog input for muting the 
D
DMCP

Attenuation - DSB-AM
receiver main audio output.

53
3.2.2.1.12.2 b)
Receiver Audio Mute and 
Muting shall be activated or deactivated via the MDT and/or RIU, or from an 
D
DMCP
RIU not verified in this test 

Attenuation - DSB-AM
analog source.
case

54
3.2.2.1.12.2 c)
Receiver Audio Mute and 
The muting function attenuation shall be selectable from 0 dB (no mute), 15 dB, 20 
D
DMCP

Attenuation - DSB-AM
dB, or no audio (infinite attenuation).

55
3.2.2.1.12.2 d)
Receiver Audio Mute and 
The tolerances for the selectable attenuation shall be +/-3 dB.
D
DMCP

Attenuation - DSB-AM

56
3.2.2.1.12.2 e)
Receiver Audio Mute and 
The default shall be no audio.
D
DMCP

Attenuation - DSB-AM

59
3.2.2.1.14.2 a)
Receiver Audio Distortion - 
The total distortion in the main and local audio output shall not be more than 2.0 
T
RAAD
Main Audio Only

DSB-AM
percent for 30 percent modulation or more than 5.0 percent for 90 percent 

modulation with any RF input level between -67 dBm and -27 dBm, for input tones 

varying between 300 Hz and 3.0 kHz.

60
3.2.2.1.15.2 a)
Receiver Audio Frequency 
With an RF input signal between –102 dBm and –7 dBm modulated 90 percent, the 
T
RAFR
Main Audio Only

Response - DSB-AM
maximum variation in the main and local audio output shall not be more than +/- 2.0 

dB from the level achieved with a 1004 Hz input reference, when the input is varied 

between 300 Hz and 3.0 kHz.

61
3.2.2.1.15.2 b)
Receiver Audio Frequency 
The main and local audio output shall decrease as the frequency increases between
T
RAFR
Main Audio Only

Response - DSB-AM
 3 kHz and 10 kHz.

62
3.2.2.1.15.2 c)
Receiver Audio Frequency 
The main and local audio output shall be down at least 20.0 dB at 10.0 kHz and 
T
RAFR
Main Audio Only

Response - DSB-AM
above.

63
3.2.2.1.15.2 d)
Receiver Audio Frequency 
Below 300 Hz, the main and local audio output shall decrease as the frequency 
T
RAFR
Main Audio Only

Response - DSB-AM
decreases and be down at least 10.0 dB at 100 Hz.

64
3.2.2.1.16.1.2 a)
Receiver Squelch - DSB-AM
The MDR receiver shall have a squelch system consisting of both an RF level 
A
ARSQ

threshold and an audio signal-to-noise threshold.

66
3.2.2.1.16.1.2 c)
Receiver Squelch - DSB-AM
Main and local audio level spikes due to squelch shall be 20.0 dB below the audio 
T
RASQ
Main Audio Only

alignment level under any operating conditions.

67
3.2.2.1.16.2.2 a)
Receiver Squelch Adjustment,
The squelch adjustment shall provide the means to control squelch sensitivity 
D
DMCP
RIU not verified in this test 

 Sensitivity, and Hysteresis - 
locally using the MDT and/or remotely via RIU.
case

DSB-AM

68
3.2.2.1.16.2.2 b)
Receiver Squelch Adjustment,
The MDR receiver main and local audio shall be enabled when both an audio 
A
ARSQ

 Sensitivity, and Hysteresis - 
Signal-to-Noise ratio and RF power level exceed threshold values defined in c) and 

DSB-AM
d) below.

69
3.2.2.1.16.2.2 c)
Receiver Squelch Adjustment,
The audio Signal-to-Noise threshold value shall be adjustable (+/- 2 dB) anywhere 
A
ARSQ

 Sensitivity, and Hysteresis - 
in the range of  +5 dB (minimum) to +15 dB.

DSB-AM

70
3.2.2.1.16.2.2 d)
Receiver Squelch Adjustment,
The RF CW power level threshold value shall be adjustable (+/- 2 dB)  from –102 
A
ARSQ

 Sensitivity, and Hysteresis - 
dBm to –50 dBm.

DSB-AM

72
3.2.2.1.16.2.2 e)
Receiver Squelch Adjustment,
Squelch closing hysteresis on the RF power level shall be not less than 2 dB and 
A
ARSQ

 Sensitivity, and Hysteresis - 
not greater than 5 dB with respect to the RF CW threshold level to which the MDR 

DSB-AM
receiver is adjusted.

73
3.2.2.1.16.3.2 a)
Receiver Squelch Attack and 
With any RF input signal level between – 97 dBm and – 7 dBm, AM modulated 30 
T
RASQ

Release Times - DSB-AM
percent with a 1004 Hz tone, the squelch attack time shall not exceed 10 ms.

74
3.2.2.1.16.3.2 b)
Receiver Squelch Attack and 
The release time shall not exceed 35 ms.
T
RASQ

Release Times - DSB-AM

75
3.2.2.1.17.1 a)
Collocation - VDL Mode 3
While in a fixed tuned configuration, the VDL Mode 3 sensitivity requirements 
T
RVCO

defined in Section 3.2.2.1.3 shall not be degraded by more than 8 dB (-92 dBm) in 

the presence of an off channel transmitter, keyed, with a 15 watt carrier, DSB-AM 

modulated 90 percent with a 400 Hz tone or a 15 watt VDL Mode 3 transmitter with 

four slots active and in time synchronization with the desired signal, when the 

frequency separation and transmit-receive path isolation in Case A or Case B 

below is provided.

77
3.2.2.1.17.2 a)
Collocation - DSB-AM
While in a fixed tuned configuration, the DSB-AM sensitivity requirements defined
T
RACO

 in Section 3.2.2.1.3 shall not be degraded by more than 10 dB (-92 dBm) in the 

presence of an off channel transmitter, keyed, with a 15 watt carrier, DSB-AM 

modulated 90 percent with a 400 Hz tone or in the presence of a 15 watt VDL Mode 

3 transmitter with four slots active, when the frequency separation and 

transmit-receive path isolation in Case A or Case B below is provided.

79
3.2.2.1.18.1 a)
Receiver Adjacent Channel 
The uncorrected BER requirement as defined in Section 3.2.2.1.2 shall be achieved 
T
RVCR

Rejection - VDL Mode 3
in the presence of a -55 dBm adjacent channel (centered on +/-25 kHz) interfering 

VDL Mode 3 signal in addition to a -97 dBm desired signal applied to the MDR RF 

input.

80
3.2.2.1.18.2 a)
Receiver Adjacent Channel 
The AM sensitivity requirement as defined in Section 3.2.2.1.3 shall not be 
T
RACR

Rejection - DSB-AM
degraded by more than 3 dB in the presence of a -65 dBm adjacent channel 

(centered on +/- 25 kHz) interfering AM signal, modulated 90 percent with a 400 Hz 

tone.

81
3.2.2.1.19 a)
Receiver Rejection of Signals 
The BER requirement for a VDL Mode 3 receiver while in a fixed tuned mode shall 
T
RVOV

Outside the VHF Band - VDL 
be achieved when any of the below specified unwanted signals is applied in 

Mode 3 and DSB-AM
addition to the wanted signal set at an RF signal level of -98 dBm at the MDR RF 

input.

82
3.2.2.1.19 b)
Receiver Rejection of Signals 
The DSB-AM sensitivity (see Section 3.2.2.1.3.2) while in a fixed tuned mode shall 
T
RAOV

Outside the VHF Band - VDL 
not be degraded to a value worse than 10 dB SINAD when any of the below 

Mode 3 and DSB-AM
specified unwanted signals is applied in addition to the wanted signal set at an RF 

signal level of -100 dBm at the MDR RF input.

84
3.2.2.1.21.1 a)
Receiver Desired Signal 
The MDR receiver shall achieve the uncorrected BER requirement (see Section 
T
RVDR

Dynamic Range - VDL Mode 3
3.2.2.1.2)  when operating with desired signal levels from –100 dBm up to -7 dBm at 

the MDR RF input.

85
3.2.2.1.21.2 a)
Receiver Desired Signal 
The MDR receiver shall achieve a SINAD of 10 dB or greater when operating with 
T
RADR

Dynamic Range - DSB-AM
desired signals modulated 90 percent with a 1004 Hz tone at an RF level from –102 

dBm up to – 7 dBm at the MDR RF input.

86
3.2.2.1.21.2 b)
Receiver Desired Signal 
The MDR receiver shall not be blocked with desired signals modulated 90 percent 
T
RADR

Dynamic Range - DSB-AM
with a 1004 Hz tone at the input levels up to +13 dBm.

87
3.2.2.1.22.1 a)
Receiver Symbol Rate Capture
The sensitivity requirement of Section 3.2.2.1.3 shall be achieved when a desired 
A
ARCP

 Range - VDL Mode 3
signal is applied to the MDR RF input, with a symbol rate offset of +/- seven (7) 

ppm (5 ppm airborne tolerance plus 2 ppm Doppler shift) from the nominal symbol 

rate of 10,500 symbols per second (see Section 3.2.1.2.1).

88
3.2.2.1.23.1 a)
Receiver Frequency Capture 
The MDR receiver shall support synchronization acquisition and meet the 
T
RVCP

Range - VDL Mode 3
sensitivity requirement of Section 3.2.2.1.3 with a maximum carrier frequency offset 

from of +/- 885 Hz plus receiver frequency stability from nominal for air/ground 

communications.

89
3.2.2.1.24.1 a)
Receiver Doppler Rate - VDL 
The sensitivity requirement of Section 3.2.2.1.3 shall be met with a carrier frequency
A
ARDP

Mode 3
 change rate of 18 Hz/s within the entire range of Doppler shift +/- 200 Hz, and 

meeting the requirement of Section 3.2.2.1.23.1.

90
3.2.2.1.25.1 a)
Receiver Co-Channel 
The uncorrected BER requirement under a co-channel interference condition shall 
T
RVCC

Interference - VDL Mode 3
be achieved when a ratio of wanted to unwanted signal of at most 20 dB is applied 

at the MDR RF input.

92
3.2.2.1.26.2 a)
Receiver AGC Stabilization - 
The MDR receiver shall produce a 10 dB SINAD with the minimum signal specified 
T
RAAS

DSB-AM
(see Section 3.2.2.1.17.2, Case B) not later than 20 milliseconds after insertion of a 

+14 dBm CW signal +/- 2 MHz away from the frequency to which the MDR receiver

 is tuned.

93
3.2.2.1.26.2 b)
Receiver AGC Stabilization - 
The MDR receiver shall produce a 10 dB SINAD with the minimum signal specified 
T
RAAS

DSB-AM
(see Section 3.2.2.1.3) not later than 150 milliseconds after removal of a +14 dBm 

CW signal +/-2 MHz away from the frequency to which the MDR receiver is tuned.

94
3.2.2.1.27.2 a)
Receiver Internal Noise Level -
For a –85 dBm RF input signal AM modulated at 30 percent with a 1004 Hz tone, 
T
RASN

 DSB-AM
the SINAD at the MDR receiver audio output shall be at least 25 dB.

95
3.2.2.2 a)
MDR Transmitter 
There shall be two configurations of transmitters: 1) one configuration with an 
D
DMPO

Requirements
output power level adjustable from 2 watts to 15 watts, and 2) a configuration with 

an output power level adjustable from 10 watts to 50 watts.

96
3.2.2.2. 1 a)
Transmitter Digital and Audio 
There shall be three audio inputs to the transmitter: 1) analog voice from the 
T
TALK
PCM voice portion of this 

Interfaces
control site, 2)  analog local voice from the jack on the front of the transmitter, and 
requirement not verified 

3)  PCM voice from the RIU.
during OCT

97
3.2.2.2. 1 b)
Transmitter Digital and Audio 
The transmission of the voice input shall be PTT controlled except for PCM voice, 
T
TALK

Interfaces
where the presence and absence of the voice packets implies a PTT.

98
3.2.2.2. 1 c)
Transmitter Digital and Audio 
Only one of the three audio inputs shall be active at one time.
T
TALK
PCM voice portion of this 

Interfaces
requirement not verified 

during OCT

101
3.2.2.2. 1.1 b)
Transmitter Digital and Audio 
Voice shall have priority over monitoring data.
A
AVPM

Interfaces - VDL Mode 3

102
3.2.2.2. 1.2 a)
Transmitter Digital and Audio 
The MDR transmitter shall have a main audio input at the rear of the transmitter.
I
PCON

Interfaces - DSB-AM

103
3.2.2.2. 1.2 b)
Transmitter Digital and Audio 
The main audio input shall have a balanced 600 ohm (+/- 10 percent) impedance.
T
TAML

Interfaces - DSB-AM

104
3.2.2.2. 1.2 c)
Transmitter Digital and Audio 
There shall be provisions for a local audio input from a push-to-talk microphone.
I
PCON

Interfaces - DSB-AM

105
3.2.2.2. 1.2 d)
Transmitter Digital and Audio 
The microphone shall plug directly into the front panel of the transmitter.
I
PCON

Interfaces - DSB-AM

106
3.2.2.2. 2.2 a)
Transmitter Time-Out - 
The transmitter shall contain a time-out function for protection against, and the 
D
DMTT

DSB-AM
elimination of, extended periods of inadvertent continuous keying.

107
3.2.2.2. 2.2 b)
Transmitter Time-Out - 
This adjustable transmitter time-out shall range from 5 seconds up to 5 minutes in 
D
DMTT

DSB-AM
5-second steps (limiting the maximum continuous keying of the transmitter to this 

time period).

108
3.2.2.2. 2.2 c)
Transmitter Time-Out - 
The time-out feature shall have provisions for disabling (see Section 3.2.3.2 and 
D
DMTT

DSB-AM
Table 3-3) to allow the transmitter unlimited continuous transmit operation.

109
3.2.2.2. 3.1 a)
Transmitter Distortion  - VDL 
The error vector magnitude (EVM) of the D8PSK transmitted I/Q constellation shall
T
TVMD

Mode 3
 be not greater than 5 percent.

111
3.2.2.2. 3.2 b)
Transmitter Distortion  - 
Over the same frequency range when the audio input level is set to achieve 
T
TAHT

DSB-AM
maximum limiting (see Section 3.2.2.2.4.2), the modulation distortion shall not 

exceed 10 percent rms.

112
3.2.2.2. 3.2 a)
Transmitter Distortion  - 
With an audio tone set to any frequency between 300 Hz and 3.0 kHz at any level 
T
TAHT

DSB-AM
between -25.0 dBm to +20.0 dBm, and the modulator adjusted to achieve 90 percent 

modulation, the resulting modulation distortion shall not exceed 5 percent rms.

113
3.2.2.2. 4.2 a)
Transmitter AM Modulation 
The MDR transmitter shall prevent overmodulation of the carrier under all 
T
TAML
PCM voice portion of this 

Level - DSB-AM
conditions and to retain a modulation level:
requirement not verified 

1) at +/- 10 percent of the setting of the Control Parameter ID#13, transmitter 
during OCT

Modulation Percent (AM) and 

2) that does not exceed 100 percent for a 1004 Hz  tone with an audio level that 

varies over the full specified input range when either the analog input (regardless 

of audio input level setting) or the PCM voice is used.

114
3.2.2.2. 5 a)
Transmitter RF Output Power
The MDR transmitter shall operate in any mode at any power level for load Voltage 
T
TARF/TVRF
TARF - DSB-AM/TVRF - 

Standing Wave Ratio (VSWR) up to and including 3.0:1.
VDL Mode 3

115
3.2.2.2. 5 b)
Transmitter RF Output Power
The MDR transmitter shall not suffer any damage nor suffer subsequent 
T
TARF

performance degradation, and meets all its requirements after transmitting in any 

mode at any power level into a complex impedance of any magnitude and phase, 

including open and short circuit terminations.

116
3.2.2.2. 5 c)
Transmitter RF Output Power
The MDR transmitter shall operate at a VSWR of 2.0:1 or less with no damage, with 
T
TARF/TVRF
TARF - DSB-AM/TVRF - 

no part exceeding dissipation limits and with no performance degradation.
VDL Mode 3

117
3.2.2.2. 5.1 a) 1)
Transmitter RF Output Power -
The MDR transmitter shall deliver the RF output (averaged over a 
T
TVRF

 VDL Mode 3, 15 Watt Power 
V/D-burst or M-burst) as specified in the header of the burst into a nominal 50-ohm

Output
 load impedance.

118
3.2.2.2. 5.1 a) 2)
Transmitter RF Output Power -
The MDR transmitter RF output shall be adjustable in 0.5 dB steps over the range 
T
TVRF
0.5dB step size will not be 

 VDL Mode 3, 15 Watt Power 
from 2 watts to 15 watts.
verified during OCT

Output

119
3.2.2.2. 5.1 a) 3)
Transmitter RF Output Power -
The MDR transmitter shall deliver not less than 50 percent of the set RF signal 
T
TVRF

 VDL Mode 3, 15 Watt Power 
power into any impedance having a maximum VSWR of 3:1 at any phase angle.

Output

120
3.2.2.2. 5.1 b) 1)
Transmitter RF Output Power -
The MDR transmitter shall deliver the RF output (averaged over a V/D-burst
T
TVRF

 VDL Mode 3, 50 Watts Power
 or M-burst) as specified in the header of the burst into a nominal 50-ohm load 

 Output
impedance. 

121
3.2.2.2. 5.1 b) 2)
Transmitter RF Output Power -
The MDR transmitter RF output shall be adjustable in 0.5 dB steps over the range 
T
TVRF
0.5dB step size will not be 

 VDL Mode 3, 50 Watts Power
from 10 watts to 50 watts.
verified during OCT

 Output

122
3.2.2.2. 5.1 b) 3)
Transmitter RF Output Power -
The MDR transmitter shall deliver not less than 50 percent of the set RF signal 
T
TVRF

 VDL Mode 3, 50 Watts Power
power into any impedance having a maximum VSWR of 3:1 at any phase angle.

 Output

124
3.2.2.2. 5.2 a) 1)
Transmitter RF Output Power -
The MDR transmitter shall deliver the RF output specified in Control Parameter 
T
TARF

 DSB-AM, 15 Watt Power 
#12, Power Output, into a nominal 50 ohm load impedance when transmitting a CW 

Output
signal.

125
3.2.2.2. 5.2 a) 2)
Transmitter RF Output Power -
The MDR transmitter shall be adjustable in 0.5 dB steps over the range from 2 
D
DMPO

 DSB-AM, 15 Watt Power 
watts to 15 watts.

Output

126
3.2.2.2. 5.2 a) 3)
Transmitter RF Output Power -
The MDR transmitter shall deliver not less than 50 percent of the set CW RF signal 
T
TARF

 DSB-AM, 15 Watt Power 
power into any impedance having a maximum VSWR of 3:1 at any phase angle.

Output

128
3.2.2.2. 5.2 b) 1)
Transmitter RF Output Power -
The MDR transmitter shall deliver the RF power output specified in Control 
T
TARF

 DSB-AM, 50 Watt Power 
Parameter #12, Power Output, into a nominal 50 ohm load impedance when 

Output
transmitting a CW signal.

129
3.2.2.2. 5.2 b) 2)
Transmitter RF Output Power -
The MDR transmitter shall be adjustable in nominal 0.5 dB steps over the range 
D
DMPO

 DSB-AM, 50 Watt Power 
from 10 watts to 50 watts maximum unmodulated CW RF power.

Output

130
3.2.2.2. 5.2 b) 3)
Transmitter RF Output Power -
The MDR transmitter shall deliver not less than 50 percent of the set CW RF signal 
T
TARF

 DSB-AM, 50 Watt Power 
power into any impedance having a maximum VSWR of 3:1 at any phase angle.

Output

131
3.2.2.2. 5.3 a)
TDMA Slot Power Setting 
The MDR transmitter shall have the ability to change the power in each TDMA 
T
TVRF

Requirements
slot for VDL Mode 3 operation.

134
3.2.2.2. 5.4 a)
Transmitter Leakage - VDL 
When unkeyed, the MDR transmitter shall not produce more than -97 dBm in-band 
T
TXTL
Only verified in DSB-AM

Mode 3 and DSB-AM
leakage when measured at the MDR RF output.

135
3.2.2.2. 6 a)
Transmitter Back 
In the fixed tuned configuration, the amplitude of each radio frequency back 
T
TXIM
Only verified in DSB-AM

Intermodulation - VDL Mode 3
intermodulation product shall be at least 40 dB below the amplitude of an 

 and DSB-AM
interfering signal fed into the MDR RF output at either:

1) 28 dB below the transmitter maximum output level and spaced +/- 2 MHz from the

 MDR transmitter output frequency or 

2) 42 dB below the transmitter maximum output level and spaced +/- 500 kHz from 

the MDR transmitter output frequency.

136
3.2.2.2. 7.1 a)
Transmitter Duty Cycle - VDL 
The MDR transmitter shall operate at a 79.5 percent duty cycle at the maximum 
T
TXDC
OCT limited to a min of 

Mode3
rated output continuously, for at least 8,760 hours.
24hrs.

137
3.2.2.2. 7.2 a)
Transmitter Duty Cycle - 
The MDR transmitter shall operate at a 100 percent duty cycle at the maximum rated
T
TXDC
OCT limited to a min of 

DSB-AM
 output continuously for at least 8,760 hours.
24hrs.

138
3.2.2.2. 8 a)
Transmitter Spurious 
Spurious emission levels shall meet the limits imposed by the transmit mask of 
T
TAAP/TVAP
TAAP - DSB-AM/TVAP 

Emissions - VDL Mode 3 and 
Section 3.2.2.2.10.
VDL Mode 3

DSB-AM

139
3.2.2.2. 9 a)
Transmitter Harmonic Output -
The level of each harmonic frequency of the carrier shall be less than -80.0 dBc (-65 
T
TXHO
Only verified in DSB-AM

 VDL Mode 3 and DSB-AM
dBm within the Global Navigation Satellite System (GNSS) band) when measured at

 the MDR RF output.

140
3.2.2.2.10 a) 1)
Transmitter Adjacent Channel 
15 Watt and 50 Watt Configuration, Fixed-Tuned Configuration, VDL Mode 3 and 
T
TAAP/TVAP
TAAP - DSB-AM/TVAP 

Power
DSB-AM Modulated 90 Percent with a 1004 Hz Tone
VDL Mode 3

While in a fixed tuned configuration, the amount of power from an MDR transmitter

 under all operating conditions when measured over the 25 kHz channel bandwidth 

of the first adjacent channel shall not exceed -40 dBc (-62 dBc in center 16 kHz).

141
3.2.2.2.10 a) 2)
Transmitter Adjacent Channel 
15 Watt and 50 Watt Configuration, Fixed-Tuned Configuration, VDL Mode 3 and 
T
TAAP/TVAP
TAAP - DSB-AM/TVAP 

Power
DSB-AM Modulated 90 Percent with a 1004 Hz Tone
VDL Mode 3, See Figure 3-1

The amount of power from an MDR transmitter under all operating conditions 

when measured over the 25 kHz channel bandwidth of the second and third 

adjacent channels shall be -65 dBc maximum, -70 dBc maximum for the fourth 

through seventh adjacent channels, -75 dBc maximum for the eighth through 

fifteenth adjacent channels, -92 dBc maximum for the sixteenth through nineteenth 

adjacent channels, and -113 dBc maximum for any frequency greater than 500 kHz 

from the tuned channel center and –137 dBc maximum for any frequency greater 

than 2 MHz from the tuned channel center.

142
3.2.2.2.11.2 a)
Transmitter Carrier-Induced 
The carrier induced audio noise level due to the MDR transmitting a CW signal 
T
TACN

Noise (Residual AM) - 
shall be at least 40.0 dB below the detected audio output (300 Hz - 3.0 kHz detected 

DSB-AM
bandwidth) when the carrier is modulated  90 percent with a 1004 Hz tone.

143
3.2.2.2.12.2 a)
Transmitter Keying - DSB-AM
The MDR transmitter shall accept both local and remote keying signals.
T
TALK

144
3.2.2.2.12.2 b)
Transmitter Keying - DSB-AM
The local keying signal shall be via a push-to-talk microphone connected directly 
T
TALK

to the transmitter front panel microphone jack.

145
3.2.2.2.12.2 c)
Transmitter Keying - DSB-AM
Remote keying signals shall be via the application of a ground, or alternately, +6 
T
TAKY

VDC to +48 VDC.

146
3.2.2.2.12.2 d)
Transmitter Keying - DSB-AM
The remote keying signals for current or voltage control shall be on separate pins 
T
TAKY

of the MDR transmitter remote connector.

147
3.2.2.2.12.2 e)
Transmitter Keying - DSB-AM
Remote keying signals shall take priority over local keying signals when the MDR 
T
TALK

transmitter is on-line.

148
3.2.2.2.12.2 f)
Transmitter Keying - DSB-AM
For ground keying, the source current required shall not exceed 10 milliamperes and
T
TAKY

 not generate a pull-up voltage exceeding 40 volts.

149
3.2.2.2.12.2 g)
Transmitter Keying - DSB-AM
The keying time shall not exceed 15 milliseconds as measured from the application 
T
TAKT

of a keying signal to the time when the MDR transmitter is at 90 percent of the full 

power level.

150
3.2.2.2.12.2 h)
Transmitter Keying - DSB-AM
The MDR transmitter shall continue to transmit while the keying signal is present 
T
TAKY

per item 3.2.2.2.12.2c above, except as specified in 3.2.2.2.2.

151
3.2.2.2.12.2 i)
Transmitter Keying - DSB-AM
The sink current shall not exceed 0.5 mA with voltage keying.
T
TAKY

152
3.2.2.2.13 a)
Transmitter Frequency 
The MDR transmitter frequency tolerance shall be +/- 0.0001 percent (+/-1.0 ppm) 
A
ALOF

Tolerance - VDL Mode 3 and 
of the Current Frequency (See Table 3-3, ID#2) for any period of one year following

DSB-AM
 alignment over the full frequency range specified in Section 3.2.1.1.1, and the 

temperature range specified in Section 3.4.3.1.

157
3.2.3. 1 a)
MDR Control
The MDR control functions shall support real-time system management actions 
D
DMCP
RIU not verified in this test 

from the following two control points when the MDR is in the Online and Offline 
case

state and when the MDR is in Recovery or Failed states in accordance with the state


definitions in Section 6.2.15 :

1. Maintenance Data Terminal (MDT) connector located on the front of the MDR 

receiver and transmitter provides local control.

2. RIU data connector located on the rear of the MDR receiver and transmitter 

provides remote control.

158
3.2.3. 1.1 a)
MDT Interface
The MDR shall accept control input and provide control replies and monitoring 
D
DMAP/DMCP/DM

output and alarm/alert indications via the MDT connector.
MR

160
3.2.3. 1.1 b)
MDT Interface
The MDR shall continue to operate with an MDT connected, logged in, and upon 
D
DMDS

removal of the MDT.

161
3.2.3. 1.2 a)
Remote Maintenance 
The MDR/RIU shall accept control input from the RIU and provide control replies, 
LL
None
Must meet Test Cases IMCP

Monitoring and Control
monitoring output and alarm/alert indications to the RIU via the MDR/RIU 
 and IMMP.

connector.

163
3.2.3. 2 a)
Control Parameter 
The MDR shall allow modification of the control parameters of the MDR receiver 
D
DMCP

Adjustments
and transmitter summarized in Table 3-3.

169
3.2.3. 3 a)
MDR Monitoring and 
The MDR monitoring function shall perform real-time system performance 
D
DMMR

Reporting
monitoring and provide real-time system performance reporting when the MDR is 

in the Offline or Online state, and when the MDR is in Recovery state in accordance

 with  Section 3.2.3.3.b and the Recovery state definition in Section 6.2.15.

171
3.2.3. 3 d)
MDR Monitoring and 
There shall be three instances where monitoring messages are sent to the local 
D
DMMR

Reporting
MDT and to the RIU:

1) Upon request via a Control message with parameter ID#30, 

2) When an alert or alarm threshold is crossed, and 

3) When a monitored parameter returns to a value within the normal range.

172
3.2.3. 3 e)
MDR Monitoring and 
The alert or alarm status messages shall be sent within 4 seconds of when the 
D
DMMR

Reporting
parameter being monitored crosses the threshold level.

173
3.2.3. 3.1 a)
Non-Congesting Monitoring
The MDR shall monitor automatically on a continuous basis without blocking or 
D
DMMR

delaying operational communications and management and without the need for 

the insertion of an external command.

174
3.2.3. 3.1 b)
Non-Congesting Monitoring
The MDR monitoring shall not cause the MDR function to degrade below 
A
AVPM

requirements during operation of the system.

175
3.2.3. 3.1 c)
Non-Congesting Monitoring
Regardless of the frequency of alarm and alert status messages, the MDR 
A
AVPM

monitoring function shall not prevent the reception and processing of commands.

176
3.2.3. 3.2 a)
Alarm/Alert Monitoring 
The MDR receiver and transmitter shall suppress alarm and alert status messages 
D
DMAP
RIU not verified in this test 

Suppression
to the MDT and RIU upon command.
case

177
3.2.3. 3.2 b)
Alarm/Alert Monitoring 
The MDR receiver and transmitter shall send the alert event acknowledging the 
D
DMAP

Suppression
command to suppress alarm and alert status messages before suppressing alarm 

and alert radio monitoring messages.

179
3.2.3. 4 a)
Alarm/Alert Processing
The MDR parameters to be monitored shall be described by three monitored 
D
DMAP

parameter states:

1) Normal

2) Alert

3) Alarm

180
3.2.3. 4 b)
Alarm/Alert Processing
The monitored parameter states shall be defined by a range of values that are 
D
DMAP

adjoined such that value ranges of the alert state is bordering on the normal state 

at one end of its range and the alarm state on the other side of its range.

182
3.2.3. 4 d)
Alarm/Alert Processing
The MDR shall determine the change between normal state, alert state, and alarm 
D
DMAP

state of MDR status parameters by comparing data to pre-established thresholds.

184
3.2.3. 4 f)
Alarm/Alert Processing
The MDR shall automatically declare an alert event when a monitored parameter 
D
DMAP

and/or element status changes to a value that is outside the normal operating range

 but within the alert range.

185
3.2.3. 4 g)
Alarm/Alert Processing
The alert event shall be reported once per occurrence with the PRI field set to 1.
D
DMAP

186
3.2.3. 4 i)
Alarm/Alert Processing
The MDR shall automatically declare a return to normal event when a monitored 
D
DMAP

parameter and/or element status that was previously outside the normal range 

changes to a value that is inside the normal range.

187
3.2.3. 4 j)
Alarm/Alert Processing
The return to normal event shall be reported once per occurrence with the PRI field 
D
DMAP

set to 0.

188
3.2.3. 4 k)
Alarm/Alert Processing
The MDR shall automatically declare an alarm event when a monitored parameter 
D
DMAP

and/or element status changes to a value crossing from the alert  range to the alarm

 range.

189
3.2.3. 4 l)
Alarm/Alert Processing
The alarm event shall be reported once per occurrence with the PRI field set to 2.
D
DMAP

190
3.2.3. 4 n)
Alarm/Alert Processing
The MDR shall automatically declare a state change event when the value changes
D
DMAP

 for a monitored parameter and/or element status that indicates a configuration or 

mode change to the MDR.

191
3.2.3. 4 o)
Alarm/Alert Processing
The MDR State change event shall be reported once per occurrence with the PRI 
D
DMAP

field set to 1.

193
3.2.3. 4 p)
Alarm/Alert Processing
The MDR shall provide unsolicited radio monitoring message notification within 4 
D
DMAP

seconds of alarm/alert occurrence.

195
3.2.3. 5 b)
MDR Monitoring Parameters
The MDR receiver and transmitter shall monitor the parameters summarized in 
D
DMMR
See Table 3-4

Table 3-4.

211
3.2.3.10 a)
Vendor Built In Test
The vendor shall make their built-in test accessible to the FAA.
D
DBIT

212
3.3.1 a)
Legacy Interfaces Between 
MDR receiver and transmitter equipment shall support the existing interfaces for 
LL
None
Must meet FAA-E-2938 

RCE and MDR
remote receiver interfaces, remote transmitter interfaces, local receiver audio and 
Shalls #217, 220, 219, and 

local microphone.
221.

213
3.3.1.1 a)
RF Connectors
External Radio Frequency (RF) connectors shall be 50 ohm coaxial type N female.
I
PCON

214
3.3.1.2 a)
Electrical Input Power 
Electrical input power connectors shall be of the following male types: two 
I
PCON

Connectors
conductor polarized for DC inputs and three-conductor National Electrical 

Manufacturers Association (NEMA) type for AC inputs.

215
3.3.1.2 b)
Electrical Input Power 
Both power connectors shall conform to FAA-G-2100.
I
PCON

Connectors

216
3.3.1.3 a)
Receiver Remote Connector
This electrical connector shall be located on the rear of the MDR receiver.
I
PCON

217
3.3.1.3 b)
Receiver Remote Connector
Signals and their levels shall be as below: (See Table in Section 3.3.1.3 b)
T
RAAC/RAIF
RAAC - General verification 

of #217

218
3.3.1.4 a)
Transmitter Remote Connector
This electrical connector shall be located on the rear of the MDR transmitter.
I
PCON

219
3.3.1.4 b)
Transmitter Remote Connector
Signals and levels shall be as below: (See table in Section 3.3.1.4 b)
T
TAKY/TAML

220
3.3.1.5 a)
Receiver Local Headset 
The MDR receiver local headset connector shall be located on the front panel of 
I
PCON

Connection
the MDR receiver and interface with a type NT49985A or equivalent headset with a



PJ055 plug.

221
3.3.1.6 a)
Transmitter Local Microphone
The MDR transmitter local microphone connector shall be located on the front 
I
PCON

 Connection
panel of the MDR transmitter and mate with plug type  PJ068 for use with an 

M85/U carbon microphone, or an equivalent, 

.

222
3.3.2.1 a)
MDT Connector
The connector for the MDT shall be located on the front panel of the MDR receiver
I
PCON

 and transmitter.

223
3.3.2.1 b)
MDT Connector
The connector shall be a female DB-9, RS-232 serial interface.
I
PCON

224
3.3.2.2 a)
RIU Connector
The MDR receiver and transmitter shall each have a single digital data bus 
I
PCON

interfacing with the RIU.

225
3.3.2.2 c)
RIU Connector
The connector for the RIU shall be located on the rear of the MDR receiver and 
I
PCON

transmitter.

226
3.3.2.2 d)
RIU Connector
The connector shall be a female RJ-48.
I
PCON

227
3.3.1.1.1 a)
MDR RF Connector
The MDR RF connector shall be used for the transmitter output and receiver input.
I
PCON

239
3.4.1.1. 1 a)
Workmanship
Workmanship shall be in accordance with the requirements of this specification, 
A
AWRK

FAA-G-2100, and MIL-HDBK-454, Guideline 9.

252
3.4.1.1. 2 a)
Equipment Size
The MDR receivers and transmitters shall be constructed to allow for installation 
I
PMEC

into a standard EIA 19" equipment rack.

253
3.4.1.1. 2 b)
Equipment Size
Mounting hole dimensions, spacing, and panel size shall be as specified in 
I
PMEC

EIA-310E (old designation EIA-RS-310D).

254
3.4.1.1. 2 c)
Equipment Size
Each MDR receiver shall not exceed 2 units in height and 18.5 inches in depth.
T
PS&W

255
3.4.1.1. 2 d)
Equipment Size
Each 15 watt MDR transmitter configuration or single enclosure MDR transmitter 
T
PS&W

shall not exceed 3 units in height and 18.5 inches in depth.

256
3.4.1.1. 2 e)
Equipment Size
Each 50 watt MDR transmitter configuration shall not exceed 4 units in height and 
T
PS&W

18.5 inches in depth.

257
3.4.1.1. 3 a)
Equipment Weight
The individual MDR receiver and transmitter weight shall not exceed 37 pounds for
T
PS&W

 each unit in accordance with FAA-G-2100, Section 3.3.6.3, male and female 

maximum weight lift.

258
3.4.1.1. 4 a)
Equipment Slides
The MDR equipment shall allow access to control, monitoring and maintenance 
I
PMEC

activities with the equipment bolted to the standard FAA equipment rack.

259
3.4.1.1. 4 b)
Equipment Slides
The MDR equipment shall include slides that:
I
PMEC

1) extend the MDR equipment the full length of the MDR equipment

2) have end-stops that prevent over-extension

3) meet FAA-G-2100, Section 3.1.2.4.3

4) have the slide component attached to the MDR be separable, without tools, from

 the slide-component that will be attached to the equipment rack.

260
3.4.1.1. 5 a)
Nameplates
Each MDR receiver and transmitter furnished shall have a nameplate mounted on 
I
PF&L

the front of the chassis as specified in FAA-G-2100, section 3.3.3.1 and associated 

Subsections.

261
3.4.1.1. 6 a)
Pin Layout Identification
Numbering or lettering on, or immediately adjacent to, the connectors shall identify 
I
PF&L

all connector pins.

264
3.4.1.1. 7 a)
MDR Installation/Removal
The MDR receiver and transmitter shall be constructed to be installed, removed, 
I
PMEC

and reinstalled with a minimum of common tools and without extensive 

disassembly.

265
3.4.1.1. 8 a)
MDR Set Up
The MDR receiver and transmitter shall be initially set up and adjusted under 
D
DSWU

normal operating conditions (see Section 3.4.3.1), following the procedures in the 

technical instruction book.

266
3.4.1.1. 9 a)
MDR Warm-up
The MDR receiver and transmitter shall meet the requirements of full power 
D
DSWU

operation within 30 seconds of turn on.

267
3.4.1.1.10 a)
Thermal Protection
The MDR receiver and transmitter shall not be damaged by 
A
AENV

over-temperature/over-heat conditions.

268
3.4.1.1.10 b)
Thermal Protection
The thermal circuit shall not cause a reduction in operation (power output) when 
A
AENV

operating within the duty cycle and environmental conditions specified.

269
3.4.1.1.11 a)
Shock and Vibration 
Shock and vibration protection shall conform to MIL-STD-810, Method 516.3, 
A
AS&V

Protection
Procedure VI-Bench Handling.

270
3.4.1.1.11 b)
Shock and Vibration 
In all cases, no fixed part shall become loose.
A
AS&V

Protection

271
3.4.1.1.11 c)
Shock and Vibration 
No movable part or permanently set adjustment shall shift its setting or position.
A
AS&V

Protection

272
3.4.1.1.11 d)
Shock and Vibration 
No degradation in MDR receiver and transmitter performance shall occur under the 
A
AS&V

Protection
environmental service and operational conditions specified herein.

273
3.4.1.1.12 a)
Grounding, Bonding, and 
The MDR receiver and transmitter grounding, bonding, and shielding protection 
A
AGBS

Shielding
shall be as specified in FAA-STD-020B, sections 3.8, 3.9, and 3.10, and associated 

Subsections.

275
3.4.1.1.13 b)
Acoustical Noise Criteria 
Sound pressure and acoustic noise levels generated by the MDR equipment in 
A
AANC

Requirement
normal operation shall not exceed the limits as specified in FAA-G-2100, section 

3.3.6.1, Subsection c.

278
3.4.1.1.14 b)
Material, Processes, and Parts
The components shall be equal to or better than those components meeting the 
A
AMPP

applicable EIA standards and suitable for the purpose intended.

279
3.4.1.1.14 c)
Material, Processes, and Parts
All parts used in the MDR receiver and transmitter shall be operated within their 
A
AMPP

electrical ratings and the environmental requirements of this specification.

280
3.4.1.1.14.1 a)
Ferrous Materials
Ferrous materials, if used, shall be corrosion-resisting types.
A
AMPP

285
3.4.1.1.14.3 a)
Arc-resistant Materials
Arc-resistant materials shall be used for insulation of electrical power circuits 
A
AMPP

where arcing is likely to occur.

286
3.4.1.1.14.4 a)
Dissimilar Metals
Selection and protection of dissimilar metal combinations shall be in accordance 
A
AMPP

with FAA-G-2100, section 3.3.1.1.1 and MIL-STD-889.

287
3.4.1.1.14.5 a)
Fibrous Material
Fibrous material shall not be used.
A
AMPP

288
3.4.1.1.14.6 a)
Flammable Materials
Flammable materials shall not be used without prior FAA approval in accordance 
A
AMPP

with FAA-G-2100, section 3.3.1.1.3.

290
3.4.1.1.15 a)
Safety
An MDR equipment malfunction shall in no way contribute to the destruction of 
A
ASAF

the equipment or any part of its environment.

291
3.4.1.1.15 b)
Safety
Safety shall conform to the requirements of FAA-G-2100, section 3.3.5 and 
A
ASAF

associated Subsections.

292
3.4.1.1.16 a)
Human Performance/Human 
The MDR receiver and transmitter shall conform to the applicable criteria contained
A
AHPE

Engineering
 in FAA-G-2100, section 3.3.6 and the FAA Human Factors Design Guide.

295
3.4.1.1.17 b)
Removable Parts and Mating 
When two or more pieces of equipment require interconnection, the necessary 
I
PREM

Connectors
mating connectors (except coaxial) shall be supplied for both the MDR and 

associated equipment that interfaces with the MDR in accordance with 

FAA-G-2100, section 3.1.2.1.

297
3.4.1.2.1 a)
Frequency Change Time
The time required to completely retune the receiver or transmitter to a new 
D
DSFQ
DSB-AM Only

frequency, including any required realignment shall not exceed 30 minutes 

including retuning of the internal filters.

298
3.4.1.2.1 b)
Frequency Change Time
MDR receivers and transmitters shall include protective features to guard against 
D
DSFQ
DSB-AM Only

inadvertent frequency changes.

299
3.4.1.2.2 a)
Detents
The controls with an "OFF" position shall have a detent or equivalent in the ON 
I
PDSP

position to prevent inadvertent operation.

300
3.4.1.2.3 a)
Adjustment Range
The adjustment range of the MDR receiver and transmitter operator and 
A
AARG

maintenance controls shall be constructed to preclude damage to the equipment or 

its subassemblies when adjusted to the limits of the control travel.

301
3.4.1.2.3 b)
Adjustment Range
The range of control shall be constructed to reduce the sensitivity and criticality of
A
AARG

 the adjustment task to the maximum extent possible.

302
3.4.1.2.4 a)
Power Switches/Power On 
The MDR receiver and transmitter shall have a front panel mounted AC and DC 
I
PDSP

Indicators
power switches and a Primary Power Source Selector switch next to or in between 

these power switches.

305
3.4.1.2.4 e)
Power Switches/Power On 
Power switches shall have detents in order to avoid inadvertent action (operation).
I
PDSP

Indicators

306
3.4.1.2.5 a)
Front Panel Display
The MDR receiver and transmitter front panel shall provide 
I
PDSP

1) a alphanumeric display of the frequency, mode of operation, and operational 

state

2) three separate visual indicators (e.g. LEDs) for quick-look status

307
3.4.1.2.5 e)
Front Panel Display
The front panel alphanumeric display shall be back-lit, and viewable for at least +/- 
I
PDSP

30 degrees off horizontal or vertical axis.

309
3.4.1.2.6 a)
Functions and Labeling
Labeling shall be permanent, legible, and mounted so that the data are visible to 
I
PF&L

personnel without the need for disassemble the part or adjacent functional or 

structural parts.

310
3.4.1.2.6 b)
Functions and Labeling
Connectors shall be identified on the plug-in side by labels that describe their 
I
PF&L

specific functions.

311
3.4.1.2.6 c)
Functions and Labeling
All fuse positions shall be marked with the rated current capacity, voltage rating, 
I
PF&L

and type of fuse to be used.

312
3.4.1.2.6 d)
Functions and Labeling
Delayed action fuses shall have the additional designation "SLOW".
I
PF&L

313
3.4.1.2.6 e)
Functions and Labeling
All fuse markings shall be on the insertion side, so as to be visible when replacing 
I
PF&L

fuses.

314
3.4.1.2.6 f)
Functions and Labeling
The following functions and corresponding labels shall be available on the MDR 
I
PF&L
See Table 3-5

receiver or transmitter as specified in Table 3-5:

316
3.4.2.1 a)
Input Power Requirements
The MDR equipment shall meet the requirements of this specification with primary 
T
SYIP

line input voltage of 120 VAC (+/-10 percent), 60 Hz (+/-3 Hz) single phase and with

 an alternate line input voltage of 24 VDC, negative ground, (-10/+20percent).

317
3.4.2.1 b)
Input Power Requirements
During the loss of primary power (or non-availability of primary power) the 
T
SYIP

equipment shall automatically switch to operating off secondary power.

318
3.4.2.1 c)
Input Power Requirements
Activation of this internal automatic line switchover shall allow for equipment 
T
SYIP

operation from a secondary DC power source.

319
3.4.2.1 d)
Input Power Requirements
The MDR equipment shall operate under varying conditions, such as slow 
T
SYIP

variations of AC and DC line voltages and AC line frequency, within the ranges 

specified herein.

320
3.4.2.1 e)
Input Power Requirements
The MDR equipment shall automatically resume normal operation when subjected 
T
SYIP

to power interruptions and/or outages as called out by FAA-G-2100, Section 

3.1.1.8.

321
3.4.2.1 f)
Input Power Requirements
Both AC and DC voltage inputs shall be from the rear of the MDR equipment, and 
I
PCON

when practical, be located on the lower right side of the equipment as viewed from 

the rear.

322
3.4.2.1 g)
Input Power Requirements
The maximum current draw for the MDR equipment shall be as listed in Table 3-6.
T
SYIP
See Table 3-6

323
3.4.2.1.1 a)
Power Cords
The equipment shall be provided with: 1) a removable six foot, three conductor AC 
I
PCON

power cord and 2) a removable six foot, two conductor DC power cord, each 

matching with the respective connector on the MDR receiver and transmitter.

324
3.4.2.1.1 b)
Power Cords
The AC cord(s) shall have the AC protection ground lead configured to ground the
I
PCON

 chassis as specified in FAA-G-2100, Section 3.1.1.9.

325
3.4.2.2 a)
Reverse Polarity Protection
The MDR receiver and transmitter shall incorporate reverse polarity protection to 
T
SYIP

prevent damage to the equipment if the polarity of the 24 VDC input voltage is 

reversed.

326
3.4.2.3 a)
Circuit Protection
All MDR receiver and transmitter input/output circuits shall include circuit 
T
SYSC

protection, which prevents opens or shorts at the input/output terminals from 

damaging the equipment.

327
3.4.2.3 b)
Circuit Protection
When the short or open is removed, circuit performance shall show no sign of 
T
SYSC

performance degradation in accordance with FAA-G-2100, Section 3.1.1.7.

328
3.4.2.3.1 a)
Current Overload Protection
Current overload protection for the MDR receiver and transmitter shall be provided
I
PELC

 by fuses, circuit breakers, or other protective devices for primary input AC and DC

 circuits as specified in FAA-G-2100, Section 3.3.1.3.2 and associated Subsection.

329
3.4.2.3.2 a)
Protective Caps
Protective caps for mating with normally unmated or infrequently used connectors 
I
PELC

(i.e., local microphone input jacks or test/diagnostic input/output connectors) on 

the MDR receiver and transmitter shall be provided in accordance with 

FAA-G-2100, Section 3.3.1.3.3.4.

331
3.4.2.3.3 b)
Electrostatic Discharge 
All circuits and components used in the equipment that are susceptible to damage 
A
AESD

Control
by ESD shall be protected as specified in FAA-G-2100, Section 3.2.7 and 

FAA-STD-020B, Section 3.12.3.

332
3.4.2.3.4 a)
AC Harmonic Content
The total harmonic content of the MDR receiver or transmitters current shall not 
T
SYAC

produce a total harmonic distortion (THD) that exceeds 5 percent of the 

fundamental (AC at 60 Hz) source current.

333
3.4.2.3.4 b)
AC Harmonic Content
No single harmonic shall be greater than 3 percent of the fundamental (AC at 60 Hz)
T
SYAC

 source power current.

334
3.4.2.3.5 a)
AC Inrush Current Limiting
The MDR receiver and transmitter AC inrush current characteristics (in all of the 
T
SYAC
See Figure 3-3

equipment configurations) shall not exceed 1.5 times overcurrent shown in Figure 

3-3.

335
3.4.2.3.5 b)
AC Inrush Current Limiting
The duration of the inrush current shall be measured from the point at which the 
T
SYAC

power is turned on to the point to which the current returns within 110 percent of 

its normal value.

336
3.4.2.3.6 a)
AC Power Factor
The MDR receiver and transmitter (in all of their configurations) shall present a 
T
SYAC

power factor to the AC power source of not less than 0.7 leading or lagging when 

operating under steady state conditions, from 25 percent to 100 percent of full load 

at the nominal line voltage (120VAC).

337
3.4.2.3.7 a)
Transient Protection
The MDR receiver and transmitter shall contain protective devices in the audio 
A
AESD

circuits that conform to IEEE/ANSI Standards C62.36-1994, (Surge Protectors Used 

in Low-voltage Data, Communications, and Signaling Circuits), in the RF circuits 

that conform to IEEE/ANSI Standards C62.31-1987, (Gas-Tube Surge-Protective 

Devices), and in the AC power circuits that conform to IEEE/ANSI Standards 

C62.41-1991, (IEEE Recommended Practice on Surge Voltages in Low-voltage AC 

Power Circuits).

338
3.4.2.3.7 b)
Transient Protection
The MDR receiver and transmitter shall provide overall unit protection as outlined 
A
AESD

in IEEE/ANSI Standard C62.47-1992, (IEEE Guide on Electrostatic Discharge (ESD).

340
3.4.2.4 a)
Test Points
External test points shall be female BNC type connectors.
I
PCON

344
3.4.2.6 a)
Loss of Input Voltage
The loss or variance of input voltage, including loss of voltage caused by 
T
SYLV

activation of circuit protector devices, shall not cause or induce any damage to any

 component in the MDR receiver and transmitter or other interfacing equipment.

345
3.4.3 a)
Environmental Conditions
The MDR receiver and transmitter shall be constructed of materials to withstand 
A
AENV

any combination of environmental and service conditions specified below without 

causing damage or degradation of performance below the requirements of this 

specification.

346
3.4.3.1 a)
Operating Conditions
The MDR receiver and transmitter shall be able to operate in a facility under the 
A
AENV
See Table 3-7

operating conditions specified in Table 3-7:

347
3.4.3.2 a)
Non-Operating Conditions
The MDR equipment shall meet the requirements for a non-operating conditions in 
A
AENV
See Table 3-8

Table 3-8:

351
3.4.3.3 c)
Equipment Ventilation and 
The MDR front panel shall not present a thermal contact hazard to personnel in 
A
AHPE

Cooling
accordance with FAA Human Factors Guide, Section 12.10.1.

352
3.4.4 b)
Electromagnetic Compatibility
Electromagnetic emission and susceptibility of the MDR receiver and transmitter 
A
AEMC

shall not exceed the limits in MIL-STD-461 requirements CE-102, CS-101, CS-114, 

CS-115, CS-116, RE-102 and RS-103.

353
3.5.1.1 a)
Mean Time Between Failure
The predicted Mean Time Between Failure (MTBF) for the MDR receiver and 
A
AMTB

transmitter shall be not less than 26,280 hours.

354
3.5.2 a)
Maintainability
The MDR receiver and transmitter shall provide parameter adjustments for routine 
A
AMTB

maintenance.

355
3.5.2 b)
Maintainability
The MDR receiver and transmitter each shall be an LRU.
A
AMTB

357
3.5.2.1 a)
Mean Time To Repair
The Mean Time To Repair (MTTR) of the MDR (receiver and transmitter) shall not 
A
AMTB

be greater than 30 minutes at the site (LRU replacement).

363
3.5.2.2 a)
Periodic Maintenance
The MDR receiver and transmitter shall be configured so that periodic maintenance can 
A
AMTB

be performed without disrupting other MDrs that are on-line.

364
3.5.2.2 b)
Periodic Maintenance
Periodic maintenance intervals shall meet or exceed one year.
A
AMTB

365
3.5.3 a)
Service Life
The MDR receiver and transmitter shall have a minimum useful service life of 20 
A
AMTB

years.

367
3.2.2.1. 3 a)
Receiver Sensitivity
The MDR receiver RF input shall have a 50 ohm characteristic impedance.
T
RASN

368
3.2.2.1. 9 b)
Receiver Audio Output 
With an RF input consisting of a -87 dBm carrier AM modulated 30 percent with a 
T
RAAC

Control
1004 Hz tone, the front panel headphone jack audio level shall be continuously 

adjustable with the front panel volume control from –25 dBm to +20 dBm.

369
3.2.2.1.23.2 a)
Receiver Frequency Capture 
The MDR receiver shall meet the sensitivity requirement of Section 3.2.2.1.3 with a 
T
RACP

Range - DSB-AM
maximum carrier frequency offset of +/- 885 Hz from nominal for air/ground 

communications.

370
3.2.2.1.24.2 a)
Receiver Doppler Rate - 
The MDR receiver shall meet the sensitivity requirement of Section 3.2.2.1.3 with a 
A
ARDP

DSB-AM
carrier frequency change rate of 18 Hz/s within the entire range of Doppler shift +/- 

200 Hz .

371
3.2.2.2. 1 d)
Transmitter Digital and Audio 
The MDR transmitter shall receive a PTT signal for analog voice 
T
TALK

Interfaces
originating from the control site.

373
3.2.2.2.12.2 j)
Transmitter Keying - DSB-AM
An open keyline shall be interpreted an non-keyed.
T
TAKY

374
3.2.2.2.14 a)
ATR Operation
The MDR transmitter shall include an ATR function, supported in both DSB-AM 
A/T
AATR/SATR
AATR - for VDL Mode 3, 

and VDL Mode 3 modes,
SATR - for DSB-AM

 which connects a single, shared antenna to the host MDR transmitter


(i.e., the MDR transmitter with both the ATR function and the direct connection to the 


antenna) and another MDR.

375
3.2.2.2.14 b)
ATR Operation
The ATR shall support the following antenna configurations:
T
SATR

1) Transmitter/Receiver on the same frequency for transceiver (T/R) operation (see 

example in Figure 6-3);

2) Transmitter/Transmitter on the same frequency for main/standby (TX M/S) 

operation (see example in Figure 6-4).

376
3.2.2.2.14 d)
ATR Operation
In the Dynamic Mode, when the antenna is in use by the local MDR (actively 
T
SATR

transmitting), the ATRC (common) connector shall be routed to the ATR2 

connector.

377
3.2.2.2.14 e)
ATR Operation
In the Dynamic Mode, when the antenna is not in use by the local MDR, the ATRC
T
SATR

 (common) connector shall be routed to the ATR1 connector.

379
3.2.2.2.14 f)
ATR Operation
Failure of the local MDR shall not prevent or degrade the ATRC to ATR1 path 
T
SATR

(e.g., the failed or default Path is ATRC to ATR1).

380
3.2.2.2.14 g)
ATR Operation
In the T/R configuration, the ATR shall switch fast enough for interslot and 
A
AATR

intraslot VDL Mode 3 operation.

381
3.2.2.2.14 h)
ATR Operation
In the T/R configuration, the ATR shall provide sufficient isolation between the 
T
SATR

ATR1 and ATR2 connector paths during MDR transmissions (ATRC to ATR2) to 

prevent signals stronger than –7 dBm from reaching the MDR receiver (ATR1).

382
3.2.2.2.14 i)
ATR Operation
In the T/R configuration, the ATR shall provide sufficient leakage from the MDR 
T
SATR

transmitter (ATR2) to the MDR receiver (ATR1) to allow the MDR receiver(s) to 

monitor if the MDR transmitter is operating, without damaging the MDR 

receiver(s).

383
3.2.2.2.14 j)
ATR Operation
In the TX M/S configuration, the ATR shall provide sufficient isolation between 
T
SATR

the ATR1 and ATR2 connector paths to prevent damage to the non-radiating 

transmitter.

384
3.2.2.2.14 l)
ATR Operation
The ATR operation shall allow for the use of the internal filter and/or an external RF
I
PCON

 filter in any configuration (see Figures 6-3 and 6-4).

385
3.2.2.2.14 m)
ATR Operation
The MDR shall be equipped with three external, removable jumpers capable of 
I
PREM

operational use to provide connectivity between: 1) the MDR RF and ATR2 

connectors, 2) the MDR RF to FILTER IN connectors, and 3) the FILTER OUT to 

ATR2 connectors.

386
3.4.1.2.7 a)
Filter Tuning
If the internal filter is manually tunable, it shall be tunable via the front panel.
I
PCON

387
3.2.2.1.17.1 b)
Collocation - VDL Mode 3
While in a remotely tunable configuration, the VDL Mode 3 sensitivity 
T
RVCO

requirements defined in Section 3.2.2.1.3 shall not be degraded by more than 14 dB 

(-86 dBm) in the presence of an off channel transmitter, keyed, with a 15 watt 

carrier, DSB-AM modulated 90 percent with a 400 Hz tone or a 15 watt VDL Mode 3

 transmitter with four slots active and in time synchronization with the desired 

signal, when the frequency separation and transmit-receive path isolation in Case 

A below is provided.

388
3.2.2.1.17.1 c)
Collocation - VDL Mode 3
While in a remotely tunable configuration, the VDL Mode 3 sensitivity 
T
RVCO

requirements defined in Section 3.2.2.1.3 shall not be degraded by more than 28 dB 

(-72 dBm) in the presence of an off channel transmitter, keyed, with a 15 watt 

carrier, DSB-AM modulated 90 percent with a 400 Hz tone or a 15 watt VDL Mode 3

 transmitter with four slots active and in time synchronization with the desired 

signal, when the frequency separation and transmit-receive path isolation in Case B

 below is provided.

389
3.2.2.1.17.2 b)
Collocation - DSB-AM
While in a remotely tunable configuration, the DSB-AM sensitivity requirements 
T
RACO

defined in Section 3.2.2.1.3  shall not be degraded by more than 16 dB (-86 dBm) in 

the presence of an off channel transmitter, keyed, with a 15 watt carrier, DSB-AM 

modulated 90 percent with a 400 Hz tone or in the presence of a 15 watt VDL Mode 

3 transmitter with four slots active, when the frequency separation and 

transmit-receive path isolation in Case A below is provided.

390
3.2.2.1.17.2 c)
Collocation - DSB-AM
While in a remotely tunable configuration, the DSB-AM sensitivity requirements 
T
RACO

defined in Section 3.2.2.1.3 shall not be degraded by more than 30 dB (-72 dBm) in 

the presence of an off channel transmitter, keyed, with a 15 watt carrier, DSB-AM 

modulated 90 percent with a 400 Hz tone or in the presence of a 15 watt VDL Mode 

3 transmitter with four slots active, when the frequency separation and 

transmit-receive path isolation in Case B below is provided.

391
3.2.2.2.10 b) 1)
Transmitter Adjacent Channel 
15 Watt and 50 Watt Configuration, Remotely-Tunable Configuration, VDL Mode 3
T
TAAP/TVAP
TAAP - DSB-AM/TVAP 

Power
 and DSB-AM Modulated 90 Percent with a 1004 Hz Tone
VDL Mode 3

While in a remotely tunable configuration, the amount of power from an MDR 

transmitter under all operating conditions when measured over the 25 kHz channel 

bandwidth of the first adjacent channel shall not exceed -40 dBc (-62 dBc in center 

16 kHz).

392
3.2.2.2.10 b) 2)
Transmitter Adjacent Channel 
15 Watt and 50 Watt Configuration, Remotely-Tunable Configuration, VDL Mode 3
T
TAAP/TVAP
TAAP - DSB-AM/TVAP 

Power
 and DSB-AM Modulated 90 Percent with a 1004 Hz Tone
VDL Mode 3, See Figure 3-1

The amount of power from an MDR transmitter under all operating conditions 

when measured over the 25 kHz channel bandwidth of the second and third 

adjacent channels shall be -65 dBc maximum, -70 dBc maximum for the fourth 

through seventh adjacent channels, -75 dBc maximum for the eighth through 

fifteenth adjacent channels, -92 dBc maximum for the sixteenth through nineteenth 

adjacent channels, and -107 dBc maximum for any frequency greater than 500 kHz 

from the tuned channel center.

393
3.2.2.2.13 b)
Transmitter Frequency 
The reference used to derive the transmitter operating frequency shall have a 
A
ALOF

Tolerance - VDL Mode 3 and 
tuning adjustment adequate to compensate for aging during the operational life 

DSB-AM
of the equipment.

395
3.2.2.2.13 c)
Transmitter Frequency 
The transmitter operating frequency shall be adjustable within +/- 1 ppm of the 
A
ALOF

Tolerance - VDL Mode 3 and 
tuned channel center frequency.

DSB-AM

397
3.2.1.2.2.4 a)
LBACs for the MDR Receiver
The MDR receiver shall use the Time of Arrival (TOA) field to indicate the time 
T
ISTC

offset from the beginning of the VDL Mode 3 6-second epoch where the center of 

the first symbol of the synchronization sequence occurred for received bursts.

399
3.2.1.2.2.4 c)
LBACs for the MDR Receiver
The MDR receiver shall search the VDL Mode 3 synchronization signals using the 
T
ISTC
See Table 3-1A

Sync Search Control message parameters received from the RIU to determine the 

type of VDL Mode 3 synchronization sequence(s) to search for (STYPE field) as 

specified in the Table below, and the time window in which to search for the 

specified synchronization sequence(s) using the S_START and S_STOP fields.

400
3.2.1.6.1 a)
HDLC Frame Structure
The MDR shall support the HDLC Frame Structure as defined in NAS-IC-41033502.
T
IDLL

401
3.2.1.6.2 a)
Link Control
The MDR shall support the link initialization procedures defined in 
T
ILLI

NAS-IC-41033502.

402
3.2.1.6.2 b)
Link Control
The MDR shall provide the means to clear the link at any time, in accordance to 
T
ILCF

NAS-IC-41033502.

403
3.2.1.6.3 a)
Link Level Parameters
The MDR shall limit the size of HDLC frames across the MDR/RIU link according 
T
ILLI

to the N1 parameter in accordance with NAS-IC-41033502.

404
3.2.1.6.4 a)
HDLC Frame Timing
The MDR shall support the timing and size of HDLC frame transmissions between 
T
IHFT

the MDR and RIU, in accordance to NAS-IC-41033502.

405
3.2.1.6.5 a)
Link Level Message 
The MDR shall support the Link Level Message Structure between the MDR and 
T
ILLI

Description
RIU, in accordance to NAS-IC-41033502.

406
3.2.1.6.5.1 a)
General Message Structure
The MDR shall support the General Message Structure between the MDR and RIU,
T
IDBM/ILSM/IMBM

 in accordance to NAS-IC-41033502.
/IPVM/IRCM/IRM

M/ISCM/IVBM

407
3.2.1.6.5.1 b)
General Message Structure
The MDR shall support the message types and message ID’s, as defined in the 
T
IDBM/ILSM/IMBM
See Table 3-1B

Table 3-1B below:
/IPVM/IRCM/IRM

M/ISCM/IVBM

408
3.2.1.6.5.1 c)
General Message Structure
The MDR shall support the field descriptions and message encoding, as defined in 
T
IDBM/ILSM/IMBM
See Table 3-1B

NAS-IC-41033502, for each of the message types identified in the Table above.
/IPVM/IRCM/IRM

M/ISCM/IVBM

409
3.2.1.6.5.1.2 a)
Data-Burst (D-Burst) Message
The MDR transmitter shall receive D-burst messages from the RIU (Message ID = 
T
IDBM

1), encoded as defined in NAS-IC-41033502.

410
3.2.1.6.5.1.3 a)
Management-Burst (M-Burst) 
The MDR transmitter shall receive M-burst messages from the RIU (Message ID = 
T
IMBM

Message
2), encoded as defined in NAS-IC-41033502.

411
3.2.1.6.5.1.4 a)
Sync Search Control Message
The MDR receiver shall receive sync search control messages from the RIU 
T
ISCM

(Message ID = 3), encoded as defined in NAS-IC-41033502.

412
3.2.1.6.5.1.5 a)
PCM-Voice Message
The MDR  transmitter shall receive PCM-Voice messages from the RIU (Message 
T
IPVM

ID = 4), encoded as defined in NAS-IC-41033502.

413
3.2.1.6.5.1.6 a)
Radio Control Message
The MDR shall receive radio control messages from the RIU (Message ID = 5), and 
T
IRCM

respond with messages encoded as defined in NAS-IC-41033502.

414
3.2.1.6.5.1.7 a)
Radio Monitoring Message
The MDR shall send radio monitoring messages to the RIU (Message ID = 6), 
T
IRMM

encoded as defined in NAS-IC-41033502.

415
3.2.1.6.5.1.8 a)
RIU/MDR Status Message
The MDR shall send/receive RIU/MDR status messages to/from the RIU (Message
T
ILSM

 ID = 7), encoded as defined in NAS-IC-41033502.

416
3.2.1.6.5.1.8 b)
RIU/MDR Status Message
The RIU/MDR status message shall  report the status of the MDR or be used by 
T
ILSM

the RIU to complete the link initialization.

417
3.2.1.6.6 a)
MDR Receiver HDLC 
For the first vocoder frame in a VDL Mode 3 received burst (VFSN=1), the V-burst 
T
IRHT

Message Timing
HDLC message shall have the LEN field set to 96.

418
3.2.1.6.6 b)
MDR Receiver HDLC 
For VFSN=1, the MDR receiver shall complete transmission of the V-burst message
T
IRHT

Message Timing
 HDLC end FLAG no later than time:

Trxv1 = [[TOA/16+55.5]/10,500] + Tmp + 0.00343 seconds,

where Trxv1 is the time offset measured from the start of the 6-second VDL epoch 

in which the burst was received, TOA is the Time of Arrival as specified in the 

V-burst message header, and Tmp is the maximum MDR receiver processing time as

 specified by the MDR manufacturer with Tmp < 8 milliseconds.

419
3.2.1.6.6 c)
MDR Receiver HDLC 
The MDR Receiver shall send the vocoder frames to the RIU in the order in which 
T
IRHT

Message Timing
they are demodulated.

420
3.2.1.6.6 d)
MDR Receiver HDLC 
The MDR Receiver shall complete transmission of the HDLC end FLAG for the 
T
IRHT

Message Timing
V-burst message that contains vocoder frame 6 no later than time:

Trxv2-6 =  [[TOA/16 + 55.5]/10,500] + 0.030 seconds,

where Trxv2-6 is the time offset measured from the start of the 6-second VDL epoch

 in which the burst was received, and TOA is the Time of Arrival as specified in the

 V-burst message header.

422
3.2.1.6.6 f)
MDR Receiver HDLC 
The MDR receiver shall complete transmission of the M-Burst message HDLC end 
T
IRHT

Message Timing
FLAG no later than 30 milliseconds after the TOA as specified in the M-burst 

message header.

423
3.2.1.6.6 g)
MDR Receiver HDLC 
The MDR receiver shall send the data segments to the RIU in the order in which 
T
IRHT

Message Timing
they are demodulated.

425
3.2.1.6.6 i)
MDR Receiver HDLC 
The MDR receiver shall complete transmission of the D-burst message HDLC end 
T
IRHT

Message Timing
FLAG for the last D-burst message segment in a D-burst no later than 30 

milliseconds after the TOA as specified in the D-Burst message header.

426
3.2.1.7 a)
MDR/RIU Physical Layer
The MDR shall support the fractional T1 protocol as defined in NAS-IC-41033502.
A
AT1P

427
3.2.1.7.1 a)
T1 Time Slot Assignments
The MDR shall be configurable to use any of one of the five data channels plus the
T
ITSA

 timing channel (slots 1 and 2), in accordance with NAS-IC-41033502.

428
3.2.1.7.2 a)
T1 Time Slots - Timing 
The MDR shall support the characteristics of the T1 Timing Channel, in 
T
ITTC

Channel
accordance with NAS-IC-41033502.

429
3.2.1.7.2 b)
T1 Time Slots - Timing 
The MDR shall loop-back to the RIU the information contained in the Timing 
T
ITTC

Channel
Channel every T1 frame to allow the RIU to measure the round trip time delay 

through the telecommunications path between the RIU and MDR.

430
3.2.1.7.2 c)
T1 Time Slots - Timing 
The looped back Timing Channel shall be delayed in the MDR by a constant time 
T
ITTC

Channel
Ttcl+/-10 microsecond tolerance, where Ttcl</= 1 millisecond.

432
3.2.1.7.2 e)
T1 Time Slots - Timing 
The MDR shall derive all necessary VDL Mode 3 TDMA timing information using 
T
ITTC

Channel
the Timing Channel, T1 frame timing, and the MAC Timing Offset Correction 

messages provided by the RIU.

433
3.2.1.7.2 f)
T1 Time Slots - Timing 
The MDR shall incorporate the necessary corrections to compensate for internal 
T
ITTC

Channel
delays within the radio (e.g., processing delays, FIR filter delays, modulation 

delays, demodulation delays).

434
3.2.1.7.2 g)
T1 Time Slots - Timing 
The MDR shall detect this error condition and report it to the RIU.
T
ITTC

Channel

435
3.2.2.1. 1.2.1 a)
DSB-AM PCM Voice 
The MDR receiver shall convert demodulated DSB-AM audio to linear Pulse Code 
T
IPVM

Reception
Modulation (PCM) at a sampling rate of 8,000 16-bit PCM samples per second with 

a maximum quantization level corresponding with 100 percent DSB-AM modulation

 level and send PCM messages to the RIU over the T1 link.

436
3.2.2.1. 1.2.1 b)
DSB-AM PCM Voice 
The format of the PCM messages sent to the RIU shall be as specified in 
T
IPVM

Reception
NAS-IC-41033502.

438
3.2.2.1. 1.2.1 c)
DSB-AM PCM Voice 
With the exception of the last PCM voice packet in a voice reception, all PCM 
T
IPVM

Reception
voice packets sent to the RIU shall contain the same number of 16-bit PCM 

samples, Npcm, where:  120 <=  Npcm <=  200.

439
3.2.2.1. 1.2.1 d)
DSB-AM PCM Voice 
The last PCM voice packet in a voice reception sent to the RIU shall contain less 
T
IPVM

Reception
than or equal to Npcm linear PCM samples.

440
3.2.2.1. 1.2.1 e)
DSB-AM PCM Voice 
For N=1 and N=2, the MDR receiver shall complete transmission of the HDLC end 
T
IPVM

Reception
FLAG for the Nth PCM message in a downlink DSB-AM voice reception no later 

than 0.0075 + [(N+1) * Tvf] seconds after squelch break, where:

      N = PCM message number since squelch break; N = 1,2,3…

      Tvf = K / 8,000 seconds, and

      K = number of PCM samples in the Nth PCM message (LEN field / 16).

441
3.2.2.1. 1.2.1 f)
DSB-AM PCM Voice 
For N>2, the MDR receiver shall complete transmission of the HDLC end FLAG for 
T
IPVM

Reception
the Nth PCM message in a downlink DSB-AM voice reception no later than 0.0075 

+ [(N-2) * Tvf] seconds after the HDLC end Flag for the 2nd PCM message (N=2) 

has been transmitted over the T1 link, where:

      N = PCM message number since squelch break; N = 3,4,5…

      Tvf = K / 8,000 seconds, and

      K = number of PCM samples in the Nth PCM message (LEN field / 16).

442
3.2.2.1. 1.2.1 g)
DSB-AM PCM Voice 

T
IPVM

Reception

  For  PCM messages, the N1 parameter does not apply and the maximum number of 





 Information bits shall be limited to 3,264.

443
3.2.2.1. 1.2.1 h)
DSB-AM PCM Voice 

T
IPVM

Reception
deleted

444
3.2.2.1. 8 b)
Receiver Frequency Tolerance
The reference used to generate the receiver operating frequency shall have a 
A
ALOF

 - VDL Mode 3 and DSB-AM
tuning adjustment to compensate for aging during the operational life of the 

equipment.

446
3.2.2.1. 8 c)
Receiver Frequency Tolerance
The receiver operating frequency shall be adjustable to within +/- 1 ppm of the 
A
ALOF

 - VDL Mode 3 and DSB-AM
tuned channel center frequency.

447
3.2.2.2. 1.2.1 a)
DSB-AM PCM Voice 
The transmit MDR shall perform DSB-AM modulation on the linear Pulse Code 
T
IPVM

Transmission
Modulation (PCM) sample stream provided by the RIU at a sampling rate of 8,000 

16-bit PCM samples per second.

448
3.2.2.2. 1.2.1 b)
DSB-AM PCM Voice 
At the start of a new uplink PCM voice transmission that requires more than one 
T
IPVM

Transmission
PCM message (EOM field = 0 in first PCM message), the transmit MDR shall begin 

DSB-AM voice modulation between 0 and 9 milliseconds after the receipt of the 

second complete PCM message in the voice transmission from the RIU.

449
3.2.2.2. 1.2.1 c)
DSB-AM PCM Voice 
If the entire voice transmission requires less than two PCM messages (EOM field = 
T
IPVM

Transmission
1 in first PCM message), the MDR shall begin DSB-AM voice modulation no later 

than 9 milliseconds after the receipt of the PCM message HDLC end FLAG from the

 RIU.

450
3.2.2.2. 1.2.1 d)
DSB-AM PCM Voice 
After an uplink PCM DSB-AM uplink voice transmission has begun, the MDR 
T
IPVM

Transmission
shall continuously modulate DSB-AM voice, while the HDLC end FLAG for each 

PCM message is received from the RIU at least 7.5 milliseconds prior to the time 

when the first PCM sample in the PCM message is required to be modulated

452
3.2.3. 2 c)
Control Parameter 
The MDR receiver and transmitter shall set parameters to within the tolerance of 
D
DMCP

Adjustments
the associated monitoring parameter (i.e., same Parameter ID).

454
3.2.3. 2. 1 a)
Log-In (ID=1)
The log-in/log-out parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Allow the log-in through the MDT/RIU and allow the MDT/RIU initiated log-out
"D"/IMCP by test method 

 as per Section 3.2.3.2.g.
"T"

2) Include a date/time field, the user identifier, the user terminal identifier, and the 

security token.

3) Be applicable to MDR receivers and MDR transmitters

4) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502.

455
3.2.3. 2. 2 a)
Current Frequency (ID=2)
The current frequency control parameter shall:
D/T
DMCP/DSTU/IMCP
DMCP/DSTU by Test 

1) Set the desired frequency of the MDR receiver or MDR transmitter as per 
Method "D"; IMPO by Test 

Section 3.2.1.1.1 
Method "T"

2) Be a set of multiple discrete frequency values

3) Have a minimum value of 112.00000 MHz

4) Have a maximum value of 136.97500 MHz

5) Have a step value of 8 1/3 kHz

6) Have a default value of the last tuned frequency on Restore, 118.00000 MHz on 

Initialization

7) Be applicable to the MDR receiver and MDR transmitters

8) Have a message/bit format that complies with the MDR/RIU ICD 

(NAS-IC-41033502)

456
3.2.3. 2. 3 a)
Lowest Tunable Frequency 
The lowest tunable frequency parameter shall:
D/T
DMCP/DSTU/IMCP
DMCP/DSTU by Test 

(ID=3)
1) Set the lowest tunable frequency of the MDR receiver or MDR transmitter as per 
Method "D"; IMPO by Test 

Section 3.2.1.1.1b
Method "T"

2) Be a set of multiple discrete frequency values

3) Have a minimum value of 112.00000 MHz

4) Have a maximum value of 118.00000 MHz

5) Have a step value of 25 kHz

6) Have a default value of 118.00000 MHz

7) Be applicable to the MDR receiver and MDR transmitters

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

457
3.2.3. 2. 4 a)
Mode of Operation (ID=4)
The mode of operation parameter shall:
D/T
DMCP/DSTU/IMCP
DMCP/DSTU by Test 

1) Set the MDR receiver or MDR transmitter in the 25 kHz DSB-AM, 8 1/3 kHz 
Method "D"; IMPO by Test 

DSB-AM, or VDL Mode 3 modes as per Section 3.2.1.1
Method "T"

2) Be a set of three discrete values: 25kHz DSB-AM, 8 1/3 kHz DSB-AM, VDL 

Mode 3

3) Have a default value of 25 kHz DSB-AM mode

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

458
3.2.3. 2. 5 a)
MDR State (ID=5)
The MDR state parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Instruct the MDR receiver or MDR transmitter to alter its operational state as per
"D"/IMCP by test method 

 Section 3.2.1.5 
"T"

2) Be one of three discrete values representing the states (Power Down (if 

exercised), Online, Offline)

3) Have a default value of Offline

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

459
3.2.3. 2. 6 a)
Threshold Setting (ID=6)
The threshold setting parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Provide new alert and alarm threshold values for the various monitoring 
"D"/IMCP by test method 

parameters, including the parameter ID and the new alert and alarm thresholds as 
"T"

per Section 3.2.3.4

2) Contain thresholds for low Alarm, high Alarm, low Alert, high Alert (as 

applicable) of variable type with values anywhere in the range of the parameter 

values specified in Table 3-4 

3) Have a default value (of the selected parameter) as specified in Table 3-4

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

460
3.2.3. 2. 7 a)
Time (ID=7)
The time parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Set the time of the clock in the MDR receiver or MDR transmitter used for time 
"D"/IMCP by test method 

stamping log entries as per Section 3.2.3.6. 
"T"

2) Be in the time format of MM/DD/YYYY/HH:MM:SS.SS 

3) Have a default value of 01/01/2000/00:00:00.00

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

461
3.2.3. 2. 8 a)
Squelch RF Threshold Level 
The squelch RF threshold level setting (AM) parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

Setting (AM) (ID=8)
1) Set the RF power squelch threshold for the DSB-AM modes as per Section 
"D"/IMCP by test method 

3.2.2.1.16
"T"

2) Be a discrete setting

3) Have a minimum value of 0

4) Have a maximum value of 63

5) Have a step value of 1

6) Have a default value of 3

7) Correlate settings of 0 to 63 to denote RF input power levels in the range of –102 

dBm to  –50 dBm, with setting of 0 correlating to RF input power level of –102 dBm,

 and setting of 63 correlating to RF input power level of –50 dBm

8) Be applicable to the MDR receiver

9) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

462
3.2.3. 2.10 a)
Audio Output Level (AM) 
The receiver audio output level (AM) parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=10)
1) Set the desired audio output level on the main audio output of the  MDR receiver
"D"/IMCP by test method 

 to support Section 3.2.2.1.9
"T"

2) Be a power level in dBm

3) Have a minimum value of -25 dBm

4) Have a maximum value of 20 dBm

5) Have a step value of 0.5 dB

6) Have a default value of –8 dBm

7) Be applicable to the MDR receiver

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

463
3.2.3. 2.11 a)
Receiver Mute (AM) (ID=11)
The receiver mute (AM) parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Mute or unmute the MDR receiver for the DSB-AM modes as per Section 
"D"/IMCP by test method 

3.2.2.1.12.2
"T"

2) Be a set of two discrete values: Muted or Unmuted  

3) Have a default value of Unmuted

4) Be applicable to the MDR receiver

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

464
3.2.3. 2.12 a)
Power Output (AM) (ID=12)
The output power parameter shall:
D/T
DMCP/DMPO/IMC
DMCP/DMPO by Test 

1) Set the MDR transmitter RF output power (CW) as per Section 3.2.2.2.5.2
P
Method "D"; IMPO by Test 

2) Be an RF power level in dBm
Method "T"

3) Have a minimum value for the 15 watt MDR transmitter configuration of 33 dBm

4) Have a minimum value for the 50 watt MDR transmitter configuration of 40 dBm

5) Have a minimum value of 33 dBm if a single MDR transmitter enclosure is used 

for both 15 and 50W requirements.

6) Have a maximum value for the 15 watt MDR transmitter configuration of 42 dBm

7) Have a maximum value for the 50 watt MDR transmitter configuration of 47 dBm

8) Have a maximum value of 47 dBm if a single MDR transmitter enclosure is used 

for both 15 and 50W requirements.

9) Have a resolution (step size) of 0.5 dB for the all transmitter configurations

10) RESERVED

11) Have a default value for the 15 watt MDR transmitter configuration of 33 dBm 

12) Have a default value for the 50 watt MDR transmitter configuration of 40 dBm

13) Have a default value of 33 dBm if a single MDR transmitter enclosure is used 

for both 15W and 50W requirements.

14) Be applicable to the MDR transmitters

15) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

465
3.2.3. 2.13 a)
Transmission Modulation % 
The transmission modulation % (AM) parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(AM) (ID=13)
1) Set the MDR transmitter modulation percentage for the DSB-AM modes as per 
"D"/IMCP by test method 

Section 3.2.2.2.4
"T"

2) Be in percent of modulation  

3) Have a minimum value of 0 percent

4) Have a maximum value of 100 percent

5) Have a step value of 1 percent

6) Have a default value of 90 percent

7) Be applicable to the MDR transmitters

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

466
3.2.3. 2.14 a)
ATR Switch State (ID=14)
The ATR switch state parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Configure the connection to the antenna for the ATR switch when in the Static 
"D"/IMCP by test method 

mode
"T"

2) Be two discrete values:  ATR1 or ATR2

3) Have a default value of:  ATR2

4) Be applicable to the MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

467
3.2.3. 2.15 a)
Switch Software Version 
The switch software version parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=15)
1) Indicate to the MDR receiver or the MDR transmitter to reboot to the alternate 
"D"/IMCP by test method 

stored software image indicated in support of Section 3.2.1.4
"T"

2) Cause the MDR to transition to the Power Up state and begin operation using 

the alternate software image (and initiate Power Up sequence) after two Switch 

Software Version control  parameters are received within 1 second.

3) Only be accepted when in the Offline state

4) Be one value:  Switch Software Version  

5) Be applicable to the MDR receiver and MDR transmitters

6) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

468
3.2.3. 2.16 a)
N1 (Number of Information 
The N1 parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

Bits) (ID=16)
1) Set the  maximum number of bits in the information fields as defined in  
"D"/IMCP by test method 

Section 3.2.1.6.3a
"T"

2) Be in Number of Bits  

3) Have a minimum value of 128 bits

4) Have a maximum value of 4096 bits

5) Have a step value of 8 bits

6) Have a default value of 512

7) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

469
3.2.3. 2.17 a)
T1 (Link Response Timer) 
The T1 parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=17)
1) Set the link response timer as defined in Section 3.2.1.6.3b
"D"/IMCP by test method 

2) Be in milliseconds  
"T"

3) Have a minimum value of 100 milliseconds

4) Have a maximum value of 500 milliseconds

5) Have a step value of 1 millisecond

6) Have a default value of 200 milliseconds

7) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

470
3.2.3. 2.18 a)
T3 (Reassembly Timer) 
The T3 parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=18)
1) Set the reassembly timer as defined in Section 3.2.1.6.3d
"D"/IMCP by test method 

2) Be in milliseconds  
"T"

3) Have a minimum value of 50 milliseconds

4) Have a maximum value of 65,535 milliseconds

5) Have a step value of 1 millisecond

6) Have a default value of 250 milliseconds

7) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

471
3.2.3. 2.19 a)
HDLC Channel Number 
The HDLC channel number parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=19)
1) Set the HDLC channel for the MDR receiver or MDR transmitter to use to 
"D"/IMCP by test method 

communicate with the RIU (for DACS operation where many MDRs are collocated),
"T"

 as per Section 3.2.1.7.1

2) Be a range of 5 values

3) Have a minimum value of 1

4) Have a maximum value of 5

5) Have a step value of 1

6) Have a default value of 1

7) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

472
3.2.3. 2.20 a)
Transmission Timeout (AM) 
The transmission timeout (AM) parameter shall:
D/T
DMCP/DMTT/IMC
DMCP/DMPO by Test 

(ID=20)
1) Set the MDR transmitter timeout value or disable the timeout timer as per Section
P
Method "D"; IMPO by Test 

 3.2.2.2.2.2
Method "T"

2) Be in seconds  

3) Have a minimum value of 0 seconds (disabled)

4) Have a maximum value of 300 seconds

5) Have a step value of 5 seconds

6) Have a default value of 35 seconds

7) Be applicable to the MDR transmitter

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

473
3.2.3. 2.21 a)
Squelch Enable/Disable 
The squelch enable/disable parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=21)
1) Set whether the squelch function of the MDR receiver (Section 3.2.2.1.16) is 
"D"/IMCP by test method 

active or not
"T"

2) Be two discrete settings:  ENABLE or DISABLE  

3) Have a default value of ENABLE

4) Be applicable to the MDR receiver

5) Have a format that complies with the MDR/RIU ICD NAS-IC-41033502

474
3.2.3. 2.22 a)
Request Read Back (ID=30)
The request read back parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Cause the MDR receiver or MDR transmitter to  reply with a radio monitoring 
"D"/IMCP by test method 

message containing the desired monitoring parameter indicated in the Monitoring 
"T"

Parameter ID field, to support Section 3.2.3.3c) and 3.2.3.8

2) Contain five fields:  Monitoring parameter ID, Iterations, Interval, Filter, and Data

3) Be applicable to the MDR receiver and MDR transmitters

4) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

475
3.2.3. 2.23 a)
Audio Input Level (AM) 
The audio input level (AM) parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=31)
1) Set the audio input level expected at the main audio output of the MDR 
"D"/IMCP by test method 

transmitter used to set the audio input gain, as per Section 3.2.2.2.4.2
"T"

2) Be power in dBm

3) Have a minimum value of –25 dBm

4) Have a maximum value of +20 dBm

5) Have a step value of 0.5 dB

6) Have a default value of –8 dBm

7) Be applicable to the MDR transmitter

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

476
3.2.3. 2.26 a)
MAC Timing Offset 
The MAC timing offset correction (VDL Mode 3) parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

Correction (VDL Mode 3) 
1) Indicate the relative time correction, in microseconds, that should be applied to 
"D"/IMCP by test method 

(ID=34)
all MDR M-burst and V/D-burst operations, relative to the previous perceived 
"T"

MAC 6-second epoch in the MDR, which is derived from the receiver T1 framing 

and Timing Channel from the RIU in support of Section 3.2.1.7.2e and 3.2.1.7.2g

2) Be timed in microseconds  

3) Have a minimum value of -32768 microseconds

4) Have a maximum value of 32767 microseconds

5) Have a step value of 1 microsecond

6) Have a default value of 0 microseconds

7) Be applicable to the MDR receivers and MDR transmitters

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

477
3.2.3. 2.27 a)
Suppress Alert/Alarm (ID=35)
The suppress alert/alarm parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Cause the MDR receiver and MDR transmitter to cease or resume transmitting 
"D"/IMCP by test method 

alert and alarm messages to the MDT or RIU as per Section 3.2.3.3.2
"T"

2) Be two discrete values: Suppress or Normal  

3) Have a default value of Normal

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

478
3.2.3. 2.28 a)
Reset (ID=36)
The reset parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Have two values: Warm Reset and Factory Reset
"D"/IMCP by test method 

2) Restore all control parameters to their default value and cause the MDR to clear 
"T"

the link and then transition to the Power Up state (and initiate Power Up sequence) 

after two Reset (Factory Reset) control parameters are received within 1 second. 

3) Cause the MDR to clear the link and then to transition to the Power Up state 

(and initiate Power Up sequence) after two Reset (Warm Reset) control parameters 

are received within 1 second.

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

479
3.2.3. 2.29 a)
Software Upload 
The software upload enable/disable parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

Enable/Disable (ID=37)
1) Enable the MDR receiver or MDR transmitter to upload operational software  to 
"D"/IMCP by test method 

support the programmability requirements of Sections 3.2.1.4 and 3.2.3.9.3.1
"T"

2) Have two discrete values:  Enable Upload and Disable Upload

3) Have a default value of Disable Upload

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

480
3.2.3. 2.30 a)
Software Upload (ID=38)
The software upload parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Communicate blocks of the new operational software executable image to 
"D"/IMCP by test method 

reprogram the MDR to support the programmability requirements of Sections 
"T"

3.2.1.4 and 3.2.3.9.3.1.

2) Be ignored unless the Software Upload Enable/Disable parameter indicates that 

an upload is enabled

3) Not include the Binary Data in the Control reply message

4) Have Three Fields: Block Number, Total Blocks, Program Binary Block (variable 

length)

5) Be applicable to the MDR receiver and MDR transmitters

6) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502
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3.2.3. 2.31 a)
Receiver Mute Level (ID=39)
The receiver mute level parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Set the level of attenuation associated with muting a MDR receiver as per 
"D"/IMCP by test method 

Sections 3.2.2.1.12.2c and 3.2.2.1.12.2e
"T"

2) Be three discrete settings:  -15dB, -20dB, No Audio  

3) Have a default value of: “No Audio”

4) Be applicable to the MDR receiver 

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502
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3.2.3. 2.32 a)
Test PTT (ID=40)
The Test PTT parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Key the MDR transmitter continuously while set to “TEST_KEYED” similar to 
"D"/IMCP by test method 

Section 3.2.2.2.12.2
"T"

2) Be two discrete settings:  “TEST_KEYED” or “NOT_TEST_KEYED”

3) Have a default value of “NOT_TEST_KEYED”

4) Be applicable to the MDR transmitter

5) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502
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3.2.3. 5. 1 a)
Event Log (ID=1)
The Event log parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate events logged by the MDR in the Event Log that match the event 
"D"/IMMP by Test Method 

criteria as requested and specified by the RIU or MDT 
"T"

2) Include the following fields: Date/Time, MDR ID, Event Log Message ID, 

Number of Log Entries, and Log Entries

3) Have an alert value whenever a Log-In or Log-Out event occurs

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502
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3.2.3. 5. 2 a)
Current Frequency (ID=2)
The current frequency parameter shall:
D/T
DMMR/DSTU/IM
DMMR/DSTU by Test 

1) Indicate the current frequency to which the MDR receiver or MDR transmitter is 
MP
Method "D"; IMMP by Test

tuned as per Section 3.2.1.1.1
 Method "T"

2) Be a frequency readout

3) Have a minimum value of 112.00000 MHz

4) Have a maximum value of 136.97500 MHz

5) Have a resolution (step size) of 8 1/3 kHz

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502
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3.2.3. 5. 3 a)
Lowest Tunable Frequency 
The lowest tunable frequency parameter shall:
D/T
DMMR/DSTU/IM
DMMR/DSTU by Test 

(ID=3)
1) Indicate the channel label for the minimum frequency that the MDR receiver or 
MP
Method "D"; IMMP by Test

MDR transmitter can be tuned as per Section 3.2.1.1.1b
 Method "T"

2) Be multiple discrete frequency values

3) Have a minimum value of 112.00000 MHz

4) Have a maximum value of 118.00000 MHz

5) Have a resolution (step size) of 25 kHz

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

488
3.2.3. 5. 4 a)
Mode of Operation (ID=4)
The mode of operation (also called system mode) parameter shall:
D/T
DMMR/DSTU/IM
DMMR/DSTU by Test 

1) Indicate the mode of operation for the MDR receiver or MDR transmitter as per 
MP
Method "D"; IMMP by Test

Section 3.2.1.1 
 Method "T"

2) Be one of  3 values representing the modes: 25 kHz DSB-AM, 8.33 kHz DSB-AM,

 or VDL Mode 3 modes

3) Be applicable to the MDR receiver and MDR transmitters

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

489
3.2.3. 5. 5 a)
MDR State (ID=5)
The MDR state parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the MDR receiver or MDR transmitter is in one of six states as per 
"D"/IMMP by Test Method 

Section 3.2.1.5
"T"

2) Be one of 6 discrete values:  Offline, Online, Power Up, Power Down (if 

exercised), Recovery, or Fail

3) Have an alarm value if transition to Fail state

4) Have an alert value for other state transitions

5) Be applicable to the MDR receiver and MDR transmitters

6) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

490
3.2.3. 5. 6 a)
Threshold Setting (ID=6)
The parameter threshold value parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the threshold settings for the MDR transmitter or MDR receiver 
"D"/IMMP by Test Method 

parameters as per Section 3.2.3.4
"T"

2) Be one of variable values

3) Be applicable to the MDR receiver and MDR transmitters

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

491
3.2.3. 5. 7 a)
Time (ID=7)
The time readback parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the current time within the MDR receiver or MDR transmitter to support 
"D"/IMMP by Test Method 

Section 3.2.3.6
"T"

2) Be in a format of MM/DD/YYYY HH:MM:SS.SS

3) Have a resolution (step size) of 0.01 second

4) Have a tolerance (acceptable error)  of  +/-0.1 second

5) Reserved

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

492
3.2.3. 5. 8 a)
Squelch RF Threshold Level 
The squelch RF threshold level setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Setting (AM) (ID=8)
1) Indicate the RF power settings needed to break the DSB-AM squelch of the 
"D"/IMMP by Test Method 

MDR receiver as per 3.2.2.1.16  
"T"

2) Be discrete values

3) Have a minimum value of 0

4) Have a maximum value of 63

5) Have a resolution (step size) of 1

6) Be applicable to the MDR receiver

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

493
3.2.3. 5.10 a)
Audio Output Level Setting 
The audio output level setting (AM) parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(AM) (ID=10)
1) Indicate the setting of the audio output level parameter of the MDR receiver as 
"D"/IMMP by Test Method 

per Section 3.2.2.1.9
"T"

2) Be power in dBm

3) Have a minimum value of –25 dBm

4) Have a maximum value of 20 dBm

5) Have a resolution (step size) of 0.5 dB

6) Be applicable to the MDR receiver

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

494
3.2.3. 5.11 a)
Receiver Mute (AM) (ID=11)
The receiver mute (AM) parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate whenever the MDR receiver is muted or unmuted for DSB-AM as per 
"D"/IMMP by Test Method 

Section 3.2.2.1.12.2
"T"

5) Be one of 2 values:  Muted or Unmuted

6) Be applicable to the MDR receiver

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

495
3.2.3. 5.12 a)
Power Output Setting (AM) 
The power output setting parameter shall:
D/T
DMMR/DMPO/IM
DMMR/DMPO by Test 

(ID=12)
1) Indicate the setting of the Power Output parameter of the MDR transmitter as per
MP
Method "D"; IMMP by Test

 Section 3.2.2.2.5.2
 Method "T"

2) Be a power level in dBm

3) Have a minimum value for the 15 watt MDR transmitter configuration of 33 dBm

4) Have a minimum value for the 50 watt MDR transmitter configuration of 40 dBm

5) Have a minimum value of 33 dBm if a single MDR transmitter enclosure is used 

for both 15W and 50W requirements

6) Have a maximum value for the 15 watt MDR transmitter configuration of 42 dBm

7) Have a maximum value for the 50 watt MDR transmitter configuration of 47 dBm

8) Have a maximum value of  47 dBm if a single MDR transmitter enclosure is used 

for both 15W and 50W requirements.

9) Have a resolution (step size) of 0.5 dB for all transmitter configurations

10) Reserved

11) Be applicable to the MDR transmitters

12) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

497
3.2.3. 5.13 a)
Transmitter Modulation % 
The transmitter modulation % setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Setting (AM) (ID=13)
1) Indicate the setting of the Transmitter modulation % parameter of MDR 
"D"/IMMP by Test Method 

transmitter as described in Section 3.2.2.2.4 
"T"

2) Be in percent

3) Have a minimum value of 0 percent

4) Have a maximum value of 100 percent

5) Have at least 100 steps

6) Have a tolerance (acceptable error) of +/-5 percent

7) Be applicable to the MDR transmitters

8) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

498
3.2.3. 5.14 a)
ATR Switch State (ID=14)
The ATR switch state parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the state of the ATR switch to the antenna 
"D"/IMMP by Test Method 

2) Be one of two discrete values:  ATR1 or ATR2
"T"

3) Reserved

4) Be applicable to the MDR transmitters

5) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

499
3.2.3. 5.15 a)
Software Version (ID=15)
The software version parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the current version of the software active in the MDR receiver or MDR 
"D"/IMMP by Test Method 

transmitter, as well as the version number of the standby software version, to 
"T"

support the programmability requirements of Section 3.2.1.4

2) Be one of 255 discrete values for each field

3) Have a minimum value of 1

4) Have a maximum value of 255

5) Use a value of 0 to indicate an invalid or non-existent version

6) Have a resolution (step size) of 1

7) Have a tolerance (acceptable error) of 0

8) Be applicable to the MDR receiver and MDR transmitters

9) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

500
3.2.3. 5.16 a)
N1 (Number of Information 
The N1 parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Bits) (ID=16)
1) Indicate the  maximum number of bits in the information fields
"D"/IMMP by Test Method 

As Described in Section 3.2.1.6.3a
"T"

2) Be the value in bits 

3) Have a minimum value of 128

4) Have a maximum value of 4096

5) Have a resolution (step size) of 8

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

501
3.2.3. 5.17 a)
T1 (Link Response Timer)  
The T1 parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=17)
1) Indicate the link response time as described in Section 3.2.1.6.3b
"D"/IMMP by Test Method 

2) Be a value in milliseconds 
"T"

3) Have a minimum value of 100 milliseconds

4) Have a maximum value of 500 milliseconds

5) Have a resolution (step size) of  1 millisecond

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

502
3.2.3. 5.18 a)
T3 (Reassembly Timer)  
The T3 reassembly timer parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=18)
1) Indicate the time value of the T3 reassembly timer as described in Section 
"D"/IMMP by Test Method 

3.2.1.6.3d
"T"

2) Be a value in milliseconds

3) Have a minimum value of 50 milliseconds

4) Have a maximum value of 65,535 milliseconds

5) Have a resolution (step size) of 1 millisecond

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

503
3.2.3. 5.19 a)
HDLC Channel Number 
The HDLC channel number parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=19)
1) Indicate the HDLC channel for the MDR receiver or MDR transmitter to use to 
"D"/IMMP by Test Method 

communicate with the RIU (for DACS operation where many MDRs are collocated) 
"T"

as per Section 3.2.1.7.1

2) Be a range of 5 values

3) Have a minimum value of 1

4) Have a maximum value of 5

5) Have a resolution (step size) of 1

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

504
3.2.3. 5.20 a)
Transmission Time-Out Value 
The transmission time-out value (AM) parameter shall:
D/T
DMMR/DMTT/IM
DMMR/DMTT by Test 

(ID=20)
1) Indicate the current time-out value after which the voice transmission will be 
MP
Method "D"; IMMP by Test

terminated by the MDR transmitter as per Section 3.2.2.2.2.2
 Method "T"

2) Be time in seconds

3) Have a minimum value of 0 seconds

4) Have a maximum value of 300 seconds

5) Have a resolution (step size) of 5 seconds

6) Have a tolerance (acceptable error) 0.5 second

7) Be applicable to the MDR transmitters

8) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

505
3.2.3. 5.21 a)
Squelch Enable/Disable (AM) 
The squelch enable/disable parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=21)
1) Indicate the squelch break function (Section 3.2.2.1.16) has either activated or 
"D"/IMMP by Test Method 

deactivated for the DSB-AM modes in the MDR receiver 
"T"

2) Be two discrete values:  ENABLE or DISABLE

3) Be applicable to the MDR receiver

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

506
3.2.3. 5.30 a)
MDR ID Number (ID=50)
The MDR ID number parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the unique identification number assigned to the MDR receiver or MDR 
"D"/IMMP by Test Method 

transmitter 
"T"

2) Be discrete numerical values

3) Have a minimum value of 1

4) Have a maximum value 16,777,215

5) Have a resolution (step size) of 1

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

507
3.2.3. 5.31 a)
RF Input Power Level (AM) 
The RF input power level parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=51)
1) Indicate an estimate of the received signal level present at the MDR RF input to 
"D"/IMMP by Test Method 

support Section 3.2.2.1.21
"T"

2) Be power values in dBm

3) Have a minimum value of –110 dBm

4) Have a maximum value of 15 dBm

5) Have a resolution (step size) 1 dB

6) Have a tolerance (acceptable error) of +/-3 dB

7) Have an alert value of greater than –7 dBm

8) Have an alarm value of greater than +13 dBm

9) Be applicable to the MDR receiver

10) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

508
3.2.3. 5.32 a)
Squelch Break Status (AM) 
The squelch break status (AM) parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=52)
1) Indicate whenever the MDR receiver determines a valid transmission is being 
"D"/IMMP by Test Method 

received as per Section 3.2.2.1.16
"T"

2) For DSB-AM operation, this is achieved by the RF signal exceeding the squelch 

thresholds

3) Be two discrete values:  Squelch Broken or Not Broken

4) Be applicable to the MDR receiver

5) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

509
3.2.3. 5.33 a)
In-Service Time (ID=53)
The in-service time parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the number of hours the MDR receiver or MDR transmitter have been 
"D"/IMMP by Test Method 

continuously powered to support Section 3.5.1.1
"T"

2) Be provided in hours

3) Have a minimum value of 0 hours

4) Have a maximum value of 2e24-1 hours

5) Have a resolution (step size) of 1 hour

6) Have a tolerance (acceptable error) of  +/-1 hour

7) Be applicable to the MDR receiver and MDR transmitters

8) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

510
3.2.3. 5.34 a)
RIU Timing Offset Change 
The RIU timing offset change (VDL Mode 3) parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(VDL Mode 3) (ID=54)
1) Indicate whenever the RIU’s timing reference varies more than 10 microseconds 
"D"/IMMP by Test Method 

for the MDR receiver or MDR transmitter as per Section 3.2.1.7.2g
"T"

2) Be two discrete values: Yes (there is a time slip) or No (there is no time slip)

3) Have an alert value to Alert on time slip

4) Be applicable to the MDR receiver and MDR transmitters

5) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

511
3.2.3. 5.35 a)
Transmit Antenna VSWR 
The transmit antenna VSWR parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=55)
1) Indicate whether the VSWR of the transmit antenna path is acceptable as per 
"D"/IMMP by Test Method 

Section 3.2.2.2.5
"T"

2) Be one of two discrete values:  Good or Bad

3) Have an alarm value of Bad, defined as when the VSWR equals or exceeds 3:1.

4) Be applicable to the MDR transmitters

5) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

513
3.2.3. 9.1 a)
Verification
The MDR shall verify the authenticity, integrity and time validity of the digital 
A
ASSC

signed information received via the MDT or RIU interfaces.

514
3.2.3. 9.1 b)
Verification
The digital signature algorithm that performs this verification shall correspond to at
A
ASSC

 least one of the algorithms defined in FIPS 186-2.

515
3.2.3. 9.1 c)
Verification
The digital signature function shall meet or exceed security level 1 as defined in 
A
ASSC

FIPS 140-1.

516
3.2.3. 9.1 d)
Verification
The digital signature function shall be validated according to FIPS 140-1 by an 
A
ASSC

accredited FIPS 140-1 testing laboratory.

517
3.2.3. 9.2 a)
Keys
The MDR shall provide storage for 10 public key certificates, any of which 
D
DMDS

may be used in verifying the digital signature defined in 3.2.3.9.1.

518
3.2.3. 9.2 b)
Keys
The storage for public keys shall be in non-volatile memory and be maintained 
D
DMDS

through power loss and restoral.

519
3.2.3. 9.2 c)
Keys
The MDR shall provide a mechanism to add and delete public keys via the MDT or 
D
DMDS
RIU not verified in this test 

RIU interface.
case

520
3.2.3. 9.3 a)
Security Procedures
All control parameter commands, except ID#30 Request Readback, shall be 
D
DMDS

accepted only if the requesting device provides a valid digitally signed 

authorization token (“security token”).

521
3.2.3. 9.3 c)
Security Procedures
The MDR shall receive and authenticate the security token each time an RIU or 
D
DMDS
RIU not verified in this test 

MDT logs in.
case

522
3.2.3. 9.3.1 a)
Software Upload Security
Software uploads that are not digitally signed or contain an invalid digital signature
D
DMDS

 shall be rejected.

523
3.2.3. 9.3 b)
Security Procedures
All control parameter commands, except ID#30 Request Readback, received 
D
DMDS

without establishment of, or outside of, a Control session, or are associated with a 

security token that fails digital signature verification, shall be rejected.

526
3.2.3. 9.3.2 b)
Control Session
As long as a valid session is active on one control interface, the MDR shall reject 
T
IMCP

all control parameters from the other control interface.

527
3.2.3. 9.3.2 c)
Control Session
The MDR shall terminate the control session upon log-out, MDT disconnection or 
D
DMDS

after no control parameters is received within 30 minutes.

528
3.2.3. 9.4 a)
Boot Cycle
The MDR boot cycle or equivalent shall be secured such that the possibility of an 
A
ASSC

illegitimate reconfiguration of the MDR operating software during the boot cycle or

 equivalent is extremely low.

529
3.3.2.2 b)
RIU Connector
The MDR receiver and transmitter shall receive epoch timing from the timing 
T
ISTC

channel and voice/data/signaling communications from the HDLC data channel per

 NAS-IC-41033502.

530
3.4.1.2.5 b)
Front Panel Display
The MDR receiver and transmitter visual indicators shall provide visual indications
D
DMAP

 on the front panel as follows:

1) A red indicator that is lit in the event of a failure or when the MDR is in Failed 

state.

2) A yellow indicator that is lit in the event of an alert, and flashes in the event of 

an alarm.

3) A green indicator that is lit when the MDR is in Offline or Online state, and 

flashes when the MDR is in Recovery state.

531
3.4.1.2.5 c)
Front Panel Display
The visual indications for failure events, alarm events and alert events shall remain 
D
DMAP

until the failure, alarm or alert is cleared by the respective Return to Normal.

532
3.2.3. 2.33 a)
Public Key Maintenance 
The Public Key Maintenance parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

(ID=41)
1) Allow the MDT/RIU to add or delete MDR-stored public keys as per Section 
"D"/IMCP by test method 

3.2.3.9.2c
"T"

2) Have six fields: Time/Date, User, User Terminal, Add/Subtract Indicator, Key ID, 

Key, Security Token

3) Be applicable to the MDR receiver and MDR transmitter

4) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

533
3.2.1.5 a)
MDR State and State 
The MDR shall have the following states: Off, Power Up, Offline, Online, Recovery,
D
DSST

Transition Requirements
 Failed and Power Down (if exercised), as defined in Section 6.2.15.

534
3.2.1.5 b)
MDR State and State 
The MDR shall provide visual indication of the MDR state on the MDR front 
D
DSST

Transition Requirements
panel.

536
3.2.1.5.1 a)
State Transition
The MDR shall transition from state to state in accordance with Section 6, Table 
D
DSST

6-1, and Figure 6-2, as applicable.

537
3.2.1.5.2 a)
Off State
When in the OFF state, the MDR transmitter shall not transmit.
D
DSST

538
3.2.1.5.2 b)
Off State
When in the OFF state, the MDR receiver shall not generate any form of audio 
D
DSST

output.

539
3.2.1.5.2 c)
Off State
When AC or DC power is present at the MDR power input and the MDR power 
D
DSST

switch(es) are on (i.e not in the Off state), the MDR shall provide visual 


indication of power.


540
3.2.1.5.3 a) 1)
Power Up State
When in the Power Up State 1) The MDR transmitter shall not transmit.
D
DSST

541
3.2.1.5.3 a) 2)
Power Up State
When in the Power Up State 2) The MDR receiver shall not generate any form of 
D
DSST

audio output.

542
3.2.1.5.3 b)
Power Up State
The time between application/restoral of power to the MDR and the MDR’s 
D
DSST

transition out of the Power Up state shall not exceed 30  seconds.

543
3.2.1.5.3 c)
Power Up State
The MDR shall conduct and complete Power On Self Test functions in the Power 
D
DSST

Up state.

544
3.2.1.5.3 d)
Power Up State
If the MDR was in Online state prior to the most recent Powerdown/Off state, upon
D
DSST

 completion of the Power Up sequence, the MDR shall transition from Power Up 

state to Online state.

545
3.2.1.5.3 e)
Power Up State
If the MDR was in Offline state prior to the most recent Powerdown/Off state, upon
D
DSST

 completion of the Power Up sequence, the MDR shall transition from Power Up 

state to Offline state.

546
3.2.1.5.4 a)
Off Line State
When in Offline state, the remote analog audio and remote discrete Push-to Talk 
D
DSST

(PTT) input of the MDR shall be disabled.

547
3.2.1.5.4 b)
Off Line State
When in Offline state, the digital, local analog audio, and local PTT inputs of the 
D
DSST

MDR transmitter shall be enabled.

550
3.2.1.5.5 a)
On Line State
When in Online state, the MDR shall enable all functions, process control 
D
DSST

parameter commands in accordance with Section 3.2.3.2, and disable local user 

(technician) analog audio input and local user PTT input when the remote user PTT

 (or audio equivalent) is active.

553
3.2.1.5.6 a)
Recovery State
The MDR shall enter the Recovery state when the MDR detects a potentially 
D
DSST

recoverable failure.

554
3.2.1.5.6 b)
Recovery State
Potentially recoverable failures shall include, but not be limited to, 
D
DSST

over-temperature conditions and RIU timing offset slip.

555
3.2.1.5.6 c)
Recovery State
When in Recovery State, the MDR transmitter shall not transmit.
D
DSST

556
3.2.1.5.6 d)
Recovery State
When in Recovery state, the MDR receiver shall not generate any form of audio 
D
DSST

output.

557
3.2.1.5.6 e)
Recovery State
The MDR shall transition from the Recovery state to the previous state if the 
D
DSST

recovery process has been successful (e.g. the recoverable fault was eliminated).

558
3.2.1.5.6 f)
Recovery State
The MDR shall transition from the Recovery state to the Failed state if the recovery
D
DSST

 process was not successful (e.g. the potentially recoverable fault could not be 

eliminated).

559
3.2.1.5.7 a) 1)
Failed State
When in Failed state, 1) the MDR transmitter shall not transmit.
D
DSST

560
3.2.1.5.7 a) 2)
Failed State
When in Failed state, 2) the MDR receiver shall not generate any form of audio 
D
DSST

output.

561
3.2.1.5.7 a) 3)
Failed State
When in Failed state, 3) the MDR shall enable only those control commands that 
D
DSST

can be executed accurately.

562
3.2.1.5.7 b)
Failed State
The MDR shall transition to the Failed state if the MDR detects an unrecoverable 
D
DSST

failure, defined as a failure that a local user (technician) cannot eliminate from 

outside the MDR.

563
3.2.1.5.8 a) 1)
Power Down State
If the MDR employs a Power Down state, then when in Power Down state, 1) the 
D
DSST

MDR transmitter shall not transmit.

564
3.2.1.5.8 a) 2)
Power Down State
If the MDR employs a Power Down state, then when in Power Down state, 2) the 
D
DSST

MDR receiver shall not generate any form of audio output.

565
3.2.1.5.8 a) 3)
Power Down State
If the MDR employs a Power Down state, then when in Power Down state, 3) all 
D
DSST

MDR functions shall be disabled, except logging/reporting and front panel 

indication.

566
3.2.1.5.8 a) 4)
Power Down State
If the MDR employs a Power Down state, then when in Power Down state, 4) the 
D
DSST

MDR shall provide visual indication on the front panel that the MDR is ready for 

transition to Off state.

567
3.2.1.5.8 b)
Power Down State
If the Power Down state is implemented, the MDR shall accept the control 
D
DSST

parameter to transition to the Power Down State (ID#5 "MDR State" with value 

"Power Down") only from the  MDT port.

568
3.2.1.6.5.1.1 a)
Voice-Burst (V-Burst) 
The MDR transmitter shall receive V-burst messages from the RIU (Message ID = 
T
IVBM

Message
0), encoded as defined in NAS-IC-41033502.

571
3.2.1.4 h)
Software and Processor 
If the Software upload is rejected, either by failed
D
DMCP

Requirements
error-checking or incorrect authentication, the MDR shall send a Control reply (RR=0) 

message containing a Software Upload Enable/Disable parameter indicating 

DISABLE_UPLOAD and an error code indicating the reason for rejection.

572
3.2.1.6.3 b)
Link Level Parameters
The MDR shall discard clearing TEST response frames after the expiration of the 
T
ILLI

T1 timer in accordance with NAS-IC-41033502.

573
3.2.1.6.3 c)
Link Level Parameters
The MDR shall retransmit a clearing TEST command frame upon expiration of the 
T
ILLI

T2 timer in accordance with NAS-IC-40233502.

574
3.2.1.6.3 d)
Link Level Parameters
The MDR shall reject Control and Monitoring message segments received after 
T
ILLI

expiration of the T3 timer in accordance with NAS-IC-40233502.

575
3.2.2.1.16.1.1 a)
Receiver Squelch - VDL Mode
The MDR receiver shall search for appropriate burst synchronization as indicated 
T
RVSN

 3
by the information contained within the Sync Search Control message as per 

NAS-IC-41033502.

576
3.2.3 b)
Site Control and Monitoring
The MDR shall allow local control and monitoring by interface and interoperation 
D
DMCP/DMMR

with the Maintenance Data Terminal (MDT), as specified in the MDT Maintenance 

Application Software Requirements Specification (SRS), FAA-E-2944.

579
3.2.3. 2 d)
Control Parameter 
The MDR shall reply to Control request messages (RR=1 per NAS-IC-41033502) 
T
IRMM

Adjustments
with a Control reply message (RR=0) containing the parameter setting actually 

enacted by the MDR.

580
3.2.3. 2 e)
Control Parameter 
Rejected Control request messages shall contain the original parameter setting with
T
IRMM

Adjustments
 an error code indicating the reason for rejection, per NAS-IC-41033502.

581
3.2.3. 2 f)
Control Parameter 
All control parameters in Table 3-3 shall be modifiable when the MDR is in the 
D
DMCP

Adjustments
Offline state.

582
3.2.3. 2 g)
Control Parameter 
When in the Online state, the MDR shall reject all control parameter commands 
D
DMCP

Adjustments
except the following:

1 Log In

5 MDR State

6 Alarm/Alert Threshold Setting

8 Squelch RF Threshold Level Setting

9 Squelch Audio Signal to Noise Threshold Level Setting

11 Receiver Mute

13 Transmitter Modulation

14 ATR Switch State

20 Transition Timeout

21 Squelch Enable/Disable

30 Request Read Back

34 MAC Timing Offset Correction

35 Suppress Alarm/Alert

36 Reset

37 Software Upload Enable/Disable

38 Software Upload

583
3.2.3. 2. 9 a)
Squelch Audio 
The squelch audio signal-to-noise level setting parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

Signal-to-Noise Level Setting 
1) Indicate the audio signal-to-noise ratio needed to break the DSB-AM squelch of 
"D"/IMCP by test method 

(AM) (ID=9)
the MDR receiver as per Section 3.2.2.1.16
"T"

2) Be discrete values

3) Have a minimum value of 0

4) Have a maximum value of 10

5) Have a resolution (step size) of 1 

6) Correlate settings of 0 to 10 to denote squelch audio signal-to-noise levels in the

 range of +5 dB to  +15 dB, with setting of 0 correlating to squelch audio 

signal-to-noise ratio of +5 dB, and setting of 10 correlating to squelch audio 

signal-to-noise ratio of +15 dB

7) Be applicable to the MDR receiver

8) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

584
3.2.3. 2.34 a)
T2 (Link Retransmission 
The T2 parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

Timer) (ID=42)
1) Set the link retransmission timer as defined in Section 3.2.1.6.3c
"D"/IMCP by test method 

2) Be in seconds  
"T"

3) Have a minimum value of 1 seconds

4) Have a maximum value of 10 seconds

5) Have a step value of 1 second

6) Have a default value of 5 seconds

7) Be applicable to both MDR transmitters and MDR receivers

8) Have a message/bit format that complies with the MDR/RIU ICD 

NAS-IC-41033502

585
3.2.3. 3 b)
MDR Monitoring and 
The MDR shall only support those Monitoring and Reporting functions to which it
D
DMMR

Reporting
 can report within specified tolerances when in the Recovery state.

586
3.2.3. 4 c)
Alarm/Alert Processing
A monitored parameter shall change state when the monitored parameter value 
D
DMAP

transitions from a value within one range to a value within another range, if 

applicable for the parameter.

587
3.2.3. 4 e)
Alarm/Alert Processing
The MDR shall apply a discriminating function (hysteresis) at the boundaries of 
A
AMAP

the ranges to minimize the declaration of alarms and alerts generated under 

monitored parameter transient conditions.

588
3.2.3. 4 h)
Alarm/Alert Processing
The MDR shall not generate spurious alert events in any state or transition
A
AMAP

589
3.2.3. 4 m)
Alarm/Alert Processing
The MDR shall not generate spurious alarm events in any state or transition.
A
AMAP

590
3.2.3. 5. 9 a)
Squelch Audio 
The squelch audio signal-to-noise threshold level setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Signal-to-Noise Threshold 
1) Indicate the audio signal-to-noise ratio setting of the MDR receiver as per 
"D"/IMMP by Test Method 

Level Setting (AM) (ID=9)
3.2.2.1.16
"T"

2) Be discrete values

3) Have a minimum value of 0

4) Have a maximum value of 10

5) Have a resolution (step size) of 1

6) Be applicable to the MDR receiver

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

591
3.2.3. 5.22 a)
Audio Input Level Setting 
The audio input level setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=31)
1) Indicate the setting of the audio input level parameter as per Section 3.2.2.2.4.2
"D"/IMMP by Test Method 

2) Be a decimal number representing dBm
"T"

3) Have a minimum value of –25 dBm

4) Have a maximum value of +20 dBm

5) Have a resolution (step size) of 0.5 dB

6) Be applicable to the MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

592
3.2.3. 5.23 a)
MAC Timing Offset Level 
The MAC timing offset level setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Setting (ID=34)
1) Indicate the setting of the MAC Timing Offset Level parameter as per Sections 
"D"/IMMP by Test Method 

3.2.1.7.2e and 3.2.1.7.2g
"T"

2) Be an integer representing microseconds

3) Have a minimum value of –32768

4) Have a maximum value of +32767

5) Have a resolution (step size) of 1

6) Be applicable to the MDR transmitters and MDR receiver

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

593
3.2.3. 5.24 a)
Suppress Alarm/Alert Setting 
The suppress alarm/alert Setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=35)
1) Indicate the setting of the Suppress Alarm/Alert parameter as per Section 
"D"/IMMP by Test Method 

3.2.3.3.2
"T"

2) Be of two discrete values, either “Suppress” or “Normal”

3) Be applicable to the MDR transmitters and MDR receiver

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

594
3.2.3. 5.25 a)
Software Upload Setting 
The software upload setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=37)
1) Indicate the setting of the Software Upload parameter to support the 
"D"/IMMP by Test Method 

programmability requirements of Section 3.2.1.4
"T"

2) Be of two discrete values, either “Enable Upload” or “Disable Upload”

3) Be applicable to the MDR transmitters and MDR receiver

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

595
3.2.3. 6 a)
Logging Requirements
The MDR shall log the following events:
D
DMDR

1) State change events, defined as the transition from one state to any other state

2) Log-in/Log-out events, defined as the receipt of control parameter ID#1, or 

automatic logout

3) Control events, defined as receipt of any control parameter command except 

ID#30, Request Readback, and ID#1, Log In/Log Out..

4) Failure events, defined as the detection of any failure

5) Alarm/Alert/Return to Normal events, defined as a monitored parameter crossing

 of any active alarm or alert threshold

596
3.2.3. 6.1 a)
Automatic State Transition 
For Automatic state transitions, the MDR shall log the:
D
DMDR

Log Entry
1) Event Type as Automatic State Change

2) FROM state

3) TO state and 

4) Date/time (of transition).

597
3.2.3. 5.29 a)
T2 (Link Retransmission 
The T2 parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Timer) (ID=42)
1) Indicate the link retransmission time as described in Section 3.2.1.6.3c
"D"/IMMP by Test Method 

2) Be a value in seconds 
"T"

3) Have a minimum value of 1 seconds

4) Have a maximum value of 10 seconds

5) Have a resolution (step size) of  1 second

6) Be applicable to the MDR receiver and MDR transmitters

7) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

598
3.2.3. 6.2 a)
Manual State Transition Log 
For Manual state transitions, the MDR shall log the:
D
DMDR

Entry
1) Event Type as Manual State Change

2) FROM state

3) TO state

4) Date/time (of transition)

5) User Identification and 

6) User Terminal Identification.

599
3.2.3. 6.2 b)
Manual State Transition Log 
User Terminal field shall indicate the MDT identification or the Remote User 
D
DMDR

Entry
Terminal identification.

600
3.2.3. 6.3 a)
Log-In/Log-Out Log Entry
For Log-in/Log-out events, the MDR shall log the:
D
DMDR

1) Event Type as Log-in/Log-out

2) Date/Time

3) Session Action 

4) User Identification 

5) User Terminal identification

6) Authentication Result

601
3.2.3. 6.3 b)
Log-In/Log-Out Log Entry
The Session Action field shall indicate whether the Log-In/Log-Out Event was a 
D
DMDR

Log-In, Commanded Log Out, or Automatic Log-Out.

602
3.2.3. 6.3 c)
Log-In/Log-Out Log Entry
Authentication Result field shall indicate whether the Digital Signature associated 
D
DMDR

with the Log- In was authenticated or rejected.

603
3.2.3. 6.4 a)
Control Event Log Entry
For Control events, the MDR shall log the:
D
DMDR

1) Event Type as Control

2) Control Parameter ID

3) Control Parameter BEFORE value

4) Control Parameter value except software update payload

5) Date/time (of Control command receipt)

6) User Identification 

7) User Terminal identification

8) MDR Response.

604
3.2.3. 6.4 b)
Control Event Log Entry
The MDR Response field shall indicate whether the MDR accepted or rejected the 
D
DMDR

control parameter command.

605
3.2.3. 6.4 c)
Control Event Log Entry
If the MDR rejects the control parameter command, the MDR Response field shall 
D
DMDR

be contain the error code.

606
3.2.3. 6.5 a)
Failure Event Log Entry
For Failure events, the MDR shall log the:
D
DMDR

1) Event Type as Failure

2) FROM state

3) TO state (Recovery or Failed)

4) Failure code, and

5) Date/time (of Failure).

607
3.2.3. 6.5 b)
Failure Event Log Entry
The Failure code field shall contain text or numeric codes to indicate the specific 
D
DMDR

failure type.

608
3.2.3. 6.6 a)
Alarm/Alert/RTN Log Entry
For Alarm/Alert/RTN events, the MDR shall log the:
D
DMDR

1) Event Type as Alarm/Alert/RTN

2) Monitored Parameter ID

3) Monitored Parameter value, and 

4) Date/time (of Alarm/Alert/RTN).

609
3.2.3. 6.6 b)
Alarm/Alert/RTN Log Entry
The Event Type field shall be coded to indicate whether the event was an Alarm, 
D
DMDR

an Alert or a Return to Normal.

610
3.2.3. 6.7 a)
MDT Log Maintenance
The MDR shall log at least 1000 events, in any combination of events, and log 
D
DMDR

events on a First In, First Out basis.

611
3.2.3. 6.7 b)
MDT Log Maintenance
The MDR log and log entries shall be retained while the MDR is any state, 
D
DMDR

including OFF state, and through any transition, including power loss and restoral, 

for the life of the MDR receiver and transmitters.

612
3.2.3. 6.7 c)
MDT Log Maintenance
The MDR log entries shall be retained until over-written by a valid log entry.
D
DMDR

613
3.2 c)
MDR Requirements
The MDR receiver and MDR transmitter shall interface to the Radio Interface Unit 
LL
None
Must meet all 

(RIU) as defined in NAS-IC-41033502.
NAS-IC-41033502 

614
3.2.1.6.5.1.6 b)
Radio Control Message
The MDR shall report errors with radio control messages in accordance with 
T
IRCM

NAS-IC-41033502.

615
3.3.1.1.2 a)
FILTER IN Connector
The FILTER IN connector shall be used for the input to the internal filter.
I
PCON

616
3.3.1.1.3 a)
FILTER OUT Connector
The FILTER OUT connector shall be used for the output from the internal filter.
I
PCON

617
3.3.1.1.4 a)
ATRC Connector
The ATRC connector shall be used for the antenna connection in the 
I
PCON

configurations based on Section 3.2.2.2.14 (see example configuration in Figure 

6-1).

618
3.3.1.1.5 a)
ATR1 Connector
The ATR1 connector shall be used for the remote MDR connection in the 
I
PCON

configurations based on Section 3.2.2.2.14 (see example configuration in Figure 

6-1).

619
3.3.1.1.6 a)
ATR2 Connector
The ATR2 connector shall be used for the local MDR connection in the 
I
PCON

configurations based on Section 3.2.2.2.14 (see example configuration in Figure 

6-1).

620
3.2.2.2.14 k)
ATR Operation
In the Static Mode, the ATR shall provide connectivity between the ATRC and 
A
AATR

ATR1 or ATR2 based on the ATR Switch State (ID-14) (e.g. ATR1 (Remote) for 

Standby Transmitter operation and ATR2 (Local) for Main Transmitter operation).

621
3.2.2.2.14 n)
ATR Operation
The ATR shall have a maximum allowable loss of 1dB.
A/T
AATR/SATR
AATR - for VDL Mode 3, 

SATR - for DSB-AM

623
3.2.1.2.2.4 d)
LBACs for the MDR Receiver
The MDR receiver shall declare synchronization in VDL Mode 3 when the center of
T
ISTC

 the first D8PSK symbol in the matching synchronization sequence falls within the 

time window specified by the S_START and S_STOP fields of the Sync Search 

Control message.

624
3.2.1.2.2.4 e)
LBACs for the MDR Receiver
After achieving VDL Mode 3 synchronization within the time window specified in 
T
ISTC

the Sync Search Control message, the MDR receiver shall demodulate and decode 

the number of Golay Words (24,12) Golay words (Number of Golay Words (NGW) 

as specified in Sync Search Control message), and demodulate all remaining D8PSK

 data (for Voice or Data bursts, V/D-bursts) in the received burst.

625
3.2.1.2.2.4 f)
LBACs for the MDR Receiver
After achieving VDL Mode 3 synchronization with STYPE=2 (V/D-burst), the MDR
T
ISTC

 receiver shall decode the voice/data header Message ID field and report the 

voice/data header, Golay error count, Time of Arrival (TOA), received power level 

and remaining D8PSK data in the burst to the RIU using the V-burst message (if 

Message ID = 0-3) or D-burst message (if Message ID=3-7) in accordance with the 

HDLC message timing rules specified in Section 3.2.1.6.6 and the V/D-burst 

message formats defined in NAS-IC-41033502.

626
3.2.1.2.2.4 g)
LBACs for the MDR Receiver
After achieving VDL Mode 3 synchronization with S1, S1* or S2* (M-burst), the 
T
ISTC

MDR receiver shall report the sync type (STYPE), Time of Arrival (TOA), Golay 

error counts, received power level and decoded Golay words to the RIU using the 

M-burst message in accordance with the HDLC message timing rules specified in 

Section 3.2.1.6.6 and the M-burst message format defined in NAS-IC-41033502.

627
3.2.1.6.5.1.1 b)
Voice-Burst (V-Burst) 
The MDR receiver shall send V-burst messages to the RIU (Message ID = 0), 
T
IVBM

Message
encoded as defined in NAS-IC-41033502.

628
3.2.1.6.5.1.2 b)
Data-Burst (D-Burst) Message
The MDR receiver shall send D-burst messages to the RIU (Message ID = 1), 
T
IDBM

encoded as defined in NAS-IC-41033502.

629
3.2.1.6.5.1.3 b)
Management-Burst (M-Burst) 
The MDR receiver shall send M-burst messages to the RIU (Message ID = 2), 
T
IMBM

Message
encoded as defined in NAS-IC-41033502.

630
3.2.1.6.5.1.5 b)
PCM-Voice Message
The MDR receiver shall send PCM-Voice messages to the RIU (Message ID = 4), 
T
IPVM

encoded as defined in NAS-IC-41033502.

631
3.2.2.1.28.1 a)
Receiver Power Measurement 
The accuracy of the MDR receiver power measurement reported to the RIU in the 
A
ARPM

- VDL Mode 3
V-burst message, D-burst message and M-burst message shall be +/- 3dB over the 

input signal range specified in Section 3.2.2.1.21.1.

632
3.2.2.1.28.1 b)
Receiver Power Measurement 
For V-burst messages and D-burst messages sent to the RIU, the Receive Power 
A
ARPM

- VDL Mode 3
field shall indicate the average receiver power measured over a minimum interval of 

40 D8PSK symbol periods.

633
3.2.2.1.28.1 c)
Receiver Power Measurement 
For M-burst messages sent to the RIU, the Receive Power field shall indicate the 
A
ARPM

- VDL Mode 3
average receiver power measured over a minimum interval of 16 D8PSK symbol 

periods.

634
3.2.2.1.28.2 b)
Receiver Power Measurement 
For PCM messages sent to the RIU, the Receiver Power field shall indicate the 
A
ARPM

- DSB-AM
average receiver power measured over the number of PCM samples reported in the 

PCM message (LEN/16).

635
3.2.1.6.2.1 a)
MDR Receiver Frame Priority
The MDR receiver shall give priority to the transmission of Voice and PCM Voice 
A
AVPM

messages, such that they are to be the next frame transmitted upon the data being 

received and formatted into an HDLC frame.

636
3.2.1.6.2.1 b)
MDR Receiver Frame Priority
The MDR receiver shall give priority to the transmission of Management and Data 
A
AVPM

messages over Monitoring and Control response messages.

637
3.2.1.6.7 a)
MDR Transmitter Received 
The MDR manufacturer shall specify message timing parameters Tm1 through Tm5 
T
ITHT
See Table 3-1C

HDLC Message Timing
as defined in the Table 3-1C below:

638
3.2.1.6.7 b)
MDR Transmitter Received 
Message timing parameters Tm1 through Tm5 shall not exceed the absolute 
T
ITHT
See Table 3-1C

HDLC Message Timing
maximum values shown in the Table defined in Section 3.2.1.6.7a.

639
3.2.1.6.7 c)
MDR Transmitter Received 
When the MDR is in the Online state in VDL Mode 3 and a V-burst message, 
T
ITHT

HDLC Message Timing
D-burst message or M-burst message is received from the RIU in accordance with 

timing parameters Tm1-Tm5, the MDR shall begin D8PSK modulation of the burst 

ramp-up at time:

[[[TOT/16]-5.5]/10,5000]+/- 11.9*1E-06 seconds

where, TOT is the Time of Transmission of the VDL Mode 3 burst relative to the 

VDL  Mode 3 6-second time epoch as specified in the V-burst, D-burst or M-burst 

message.

640
3.2.1.6.7 d)
MDR Transmitter Received 
When the MDR is in the Online state in VDL Mode 3 and RF transmission of a 
T
ITHT

HDLC Message Timing
V-burst, D-burst, or M-burst has commenced, and the V-burst, D-burst or M-burst 

message(s) associated with the transmitted burst are received from the RIU in 

accordance with message timing parameters Tm1 through Tm5, the MDR shall 

perform continuous D8PSK modulation for the duration of the burst using data 

contained in the V-burst, D-burst or M-burst message.

641
3.2.1.6.8 a)
MDR Transmitter Received 
If the MDR is unable to complete processing of the first segment of a V-burst 
T
ITHT

HDLC Message Sequencing
message (VFSN=1 in message header) in time to begin modulation at the time 

specified in Section 3.2.1.6.7c, the MDR shall discard the V-burst message and all 

remaining V-burst message segments associated with that V-burst, refrain from 

modulating the V-burst, and set the corresponding “V” underflow bit in the next 

RIU/MDR Status message that is sent to the RIU.

642
3.2.1.6.8 b)
MDR Transmitter Received 
When the MDR has commenced modulation of a V-burst and a V-burst message 
T
ITHT

HDLC Message Sequencing
that contains voice segment 2, 3, 4 or 5 is not received in accordance with timing 

parameter Tm2, or a V-burst message that contains voice segment 6 is not received 

in accordance with timing parameter Tm3, the MDR shall continue V-burst 

modulation by repeating the data from the last valid voice frame received from the 

RIU and set the “V” underflow bit in the next RIU/MDR Status message that is sent

 to the RIU.

643
3.2.1.6.8 c)
MDR Transmitter Received 
If any of the six message segments in a D-burst are missing or received in error or 
T
ITHT

HDLC Message Sequencing
received out of sequence, the MDR shall discard all message segments associated 

with the D-burst and refrain from modulating the D-burst.

644
3.2.1.6.8 d)
MDR Transmitter Received 
If the MDR is unable to complete D-burst message processing in time to begin 
T
ITHT

HDLC Message Sequencing
modulation at the time specified in 3.2.1.6.7c, the MDR shall discard the D-burst 

message and all D-burst message segments associated with that D-burst, refrain 

from modulating the D-burst, and set the corresponding “D” underflow bit in the 

next RIU/MDR Status message that is sent to the RIU.

645
3.2.1.6.8 e)
MDR Transmitter Received 
If the MDR is unable to complete M-burst message processing in time to begin 
T
ITHT

HDLC Message Sequencing
modulation at the time specified in 3.2.1.6.7c, the MDR shall discard the M-burst 

message, refrain from modulating the M-Burst, and set the corresponding “M” 

underflow bit in the next RIU/MDR Status message that is sent to the RIU.

646
3.2.1.6.8 f)
MDR Transmitter Received 
A Monitoring or Control message shall be deemed valid by the MDR transmitter if 
T
ITHT

HDLC Message Sequencing
all segments of the message are received in sequence prior to the expiration of the 

T3 timer.

647
3.2.1.6.8 g)
MDR Transmitter Received 
For Monitoring or Control messages, if any message segment is received out of 
T
ITHT

HDLC Message Sequencing
order, or if the T3 timer expires prior to the receipt of all message segments, all of 

the message segments shall be discarded.

648
3.2.2.2 b)
MDR Transmitter 
For single enclosure designs, both the 15 watt and 50 watt requirements shall be 
LL
None
Single Enclosure Designs 

Requirements
met unless otherwise specified.
must meet all Transmitter 

requirements in Section 

3.2.2.2 and subsections 

unless otherwise noted in 

FAA-E-2938.

649
3.2.2.2. 2.2 d)
Transmitter Time-Out - 
Upon time-out, the MDR transmitter shall cease radiating until the input PTT key is
D
DMTT

DSB-AM
 released and re-asserted.

650
3.2.2.1. 8 d)
Receiver Frequency Tolerance
The MDR receiver shall provide an output of the reference frequency signal on the 
I
PCON

 - VDL Mode 3 and DSB-AM
front panel for measurement, testing and alignment.

651
3.2.2.1. 8 e)
Receiver Frequency Tolerance
An external reference frequency monitor port shall be provided with the following 
A
ALOF

 - VDL Mode 3 and DSB-AM
characteristics:

1.  Impedance:  50 Ohm

2.  REF FREQ Signal Level:  0 dBm (+/-3 dB)

652
3.2.2.1. 8 f)
Receiver Frequency Tolerance
The REF FREQ monitor port shall be sufficiently isolated such that a short circuit 
A
ALOF

 - VDL Mode 3 and DSB-AM
applied from the monitor port to ground does not degrade the MDR performance.

653
3.3.2.3 a)
Reference Frequency Monitor 
The REF FREQ monitor connector shall be located on the front panel of the MDR 
I
PCON

Connector
receiver.

654
3.3.2.3 b)
Reference Frequency Monitor 
The connector shall be a female BNC with shielded termination.
I
PCON

Connector

655
3.3.2.3 c)
Reference Frequency Monitor 
The termination shall be attached to the MDR front panel via a short piece of metal 
I
PCON

Connector
chain.

656
3.4.1.2.7 b)
Filter Tuning
The MDR transmitter shall be tunable within the spectral mask requirements 
T
TAAP

specified in Section 3.2.2.2.10a and 3.2.2.2.10b, without the use of an external signal 

generator.

657
3.4.1.2.4 b)
Power Switches/Power On 
An AC Power On indicator shall be located adjacent to the AC Power switch, and 
I
PDSP

Indicators
be lit when AC Power is applied to the MDR and the AC Power Switch is in the On 

position.

658
3.4.1.2.4 c)
Power Switches/Power On 
A DC Power On indicator shall be located adjacent to the DC Power switch, and be 
I
PDSP

Indicators
lit when DC Power is applied to the MDR and the DC Power Switch is in the On 

position.

659
3.2.3. 8
Event Log Readback
The MDR shall reply to a Control Parameter #30, Request Readback containing 
D
DMDR

ID=1, (Event Log) with the Event Log entries that match the Filter and Data criteria, 

as follows:  (See table in Section 3.2.3.8)

660
3.2.3. 9.3 d)
Security Procedures

D
DMDS

 delete

661
3.2.3. 9.3.1 b)
Software Upload Security

D
DMDS

 

. reserved

662
3.2.3. 5.26 a)
Receiver Mute Level Setting 
The receiver mute level setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(ID=39)
1) Indicate the setting of the Receiver Mute Level parameter as per Sections 
"D"/IMMP by Test Method 

3.2.2.1.12.2c and 3.2.2.1.12.2e
"T"

2) Be of three discrete values, either “-15 dBm”, “-20 dBm” or “No Audio”

3) Be applicable to the MDR receiver

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

663
3.2.3. 5.27 a)
PTT Setting (ID=40)
The PTT setting parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the PTT setting of the transmitter as per Section 3.2.2.2.12.
"D"/IMMP by Test Method 

2) Be of three discrete values:"USER_KEYED",  “TEST_KEYED” or 
"T"

“NOT_KEYED”

3) Be applicable to the MDR transmitters

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

664
3.2.3. 5.37 a)
Measured Power Output 
The measured power output parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

(AM) (ID=57)
1) Indicate the current RF transmission power at the antenna connector of the 
"D"/IMMP by Test Method 

MDR transmitter to support Section 3.2.2.2.5.2
"T"

2) Be a power level in dBm

3) Have an alarm setting of 0 that disables the measurement

4) Have a minimum value for the 15 watt MDR transmitter configuration of 30 dBm

5) Have a minimum value for the 50 watt MDR transmitter configuration of 37 dBm

6) Have a minimum value of 30 dBm if a single MDR transmitter enclosure is used 

for both 15W and 50W requirements

7) Have a maximum value for the 15 watt MDR transmitter configuration of 45 dBm

8) Have a maximum value for the 50 watt MDR transmitter configuration of 50 dBm

9) Have a maximum value of  50 dBm if a single MDR transmitter enclosure is used 

for both 15W and 50W requirements

10) Have a resolution (step size) of 0.5 dB for all MDR transmitter configuration

11) Reserved

12) Have a tolerance (acceptable error) of  +/-2 dB for all MDR transmitters

13) Have an alarm value of  +/-2 dB of the Power Output Setting (ID 12)

14) Be applicable to the MDR transmitters

15) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

665
3.2.3. 5.38 a)
Measured Transmitter 
The measured transmitter modulation % parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

Modulation (AM) (ID=58)
1) Indicate the actual Transmitter modulation % of the MDR transmitter in support 
"D"/IMMP by Test Method 

of Section 3.2.2.2.4
"T"

2) Be in percent and averaged over 3 second PTT intervals 

3) Have an alarm setting of 0 that disables the measurement

4) Have a minimum value of 0 percent 

5) Have a maximum value of 100 percent

6) Have at least 100 steps

7) Have a tolerance (acceptable error) of +/-5 percent

8) Have an alarm value of greater than 99 percent

9) Be applicable to the MDR transmitters

10) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

666
3.2.3.12 a)
MDR Failure Detection and 
The MDR shall detect and report critical equipment failures to the local and remote 
D
DMAP
RIU not verified in this test 

Reporting
MMC access points automatically when the MDR is in the Offline and Online 
case

states, and during Recovery.

667
3.2.2.1.28.2 a)
Receiver Power Measurement 
The accuracy of the MDR receiver power measurement reported to the RIU in the 
A
ARPM
See Table 3-4

- DSB-AM
PCM voice message shall be +/- 3dB over the input signal range specified by the 

RF Input Power Level parameter in Table 3-4.

668
3.2.3. 5.28 a)
Public Key List (ID=41)
The public key list parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the public keys that are stored by the MDR as per Section 3.2.3.9.2c
"D"/IMMP by Test Method 

2) Include the following fields: MDR ID Number, and ten sets of Key ID and Key
"T"

3) Be applicable to the MDR receiver and MDR transmitters

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

669
3.2.3. 9.3.2 a)
Control Session
The MDR shall initiate a control session upon successful authentication of RIU or 
D
DMDS
RIU not verified in this test 

MDT log on / security token.
case

670
3.2.2.1.12.2 f)
Receiver Audio Mute and 
The MDR receiver shall mute audio when either the control parameter ID#11 or the 
D
DMCP

Attenuation - DSB-AM
input from the Receiver Remote connector (RCE) indicate audio muting, and 

unmute when both indicate no mute.

671
3.4.1.2.5 d)
Front Panel Display
The MDR transmitters’ front panel shall have an additional blue visual indicator, 
I
PDSP

physically separate from the other visual indicators, that indicates PTT keying 

while in DSB-AM mode.

672
3.4.1.2.5 f)
Front Panel Display
The visual indicators shall be viewable for at least +/- 60 degrees off horizontal or 
D
DMAP

vertical axis and be clearly visible from 10 feet away in a brightly lit room.

673
3.2.2.1. 1.2 c)
Receiver Digital and Audio 
The (front panel) local audio output shall be active whether the MDR receiver is 
D
DMCP
No PCM

Interfaces - DSB-AM
generating analog audio output or PCM audio output.

676
3.4.1.1.15 c)
Safety
Any exposed or accessible area of the MDR equipment that could pose a thermal 
A
ASAF

contact hazard, as defined in the FAA Human Factors Guide, section 12.10.1, shall 

be clearly labeled as a Thermal Contact Hazard.

677
3.2.2.2.14 o)
ATR Operation
The ATR Switch shall not degrade:
A/T
AATR/SATR
AATR - for VDL Mode 3, 

1) Performance of the transmitter connected directly to the antenna;
SATR - for DSB-AM

2) Performance of the transmitter connected to the antenna through its ATR 

switch;

3) Performance of a second transmitter connected to the antenna through the ATR 

switch;

4) Performance of the receiver connected to the antenna through the ATR switch, 

except as specified in Section 3.2.2.2.14n.

678
3.2.2.2. 5 d)
Transmitter RF Output Power
The MDR transmitter shall meet the output power levels specified in either the 
T
TARF

remotely tuned configuration or the fixed tuned configuration.

679
3.2.2.1. 3 b)
Receiver Sensitivity
The sensitivity values shall be achieved with the MDR in the remotely tuned 
T
RASN

configuration or the fixed tuned configuration.

680
3.2.2.1.13.2 a)
Receiver Average Audio 
After adjusting the MDR receiver Audio Output Level setting (Control Parameter 
A
ARAV

Output - DSB-AM
ID#10) to produce an –8 dBm audio output from an RF input of –87 dBm 30 percent

 modulated with a 400 Hz tone, the MDR receiver shall generate, with no further 

audio level adjustment, at the Main Audio Output:

1) an average audio output of –13 dBm (+/-2 dB) averaged over 3 seconds, and

2) a peak audio output that does not exceed 0 dBm from an RF input of –87 dBm 90 

percent modulated with a contractor-developed speech

sample that is approved by the FAA .

681
3.4.1.3 a)
MDR Identification (ID) 
Each MDR shall have a permanent, non-changeable and unique identification (ID) 
D
DMMR

Numbering
number which is both marked on the front panel and accessible via the Monitoring 

Parameter ID#50, MDR ID number.

682
3.4.1.3 b)
MDR Identification (ID) 
MDR ID numbers shall be assigned so that Transmitter ID numbers are odd 
D
DMMR

Numbering
numerically and Receiver ID numbers are even numerically.

683
3.4.1.3 c)
MDR Identification (ID) 
MDR ID numbers shall be as specified in Section 3.2.3.5.30.
D
DMMR

Numbering

684
3.4.2.1 i)
Input Power Requirements
Automatic switching between power sources in the event of power loss of one 
T
SYIP

power source shall occur regardless of the primary power source selection.

685
3.4.2.1 j)
Input Power Requirements
Manual or automatic switching between power sources shall not interrupt MDR 
T
SYIP

operation nor degrade MDR performance.

686
3.4.1.2.4 d)
Power Switches/Power On 
The MDR shall provide visual indication of which power source, AC or DC, is 
I
PDSP

Indicators
selected as primary.

687
3.2.2.2. 5.1 c) 1)
Transmitter RF Output Power -
The MDR transmitter shall deliver the RF output (averaged over a V/D-burst or 
T
TVRF

 VDL Mode 3, Single 
M-burst) as specified in the header of the burst into a nominal 50 ohm load 

Enclosure Configuration 
impedance.

Power Output

688
3.2.2.2. 5.1 c) 2)
Transmitter RF Output Power -
The MDR transmitter RF output shall be adjustable in 0.5 dB steps over the range 
T
TVRF
0.5dB step size will not be 

 VDL Mode 3, Single 
from 2 watts to 50 watts.
verified during OCT

Enclosure Configuration 

Power Output

689
3.2.2.2. 5.1 c) 3)
Transmitter RF Output Power -
The MDR transmitter shall deliver not less than 50 percent of the set RF signal 
T
TVRF

 VDL Mode 3, Single 
power into any impedance having a maximum VSWR of 3:1 at any phase angle.

Enclosure Configuration 

Power Output

690
3.2.2.2. 5.2 c) 1)
Transmitter RF Output Power -
The MDR transmitter shall deliver the RF output as specified in the Control 
T
TARF

 DSB-AM, Single Enclosure 
Parameter #12, Power Output, into a nominal 50 ohm load impedance when 

Configuration Power Output
transmitting a CW signal.

691
3.2.2.2. 5.2 c) 2)
Transmitter RF Output Power -
The MDR transmitter shall be adjustable in nominal 0.5 dB steps over the range 
D
DMPO

 DSB-AM, Single Enclosure 
from 2 watts to 50 watts maximum unmodulated CW RF power.

Configuration Power Output

692
3.2.2.2. 5.2 c) 3)
Transmitter RF Output Power -
The MDR transmitter shall deliver not less than 50 percent of the set CW RF signal 
T
TARF

 DSB-AM, Single Enclosure 
power into any impedance having a maximum VSWR of 3:1 at any phase angle.

Configuration Power Output

693
3.2.2.2.14 c)
ATR Operation
The ATR shall operate on one of two modes:
A
AATR

1) Static Mode, where the switch state is controlled by an explicit command from 

the RUI or MDT: and

2) Dynamic Mode, where the switch state is controlled be the local MDR’s need to 

transmit.

694
3.2.3. 2.21A a)
ATR Switch Mode (ID=22)
The ATR switch mode parameter shall:
D/T
DMCP/IMCP
DMCP by Test Method 

1) Control the mode of operation for the ATR switch
"D"/IMCP by test method 

2) Be two discrete values: Static or Dynamic
"T"

3) Have a default value of: Static

4) Be applicable to the MDR transmitters

5) Have a message/bit format that complies with the MDR/ICU ICD 

NAS-IC-41033502.

695
3.2.3. 5.21A a)
ATR Switch Mode (ID=22)
The ATR switch mode parameter shall:
D/T
DMMR/IMMP
DMMR by Test Method 

1) Indicate the mode of operation for the ATR switch
"D"/IMMP by Test Method 

2) Be one of two discrete values: Static or Dynamic
"T"

3) Be applicable to the MDR transmitter

4) Have a bit/message format that complies with the MDR/RIU ICD 

NAS-IC-41033502

696
3.2.2.1.12.2 g)
Receiver Audio Mute and 
The MDR receiver shall provide a confirmation signal via the Receiver Remote 
D
DMCP

Attenuation - DSB-AM
connector (RCE) for the duration of the mute.

697
3.2.2.2.12 a)
Transmitter Keying
The MDR transmitter shall provide a Transmit Indicator signal via the Transmitter 
A/T
AATR/TAKY
AATR - For VDL Mode 3, 

remote connector (RCE) for the duration of the transmissions.
TAKY - for DSB-AM

698
3.2.2.2.12.1 a)
Transmitter Keying - VDL 
The MDR transmitter shall output the Transmit Indicator signal within +-10 
A
AATR

Mode 3
microseconds of the leading edge of the first D8PSK symbol of the RF ramp-up and

 disable the signal +/-10 microseconds of the falling edge of the last D8PSK symbol

 of the RF ramp-down.

699
3.2.3. 6.1 b)
Automatic State Transition 
The Event Type field shall contain a coded indication of the event type.
D
DMDR

Log Entry

700
3.4.2.1 h)
Input Power Requirements
If both AC and DC power are available to the MDR, the MDR shall operate off 
T
SYIP

of the power source selected by the Primary Power Source Switch.

701
3.2.1.6.2 c)
Link Control
While in the link inactive state, the MDR shall ignore all UI-frame-based messages 
T
ILLI
See TC – Link “Inactive”

that are not MDR/RIU Status messages.


3.4.1.1.2.f)
Equipment Size
The MDR shall not protrude greater than 2 inches from the front mounting plane.
T
PS&W


3.2.1.2.2.4 h)
LBACs for the MDR Receiver
 The MDR Receiver shall demodulate and report a total of five 96-bit vocoder frame
A
AVPM







segments to the RIU if the message ID (MID) field in the voice header indicates a TS2









voice transmission.

















3.2.1.7.1 b)
T1 Time Slot Assignments
On receipt of an HDLC Channel Number control message, the control response shall be
A
AVPM







sent back on the original HDLC Channel.

















3.2.1.7.1 c)
T1 Time Slot Assignments
After a successful response to the HDLC Channel Number control message has been
A
AVPM







sent, the MDR shall clear the RIU link on the original HDLC channel, begin receiving on









the new HDLC channel and await the RIU’s establishment of a new link on the new









channel per NAS-IC-41033502.

















3.2.2.2.12 b)
Transmitter Keying
The MDR transmitter shall provide a Transmit Confirmation via the Transmitter remote
T
TAKY







connector for as long as the MDR is keyed in AM mode.

















3.2.3.9.3.1 c)
Software Upload Security
If the Software Upload capability is still enabled when a user’s control session is ended,
D
DMDS







the Software Upload parameter shall be set to disabled.

1
3. 2 a)
Minimum Maintenance Data 
The MDTS shall meet specified requirements while operating on industry standard 
D
DMDT
DRAFT Version 0.0

Terminal Platform (MDTS 
laptop/notebook Personal Computers that are configured with at least the 

Host Computer)
following:

1) Windows 95, 98, 2000 and NT

2) 100 Mb of Hard Drive space for MDTS exclusive use

3) 32 Mb of RAM

4) 800x600x8 display

5) Pentium 200 processor

6) RS-232 serial interface using DB-9 connector

7) Single Standard High Density Floppy drive

2
3. 3 a)
Secured Access
The MDTS shall identify and authenticate the MDTS operator by User ID, of up to 
D
DMDS

20 characters, and Password, of at least 8 characters/numerals, before allowing 

operator access to MDTS functions.

3
3. 3 b)
Secured Access
All passwords and password authentication data stored within the MDTS, or on 
A
ASSC

the MDT platform, shall be encrypted.

4
3. 3 c)
Secured Access
MDTS shall store a security token and transfer it as defined by
A
ASSC

 FAA-E-2938, Section 3.2.3.9.3.

5
3. 3 d)
Secured Access
The security token shall be stored in such a way that its function is not 
A
ASSC

discernable.

6
3. 4 a)
Log In
The MDTS shall detect connection to an MDR, and log into the MDR, by issuing 
D
DMDS

control parameter ID#1, Log-In, as specified in FAA-E-2938, Section 3.2.3.2.1.

7
3. 4 b)
Log In
The MDTS shall provide the MDT platform’s unique identification number (for 
D
DMDS

example, the Windows operating system OEM number) as the Terminal 

identification field in control parameter ID#1, Log-In/Log-Out, as specified in 

FAA-E-2938, Section 3.2.3.2.1

8
3. 4 c)
Log In
A user configurable number of seconds (with zero meaning disable) after the 
D
DMDS

MDTS User commands an MDR to Reset, the MDTS shall automatically attempt to 

log into the reset MDR, to re-establish a control session.

9
3. 5 a)
Log Out
Upon operator command, the MDTS shall log out of the MDR by issuing control 
D
DMDS

parameter ID#1, Log-In/Log-Out, as specified in FAA-E-2938, Section 3.2.3.2.1, 

without the Security Token.

10
3. 6 a)
Display of Monitored 
MDTS shall display operator selected MDR Monitored parameters and Control 
D
DMCP/DMMR

Parameters
parameters, listed in table 3-3 and table 3-4, of the MDR specification.

11
3. 6 b)
Display of Monitored 
MDTS shall allow operator to select either numeric or graphical (e.g. bar graph or 
D
DMMR

Parameters
simulated meter) type display for each parameter selected for display.

12
3. 6 c)
Display of Monitored 
MDTS shall allow operator to select and display at least 3 parameters 
D
DMMR

Parameters
simultaneously.

13
3. 6 d)
Display of Monitored 
MDTS shall allow the operator to select one-shot read, or continuous (near real 
D
DMMR

Parameters
time) read and display of Monitored Parameters.

14
3. 6 e)
Display of Monitored 
When continuous (near real-time) read and display is selected for a parameter, the 
D
DMMR

Parameters
MDTS shall issue control parameter ID#30 Request Readback (with appropriate 

data) to the MDR at the operator-specified rate of once per second ( approximately)

 to once per 240 milliseconds.

15
3. 6 f)
Display of Monitored 
MDTS shall update the display of operator-selected monitored parameters with 
D
DMMR

Parameters
each new readback sample when continuous read (near real time) read and display 

is selected.

16
3. 7 a)
Setting of Control Parameters
The MDTS shall allow the operator to change the values of each MDR Control 
D
DMCP

parameter.

17
3. 7 b)
Setting of Control Parameters
After an operator commanded control parameter change, the MDTS shall update 
D
DMCP

the display of the current value of the Control Parameter with the then-current 

value.

18
3. 7 c)
Setting of Control Parameters
MDTS shall display any error messages generated by the MDR relating to the 
D
DMCP

attempt to change the value of the control parameter.

19
3. 8 a)
Alarm/Alert Threshold Setting
MDTS shall allow operator to read the MDR values for alarm thresholds and alert 
D
DMAP

thresholds.

20
3. 8 b)
Alarm/Alert Threshold Setting
MDTS shall allow operator to change the alarm minimum thresholds, alarm 
D
DMAP

maximum thresholds, alert minimum thresholds and alert maximum thresholds 

independently.

21
3. 8 c)
Alarm/Alert Threshold Setting
MDTS shall display any error messages generated by MDR relating to the attempt 
D
DMAP

to set the minimum thresholds equal or greater than the maximum thresholds.

22
3. 9 a)
Control Parameter Sets
MDTS shall store at least fifteen control parameter sets, with operator selectable 
D
DMCP

set labels, which can be selected for downloading from, or uploading to the MDR.

23
3. 9 b)
Control Parameter Sets
MDTS shall allow the operator to edit the Control Parameter values in each control 
D
DMCP

parameter set.

24
3. 9 c)
Control Parameter Sets
MDTS shall, upon operator command, download from the MDR all Control 
D
DMCP

Parameter values, associate them with their Control Parameter ID numbers, apply 

the operator-selected file name or label and store the Control Parameter set.

25
3. 9 d)
Control Parameter Sets
MDTS shall, upon operator command, upload the operator-selected control 
D
DMCP

parameter set to the MDR.

26
3. 9 e)
Control Parameter Sets
MDTS shall verify all Control Parameter settings before indicating successful 
D
DMCP

Control Parameter set uploads.

27
3. 9 f)
Control Parameter Sets
MDTS shall allow the operator to store Control Parameter sets on, or retrieve 
D
DMCP

Control Parameter sets from, floppy disks.

28
3. 9 g)
Control Parameter Sets
MDTS shall allow the operator to specify whether each Control Parameter Set for 
D
DMCP

uploading to the MDR contains all, or a subset of, the control parameters.

29
3.10 a)
Alarm/Alert Threshold Sets
MDTS shall store at least nine Alarm/Alert Threshold sets with operator selectable 
D
DMAP

set labels, which can be selected for downloading from, or uploading to the MDR.

30
3.10 b)
Alarm/Alert Threshold Sets
MDTS shall allow the operator to edit the alarm/alert threshold values in each 
D
DMAP

alarm/alert threshold set.

31
3.10 c)
Alarm/Alert Threshold Sets
MDTS shall, upon operator command, download from the MDR the alarm/alert 
D
DMAP

threshold set, apply the operator-selected file name or label and store the 

alarm/alert threshold set.

32
3.10 d)
Alarm/Alert Threshold Sets
MDTS shall, upon operator command, upload the operator-selected alarm/alert 
D
DMAP

threshold set.

33
3.10 e)
Alarm/Alert Threshold Sets
MDTS shall verify each alarm/alert threshold setting before indicating successful 
D
DMAP

alarm/alert threshold set upload.

34
3.11 a)
Operating Software Sets
MDTS shall store at least four MDR Operating Software sets which can be selected
D
DMCP

 for uploading to the MDR.

35
3.11 b)
Operating Software Sets
MDTS Operating Software set shall contain one version of software (code).
D
DMCP

36
3.11 c)
Operating Software Sets
MDTS shall, upon double-verified operator command, upload to the MDR the 
D
DMCP

operator selected MDR Operating Software set.

37
3.11 d)
Operating Software Sets
MDTS shall display the Digital Signature authentication result provided in by the 
D
DMCP

MDR after software download to the Operating Software set.

38
3.12 a)
Recording of Monitored 
MDTS shall, upon operator command, record the operator-selected continuous, 
D
DMMR

Parameters
real-time read/displayed monitored parameters, for later review and analysis.

39
3.12 b)
Recording of Monitored 
MDTS monitored parameter recording shall be discontinuable at any time after 
D
DMMR

Parameters
initiation.

40
3.12 c)
Recording of Monitored 
MDTS monitored parameter recording rate shall be operator selectable from 1 
D
DMMR

Parameters
sample per minute (approx. to 1 sample per 240 milliseconds.

41
3.12 d)
Recording of Monitored 
MDTS monitored parameter recording shall store up to 15,000 samples per recorded
D
DMMR

Parameters
 parameter.

42
3.12 e)
Recording of Monitored 
MDTS monitored parameter recording shall record at least two parameters 
D
DMMR

Parameters
simultaneously, while displaying at least two monitored parameters.

43
3.12 f)
Recording of Monitored 
MDTS monitored parameter recording shall record parameter ID, value and 
D
DMMR

Parameters
recording time.

44
3.12 g)
Recording of Monitored 
MDTS shall allow control parameter setting while recording.
D
DMMR

Parameters

45
3.13 a)
Local Diagnostic Audible 
MDTS shall provide an audible alert function, which will provide a MDT generated 
D
DMAP

Indication Function
tone when the operator-selected parameter crosses an operator-selected high 

and/or low threshold.

46
3.13 b)
Local Diagnostic Audible 
MDTS shall provide an audible alert function, which will provide a MDT generated 
D
DMAP

Indication Function
tone when the selected parameter achieves peak/valley (min/max) values.

47
3.14 a)
MDR Event Log Download
MDTS shall store at least fifty MDR Event Logs, with operator selectable Log 
D
DMDR

labels, which can be selected for downloading from to the MDR.

48
3.14 b)
MDR Event Log Download
MDTS shall, upon operator command, download from the MDR the MDR Event 
D
DMDR

Log, apply the operator-selected file name or label, and store the MDR Event Log.

49
3.14 c)
MDR Event Log Download
MDTS shall allow operator to view  an MDR Event Log.
D
DMDR

2
3.2.2.1.4.3.2.15
Software Version (ID 15)
The bit format of the Software Version parameter shall be encoded/decoded as 
T
IMMP
ICD Version 1.00

indicated in Figure 3-50.

4
3.2.2.1.4.3.2. 5
MDR State (ID 5)
The bit format of the MDR State parameter shall be encoded/decoded as indicated 
T
IMMP

in Figure 3-40.

8
3.2.2.1.4.3.2. 3
Lowest Tunable Frequency 
The bit format of the Lowest Tunable Frequency parameter shall be 
T
IMMP

(ID 3)
encoded/decoded as indicated in Figure 3-38.

12
3.2.2.1.4.3.2.36
MDR ID Number (ID 50)
The bit format of the MDR ID Number parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-66.

14
3.2.2.1.4.3.2.20
Transmitter Timeout Setting 
The bit format of the Transmitter Timeout Setting parameter shall be 
T
IMMP

(AM) (ID 20)
encoded/decoded as indicated in Figure 3-55.

16
3.2.2.1.4.3.2.12
Power Output Setting (AM) 
The bit format of the Power Output Setting parameter shall be encoded/decoded as 
T
IMMP

(ID 12)
indicated in Figure 3-47.

18
3.2.2.1.4.3.2.13
Transmitter Modulation % 
The bit format of the Transmitter Modulation % Setting parameter shall be 
T
IMMP

Setting (AM) (ID 13)
encoded/decoded as indicated in Figure 3-48.

20
3.2.2.1.4.3.2.37
RF Input Power Level (AM) 
The bit format of the RF Input Power Level parameter shall be encoded/decoded as 
T
IMMP

(ID 51)
indicated in Figure 3-67.

24
3.2.2.1.4.3.2.21
Squelch Enable/Disable (AM) 
The bit format of the Squelch Enable/Disable parameter shall be encoded/decoded 
T
IMMP

(ID 21)
as indicated in Figure 3-56.

26
3.2.2.1.4.3.2.38
Squelch Break Status (AM) 
The bit format of the Squelch Break Status parameter shall be encoded/decoded as 
T
IMMP

(ID 52)
indicated in Figure 3-68.

28
3.2.2.1.4.3.2. 8
Squelch RF Threshold Level 
The bit format of the Squelch RF Threshold Level Setting parameter shall be 
T
IMMP

Setting (AM) (ID 8)
encoded/decoded as indicated in Figure 3-43.

32
3.2.2.1.4.3.2.39
In-Service Time (ID 53)
The bit format of the In-Service Time parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-69.

34
3.2.2.1.4.3.2. 4
Mode of Operation (ID 4)
The bit format of the Mode of Operation parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-39.

36
3.2.2.1.4.3.2. 2
Current Frequency (ID 2)
The bit format of the Current Frequency parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-37.

38
3.2.2.1.4.3.2. 7
Time (ID 7)
The bit format of the Time parameter shall be encoded/decoded as indicated in 
T
IMMP

Figure 3-42.

44
3.2.2.1.4.3.2.11
Receiver Mute (AM) (ID 11)
The bit format of the Receiver Mute parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-46.

48
3.2.2.1.4.3.2.10
Audio Output Level (AM) (ID 
The bit format of the Audio Output Level parameter shall be encoded/decoded as 
T
IMMP

10)
indicated in Figure 3-45.

50
3.2.2.1.4.3.2.40
RIU Timing Offset Change 
The bit format of the RIU Timing Offset Change parameter shall be 
T
IMMP

(VDL Mode 3) (ID 54)
encoded/decoded as indicated in Figure 3-70.

54
3.2.2.1.4.3.2. 1
Event Log (ID 1)
The bit format of the Event Log parameter shall be encoded/decoded as indicated 
T
IMMP

in Figure 3-36.

66
3.2.2.1.4.3.2.41
Transmit Antenna VSWR (ID 
The bit format of the Transmit Antenna VSWR parameter shall be 
T
IMMP

55)
encoded/decoded as indicated in Figure 3-71.

69
3.2.2.1.4.3.2.14
ATR Switch State (ID 14)
The bit format of the ATR Switch State parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-49.

75
3.2.2.1.4.3.2.16
N1 (Number of Information 
The bit format of the N1 parameter shall be encoded/decoded as indicated in Figure
T
IMMP

Bits ) (ID 16)
 3-51.

77
3.2.2.1.4.3.2.17
T1 (Link Response Timer) (ID 
The bit format of the T1 parameter shall be encoded/decoded as indicated in Figure
T
IMMP

17)
 3-52.

79
3.2.2.1.4.3.2.18
T3 (Reassembly Timer (ID 18)
The bit format of the T3 parameter shall be encoded/decoded as indicated in Figure
T
IMMP

 3-53.

81
3.2.2.1.4.3.1. 1
Log-In/Log-Out (ID 1)
The bit format of the Log-In/Log-Out parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-3.

83
3.2.2.1.4.3.1. 2
Current Frequency (ID 2)
The bit format of the Current Frequency parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-4.

87
3.2.2.1.4.3.1. 3
Lowest Tunable Frequency 
The bit format of the Lowest Tunable Frequency parameter shall be 
T
IMCP

(ID 3)
encoded/decoded as indicated in Figure 3-5.

89
3.2.2.1.4.3.1. 4
Mode of Operation (ID 4)
The bit format of the Mode of Operation parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-6.

91
3.2.2.1.4.3.1. 5
MDR State (ID 5)
The bit format of the MDR State parameter shall be encoded/decoded as indicated 
T
IMCP

in Figure 3-7.

93
3.2.2.1.4.3.1. 6
Threshold Setting (ID 6)
The bit format of the Threshold Setting parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-8a.

95
3.2.2.1.4.3.1.23
Request Read Back (ID 30)
The bit format of the Request Read Back parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-25a.

97
3.2.2.1.4.3.1. 7
Time (ID 7)
The bit format of the Time parameter shall be encoded/decoded as indicated in 
T
IMCP

Figure 3-9.

99
3.2.2.1.4.3.1. 8
Squelch RF Threshold Level 
The bit format of the Squelch RF Threshold Level Setting parameter shall be 
T
IMCP

Setting (AM) (ID 8)
encoded/decoded as indicated in Figure 3-10.

103
3.2.2.1.4.3.1.10
Audio Output Level (AM) (ID 
The bit format of the Audio Output Level parameter shall be encoded/decoded as 
T
IMCP

10)
indicated in Figure 3-12.

105
3.2.2.1.4.3.1.11
Receiver Mute (AM) (ID 11)
The bit format of the Receiver Mute parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-13.

107
3.2.2.1.4.3.1.12
Power Output (AM) (ID 12)
The bit format of the Power Output parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-14.

109
3.2.2.1.4.3.1.13
Transmitter Modulation % 
The bit format of the Transmitter Modulation % parameter shall be 
T
IMCP

(AM) (ID 13)
encoded/decoded as indicated in Figure 3-15.

111
3.2.2.1.4.3.1.20
Transmission Timeout (AM) 
The bit format of the Transmission Timeout parameter shall be encoded/decoded 
T
IMCP

(ID 20)
as indicated in Figure 3-22.

113
3.2.2.1.4.3.1.24
Audio Input Level (AM) (ID 
The bit format of the Audio Input Level parameter shall be encoded/decoded as 
T
IMCP

31)
indicated in Figure 3-26.

119
3.2.2.1.4.3.1.27
MAC Timing Offset 
The bit format of the MAC Timing Offset Correction parameter shall be 
T
IMCP

Correction (VDL Mode 3) (ID 
encoded/decoded as indicated in Figure 3-27.

34)

121
3.2.2.1.4.3.1.14
ATR Switch State (ID 14)
The bit format of the ATR Switch State parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-16.

123
3.2.2.1.4.3.1.28
Suppress Alert/Alarm (ID 35)
The bit format of the Suppress Alert/Alarm parameter shall be encoded/decoded as
T
IMCP

 indicated in Figure 3-28.

125
3.2.2.1.4.3.1.29
Reset (ID 36)
The bit format of the Reset parameter shall be encoded/decoded as indicated in 
T
IMCP

Figure 3-29.

127
3.2.2.1.4.3.1.30
Software Upload 
The bit format of the Software Upload Enable/Disable parameter shall be 
T
IMCP

Enable/Disable (ID 37)
encoded/decoded as indicated in Figure 3-30.

129
3.2.2.1.4.3.1.15
Switch Software Version (ID 
The bit format of the Switch Software Version parameter shall be encoded/decoded 
T
IMCP

15)
as indicated in Figure 3-17.

131
3.2.2.1.4.3.1.31
Software Upload (ID 38)
The bit format of the Software Upload parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-31.

135
3.2.2.1.4.3.1.16
N1 (Number of Information 
The bit format of the N1 parameter shall be encoded/decoded as indicated in Figure
T
IMCP

Bits) (ID 16)
 3-18.

137
3.2.2.1.4.3.1.17
T1 (Link Response Timer) (ID 
The bit format of the T1 parameter shall be encoded/decoded as indicated in Figure
T
IMCP

17)
 3-19.

139
3.2.2.1.4.3.1.18
T3 (Reassembly Timer) (ID 18)The bit format of the T3 parameter shall be encoded/decoded as indicated in Figure
T
IMCP

 3-20.

140
3.2.2.1.4.3.3.1
MDR Transmitter Status 
For the MDR transmitters, the RIU/MDR Status Word shall comprise the fields 
T
ITLS
See Table 3-3

Word
specified in Table 3-3.

141
3.2.2.1.4.3.3.1.1
Status (S)
The S bits indicate the operational status of the MDR component and shall be 
T
ITLS

encoded as follows:

0 = Offline

1 = Power Down (if exercised)

2 = Power Up

3 = Online

4-5 = Reserved

6 = Recovery

7 = Fail.

142
3.2.2.1.4.3.3.1.2
RIU Timing Status (T)
The T bit shall be encoded as follows:
T
ITLS

0 = MDR MAC cycle timing not locked to 6-second epoch

1 = MDR MAC cycle timing locked to 6-second epoch.

143
3.2.2.1.4.3.3.1.3
Invalid RIU Data (I)
The I bit shall be encoded as 1 if any invalid data was received from the RIU during
T
ITLS

 the last MAC cycle, or 0 otherwise.

144
3.2.2.1.4.3.3.1.4
T1 Frame Slip (F)
The F bit shall be encoded as 1 if a T1 Frame Slip was detected on the link from the 
T
ITLS

RIU, or 0 otherwise.

146
3.2.2.1.4.3.3.1.6
M-Channel Data Underflow 
The M bit shall be encoded as 1 if any M-channel data within the last MAC cycle 
T
ITLS

(M)
was not received from the RIU in time to be modulated, or 0 otherwise.

147
3.2.2.1.4.3.3.1.7
V-Channel Data Underflow (V)
The V bit shall be encoded as 1 if any Voice Channel data within the last MAC 
T
ITLS

cycle was not received from the RIU in time to be modulated, or 0 otherwise.

148
3.2.2.1.4.3.3.1.8
D-Channel Data Underflow 
The D bit shall be encoded as 1 if any Data Channel data within the last MAC cycle
T
ITLS

(D)
 was not received from the RIU in time to be modulated, or 0 otherwise.

149
3.2.2.1.4.3.3.2
MDR Receiver RIU/MDR 
For the MDR receiver, the RIU/MDR Status word shall comprise the fields 
T
IRLS
See Table 3-4

Status Word
specified in Table 3-4.

150
3.2.2.1.4.3.3.2.1
Status (S)
The S bits indicate the operational status of the MDR component and shall be 
T
IRLS

encoded as follows:

0 = Offline

1 = Power Down (if exercised)

2 = Power Up

3 = Online

4-5 = Reserved

6 = Recovery

7= Fail.

151
3.2.2.1.4.3.3.2.2
RIU Timing Status (T)
The T bit shall be encoded as follows:
T
IRLS

0 = MDR MAC cycle timing not locked to 6-second epoch

1 = MDR MAC cycle timing locked to 6-second epoch.

152
3.2.2.1.4.3.3.2.3
Invalid RIU Data (I)
The I bit shall be encoded as 1 if any invalid data was received from the RIU during
T
IRLS

 the last MAC cycle, or 0 otherwise.

153
3.2.2.1.4.3.3.2.4
T1 Frame Slip (F)
The F bit shall be encoded as 1 if a T1 Frame Slip was detected on the link from the 
T
IRLS

RIU, or 0 otherwise.

158
3.2.2.6.1
HDLC Frame Structure
All non-segmented messages or individual message segments (of a segmented 
T
IDLL

message) sent between the MDR and RIU shall be transmitted within one frame.

159
3.2.2.6.1.1
Flag Sequence Field
The Flag (F) Sequence field appears at the beginning and end of all frames and 
T
IDLL

shall consist of one 0 bit followed by six contiguous 1 bits and one 0 bit.

160
3.2.2.6.1.2
Address Field
For all HDLC messages except the TEST Response message, the AD field shall 
T
IDLL

contain the address of the unit to which the information sequence in the frame is 

sent.

161
3.2.2.6.1.3
Control Field
The Control (CN) field consists of one octet and shall be used to identify the frame 
T
IDLL

type, either TEST or Unnumbered Information (UI).

162
3.2.2.6.1.4
Information Field
In a UI frame, the I field shall contain a message.
T
IDLL

163
3.2.2.6.1.4
Information Field
The I field shall consist of an integral number of octets.
T
IDLL

164
3.2.2.6.1.5
Frame Check Sequence Field
The Frame Check Sequence (FCS) field shall consist of 16-bits and be used for 
T
IDLL

frame error detection.

165
3.2.2.6.2.1
Link Initialization
These two states of operation shall be defined as the link inactive state and link 
T
ILLI

initialized state.

166
3.2.2.6.2.1
Link Initialization
The Link Initialization procedure shall consist of the RIU generating a Test 
T
ILLI

Command to the MDR with a four octet (octet 1 is MSB, octet 4 is LSB) I field 

consisting of a sequence number starting at zero and incrementing by one with 

each retransmission.

168
3.2.2.6.2.3
Link Clearing
While in the link initialized state, the initiator of the Link Clearing procedure shall 
T
ILCF

send a TEST Command message with a five-octet information field, the first four 

octets (octet 1 is MSB, octet 4 is LSB) containing all ONEs indicating a clear, 

followed by a one octet clearing cause code.

169
3.2.2.6.2.3
Link Clearing
The recipient of the line clearing procedure shall confirm the clear by issuing a 
T
ILCF

TEST Response with the first four octets set to all ONEs.

171
3.2.2.6.4
HDLC Frame Timing
The timing and size of HDLC frame transmissions between the MDR and RIU shall 
T
IHFT

be controlled such that the voice delay from start of first bit at the originator 

(MDR/RIU) to the reception of the last bit at the recipient (RIU/MDR), due to the 

HDLC frame transmission, does not exceed 3 ms.

172
3.2.2.6.5
Link Level Message 
Each message exchanged across the data interface shall contain a one octet 
T
IDBM/ILSM/IMBM

Description
Message ID followed by the message.
/IPVM/IRCM/IRM

M/ISCM/IVBM

176
3.2.2.6.5.1.1
Voice-Burst Message
The Voice-Burst message shall be encoded as illustrated in Figure 3-77 with the 
T
IVBM

field descriptions shown in Table 3-8.

178
3.2.2.6.5.1.2
Data-Burst Message
The Data-Burst message shall be encoded as illustrated in Figure 3-78 with the field
T
IDBM

 descriptions shown in Table 3-9.

180
3.2.2.6.5.1.3
Management-Burst Message
The Management-Burst message shall be encoded as illustrated in Figure 3-79 with
T
IMBM

 the field descriptions shown in Table 3-10.

183
3.2.2.6.5.1.3
Management-Burst Message
The Synchronization Header Type (STYPE) field shall be encoded per Table 3-10a.
T
IMBM

186
3.2.2.6.5.1.4
Sync Search Control Message
The Sync Search Control message shall be encoded as illustrated in Figure 3-80 
T
ISCM

with the field descriptions shown in Table 3-11.

191
3.2.2.6.5.1.5
PCM-Voice Message
The PCM Voice message shall be encoded as illustrated in Figure 3-81 with the 
T
IPVM

field descriptions shown in Table 3-12.

193
3.2.2.6.5.1.6
Radio Control Message
The Radio Control message shall be encoded as illustrated in Figure 3-82 with the 
T
IRCM

field descriptions shown in Table 3-13.

194
3.2.2.6.5.1.6
Radio Control Message
The Radio Control message shall be segmented across the interface if the message 
T
IRCM

exceeds the segmentation size, defined by the N1 parameter.

195
3.2.2.6.5.1.6
Radio Control Message
The Total Segment Count (TSC) field shall indicate one less than the total number 
T
IRCM

of segments for a specific transaction (identified by the TID field).

196
3.2.2.6.5.1.6
Radio Control Message
The Segment Count (SC) field shall indicate the individual segment number for the 
T
IRCM

transaction.

197
3.2.2.6.5.1.6
Radio Control Message
A message shall be deemed valid by the receiving unit, if all segments are received 
T
IRCM

in sequence prior to the expiration of the T3 timer.

200
3.2.2.6.5.1.7
Radio Monitoring Message
The Radio Monitoring message shall be encoded as illustrated in Figure 3-82 with 
T
IRMM

the field descriptions shown in Table 3-13.

201
3.2.2.6.5.1.7
Radio Monitoring Message
The Radio Monitoring message shall be segmented across the interface if the 
T
IRMM

message exceeds the segmentation parameter, as defined by the N1 parameter.

202
3.2.2.6.5.1.7
Radio Monitoring Message
The TSC field shall indicate one less than the total number of segments for a 
T
IRMM

specific transaction (identified by the TID field).

203
3.2.2.6.5.1.7
Radio Monitoring Message
The SC field shall indicate the individual segment number for the current 
T
IRMM

transaction.

204
3.2.2.6.5.1.7
Radio Monitoring Message
A message shall be deemed valid by the receiver, if all segments are received in 
T
IRMM

sequence prior to the expiration of the T3 timer.

205
3.2.2.6.5.1.7
Radio Monitoring Message
Monitoring messages generated by the MDR as a result of an Alert of Alarm 
T
IRMM

threshold crossing, shall set the RR and TID fields to 0.

208
3.2.2.6.5.1.8
RIU/MDR Status Message
The RIU/MDR Status message shall be encoded as illustrated in Figure 3-83 with 
T
ILSM

the field descriptions shown in Table 3-15.

209
3.2.2.7
Physical Layer
The MDR/RIU interface shall implement the fractional T1 protocol as defined in 
A
AT1P

ANSI T1.403-1995.

210
3.2.2.7.1.1 a)
T1 Frame Characteristics
A T1 frame shall consist of 193 bits.
T
ILLI

211
3.2.2.7.1.1 b)
T1 Frame Characteristics
Each T1 frame shall be composed of one framing bit and twenty-four 8-bit time 
T
ILLI

slots that carry data.

212
3.2.2.7.1.1 c)
T1 Frame Characteristics
The framing bit shall be the first bit of each frame.
T
ILLI

213
3.2.2.7.1.1 d)
T1 Frame Characteristics
The twenty-four 8-bit slots shall be organized as described in Figure 3-84, T1 
T
ILLI

System Timing.

214
3.2.2.7.1.1 e)
T1 Frame Characteristics
The T1 line shall transmit at a rate of 8,000 T1 frames/s, resulting in a bit rate of 
T
ILLI

1.544 Mbit/s.

215
3.2.2.7.1.1 f)
T1 Frame Characteristics
The T1 line shall use Extended Super Frame (ESF) formatting consisting of groups 
T
ILLI

of 24 consecutive T1 frames.

216
3.2.2.7.1.1 g)
T1 Frame Characteristics
The eighth bit of every time-slot in every sixth T1 frame shall be used for data.
T
ILLI

217
3.2.2.7.1.1 h)
T1 Frame Characteristics
The ESF data link shall support the Line Loopback Activate/Deactivate and 
A
AT1L

Payload Loopback Activate/Deactivate messages to support line diagnostics and 

maintenance.

218
3.2.2.7.1.1 i)
T1 Frame Characteristics
Pulse density shall be accomplished using the Bipolar 8-Zero Substitution (B8ZS) 
T
ILLI

method.

219
3.2.2.7.1.2 a)
T1 Line Requirements
Each T1 port shall be able to operate over any cable length between 0 and 6,000 ft.
T
ITLR

220
3.2.2.7.1.2 b)
T1 Line Requirements
Each T1 port shall incorporate transient protection.
A
AT1L

221
3.2.2.7.1.2 c)
T1 Line Requirements
Each T1 port shall have a jitter tolerance that conforms to [ITU-T Recommendation 
A
AT1L

G.824 (03/93), Section 3.1.1, Table 2].

222
3.2.2.7.1.3
T1 Time Slots
These slots shall be allocated according to the following subparagraph.
LL
None
Must meet ICD Shalls #226, 

237, and 238.

223
3.2.2.7.1.3.1 a)
T1 Time Slot Assignments
Time slots one and two shall be used to carry information in a timing channel.
NT
None
RIU Function

224
3.2.2.7.1.3.1 b)
T1 Time Slot Assignments
Time slots three and four shall be unused, and designated as spares.
NT
None
RIU Function

225
3.2.2.7.1.3.1 c)
T1 Time Slot Assignments
The remaining time slots (5 through 24) in the T1 frame shall be organized into five 
NT
None
RIU Function

data channels, each consisting of four contiguous T1 time slots.

226
3.2.2.7.1.3.1 d)
T1 Time Slot Assignments
The default data channel shall be channel 1 (slots 5 - 8).
T
ITSA

227
3.2.2.7.1.3.2 a)
Timing Channel
Timing shall be conveyed in the timing channel using a 16-bit counter that 
NT
None
RIU Function

increments by one for each T1 frame.

228
3.2.2.7.1.3.2 b)
Timing Channel
The first timing slot shall contain the low-order least significant byte (LSB) of the 
NT
None
RIU Function

counter with the most significant bit of the byte transmitted/received first.

229
3.2.2.7.1.3.2 c)
Timing Channel
The second timing slot shall contain the high-order most significant byte (MSB) of 
NT
None
RIU Function

the counter with the most significant bit of the byte transmitted/received first.

230
3.2.2.7.1.3.2 d)
Timing Channel
Bit 1 (least significant bit ) of each HDLC message octet shall be the first bit 
NT
None
RIU Function

transmitted over the Data Channel on the T1 line.

237
3.2.2.7.1.3.3 b)
T1 Data Channels
Each data channel shall be capable of carrying data, control, monitoring and status 
T
ILLI

information in the VDL Mode 3 and PCM Voice, control, monitoring and status 

information in the DSB-AM Mode.

238
3.2.2.7.1.3.3 c)
T1 Data Channels
Allocation of time slots to channels shall be fixed for all T1 frames on a given link 
T
ILLI

(i.e., for as long as a channel is in use, it occupies the same time slot numbers in 

each T1 frame that is generated).

244
3.2.2.7.2 a)
System Timing
The leading edge of the framing bit shall be the point of reference for system 
NT
None
RIU Function

timing.

245
3.2.2.7.2 c)
System Timing
The leading edge of a framing bit of T1 frame shall coincide with the beginning of 
NT
None
RUI Function

the VDL Mode 3 6-second epoch within plus or minus 10 microseconds.

246
3.2.2.7.2 e)
System Timing
The start of the 6-second epoch shall coincide with the center of the first 
T
ISTC

synchronization D8PSK symbol in LBAC 1 of slot A in the even TDMA frame of 

the first MAC cycle in the epoch, which is also –1260 D8PSK symbol periods 

relative to the MAC cycle “0” Timing Reference Point (TRP) as defined in the VDL 

Mode 3 RTCA DO-224a.

247
3.2.2.7.2 f)
System Timing
For Voice-Burst, Data-Burst and Management-Burst Messages, the TOT and TOA 
T
ISTC

fields shall  have a “0” reference point that corresponds to the center of the first 

D8PSK synchronization symbol in LBAC 1 of slot A in the even TDMA frame of 

the MAC cycle in which the burst is transmitted or received.

251
3.2.2.1.4.3.1.19
HDLC Channel Number (ID 
The bit format of the HDLC Channel Number parameter shall be encoded/decoded 
T
IMCP

19)
as indicated in Figure 3-21.

252
3.2.2.1.4.3.1.21
Squelch Enable/Disable (AM) 
The bit format of the Squelch Enable/Disable parameter shall be encoded/decoded 
T
IMCP

(ID 21)
as indicated in Figure 3-23.

253
3.2.2.1.4.3.1.32
Receiver Mute Level (AM) (ID
The bit format of the Receiver Mute Level parameter shall be encoded/decoded as 
T
IMCP

 39)
indicated in Figure 3-32.

254
3.2.2.1.4.3.1.33
Test PTT (AM) (ID 40)
The bit format of the Test PTT parameter shall be encoded/decoded as indicated in 
T
IMCP

Figure 3-33.

255
3.2.2.1.4.3.2. 6
Threshold Setting (ID 6)
The bit format of the Threshold Setting parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-41.

256
3.2.2.1.4.3.2.19
HDLC Channel Number (ID 
The bit format of the HDLC Channel Number parameter shall be encoded/decoded 
T
IMMP

19)
as indicated in Figure 3-54.

257
3.2.2.6.2.3
Link Clearing
Upon receipt of a valid TEST Response confirming the clear, the initiator shall clear
T
ILCF

 the T1 timer, and both the MDR and RIU will be in the link inactive state.

258
3.2.2.6.5.1
General Message Structure
Unless otherwise specified in the remainder of this section, bit fields shall be 
T
IDBM/ILSM/IMBM

encoded such that the most significant bit of a field (or sub-field that crosses octet 
/IPVM/IRCM/IRM

boundaries) is in the highest bit number position of the octet.
M/ISCM/IVBM

259
3.2.2.6.5.1
General Message Structure
For variable length bit fields that have a total length (LEN) that is not a multiple of 
T
IDBM/ILSM/IMBM

8, the most significant bit of the part-octet (remaining part of the field) at the end of 
/IPVM/IRCM/IRM

the field shall be encoded in bit 8 of the last octet and ...
M/ISCM/IVBM

260
3.2.2.6.5.1
General Message Structure
... the unused lower numbered bit(s) in the last octet shall be set to 0.
T
IDBM/ILSM/IMBM

/IPVM/IRCM/IRM

M/ISCM/IVBM

261
3.2.2.6.5.1.1
Voice-Burst Message
The TOA/TOT field shall be the same value for all Voice-Burst message segments 
T
IVBM

related to the same VDL Mode 3 voice burst.

262
3.2.2.6.5.1.1
Voice-Burst Message
VDL Mode 3 voice burst D8PSK symbols shall be mapped to Voice-Burst message 
T
IVBM

VF octets as specified in Table 3-8a.

263
3.2.2.6.5.1.2
Data-Burst Message
The TOA/TOT field shall be the same value for all Data-Burst message segments 
T
IDBM

related to the same VDL Mode 3 data burst.

264
3.2.2.6.5.1.2
Data-Burst Message
VDL Mode 3 data burst D8PSK symbols shall be mapped to Data-Burst message 
T
IDBM

DF octets as specified in Table 3-8a.

265
3.2.2.6.5.1.3
Management-Burst Message
The MB field shall be encoded with the most significant bit of each VDL Mode 3 
T
IMBM

12-bit Management Burst word placed in the highest unused bit number position in

 the octet.

266
3.2.2.6.5.1.3
Management-Burst Message
As Management Burst words cross octet boundaries, the most significant bit of 
T
IMBM

the remaining 12-bit Management Burst word shall be placed in bit 8 of the next 

octet.

267
3.2.2.6.5.1.4
Sync Search Control Message
The Synchronization Header Type (STYPE) field shall be encoded per Table 3-10a.
T
ISCM

268
3.2.2.6.5.1.4
Sync Search Control Message
The NGW field shall indicate the number of (24,12) Golay words in the received 
T
ISCM

burst to be decoded by the MDR if synchronization is achieved within the search 

window.

269
3.2.2.7.2 g)
System Timing
For the Sync Search Control Message, the Sync Search Start (S_START) field shall
T
ISTC

 define the earliest time within a VDL Mode 3 epoch where the center of the first 

D8PSK synchronization symbol in a receive burst may occur.

270
3.2.2.7.2 h)
System Timing
For the Sync Search Control Message, the Sync Search Stop (S_STOP) field shall 
T
ISTC

define the latest time within a VDL Mode 3 epoch where the center of the first 

D8PSK synchronization symbol in a receive burst may occur.

271
3.2.2.7.2 i)
System Timing
... and shall have a range of 0 to 1, 007,999 within a 6-second VDL Mode 3 epoch.
T
ISTC

272
3.2.2.1.4.3.1. 9
Squelch Audio 
The bit format of the Squelch Audio Signal-to-Noise Level Setting parameter shall 
T
IMCP

Signal-to-Noise Level Setting 
be encoded/decoded as indicated in Figure 3-11.

273
3.2.2.1.4.3.1.34
Public Key Maintenance (ID 
The bit format of the Public Key Maintenance parameter shall be encoded/decoded
T
IMCP

41)
 as indicated in Figure 3-34.

274
3.2.2.1.4.3.1.35
T2 (Link Retransmission 
The bit format of the T2 parameter shall be encoded/decoded as indicated in Figure
T
IMCP

Timer) (ID 42)
 3-35.

275
3.2.2.1.4.3.2. 9
Squelch Audio 
The bit format of the Squelch Audio Signal-to-Noise Level Setting parameter shall 
T
IMMP

Signal-to-Noise Level Setting 
be encoded/decoded as indicated in Figure 3-44.

276
3.2.2.1.4.3.2.24
Audio Input Level Setting (ID 
The bit format of the Audio Input Level Setting parameter shall be 
T
IMMP

31)
encoded/decoded as indicated in Figure 3-58.

277
3.2.2.1.4.3.2.27
MAC Timing Offset 
The bit format of the MAC Timing Offset Correction parameter shall be 
T
IMMP

Correction (VDL Mode 3) (ID 
encoded/decoded as indicated in Figure 3-59.

34)

278
3.2.2.1.4.3.2.28
Suppress Alarm/Alert Setting 
The bit format of the Suppress Alarm/Alert Setting parameter shall be 
T
IMMP

(ID 35)
encoded/decoded as indicated in Figure 3-60.

279
3.2.2.1.4.3.2.29
Software Upload Setting (ID 
The bit format of the Software Upload Setting parameter shall be encoded/decoded 
T
IMMP

37)
as indicated in Figure 3-61.

280
3.2.2.1.4.3.2.32
Receiver Mute Level Setting 
The bit format of the Receiver Mute Level Setting parameter shall be 
T
IMMP

(ID 39)
encoded/decoded as indicated in Figure 3-62.

281
3.2.2.1.4.3.2.33
PTT Setting (ID 40)
The bit format of the PTT Setting parameter shall be encoded/decoded as indicated
T
IMMP

 in Figure 3-63.

282
3.2.2.1.4.3.2.34
Public Key List (ID 41)
The bit format of the Public Key List parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-64.

283
3.2.2.1.4.3.2.35
T2 (Link Retransmission 
The bit format of the T2 parameter shall be encoded/decoded as indicated in Figure
T
IMMP

Timer) (ID 42)
 3-65.

284
3.2.2.1.4.3.2.43
Measured Power Output (ID 
The bit format of the Measured Power Output parameter shall be encoded/decoded
T
IMMP

57)
 as indicated in Figure 3-72.

285
3.2.2.1.4.3.2.44
Measured Transmitter 
The bit format of the Measured Transmitter Modulation % parameter shall be 
T
IMMP

Modulation % (58)
encoded/decoded as indicated in Figure 3-73.

286
3.2.2.6.1.2
Address Field
For TEST Response messages, the AD field shall contain the address of the unit 
T
IDLL

from which the information sequence in the frame is sent.

287
3.2.2.6.1.2.1 b)
RIU Address
The MDR shall encode the HDLC address as 01 for all HDLC UI messages to be 
T
IDLL

delivered to the RIU.

290
3.2.2.6.1.3
Control Field
All Unnumbered Information (UI) frames shall be UI Command frames.
T
IDLL

291
3.2.2.6.1.3
Control Field
The Poll/Final bit (bit 5) in the Control Field is not used and shall be set to 0.
T
IDLL

292
3.2.2.6.5.1.6
Radio Control Message
If the MDR detects an error, it shall be reported back in the reply by setting the ER 
T
IRCM

field to 1, and placing the error cause code in the first octet of the message (MSG) 

field.

293
3.2.2.7.2 i)
System Timing
The resolution of the TOA, TOT, S_START and S_STOP fields shall be 1/16th of a 
T
ISTC

D8PSK symbol period and ...

294
3.2.2.1.4.3.1.22
ATR Switch Mode (ID=22)
The bit format of the ATR Switch Mode parameter shall be encoded/decoded as 
T
IMCP

indicated in Figure 3-24.

295
3.2.2.1.4.3.2.22
ATR Switch Mode (ID 22)
The bit format of the ATR Switch Mode parameter shall be encoded/decoded as 
T
IMMP

indicated in Figure 3-57.

296
3.2.2.6.1.2.2 a)
MDR Address
MDR transmitters shall encode the HDLC address as 02 for all HDLC Test 
T
IDLL

Response messages to be delivered to the RIU.

297
3.2.2.6.1.2.2 b)
MDR Address
MDR receivers shall encode the HDLC address as 03 for all HDLC Test Response 
T
IDLL

messages to be delivered to the RIU.

298
3.2.2.6.1.2.2 e)
MDR Address
MDR transmitters shall accept and process HDLC UI messages from the RIU with 
T
IDLL

the HDLC address encoded as 02.

299
3.2.2.6.1.2.2 f)
MDR Address
MDR Receivers shall accept and process HDLC UI messages from the RIU with the
T
IDLL

 HDLC address encoded as 03.

300
3.2.2.6.1.6
Inter Frame Time Fill
The time between frames shall be filled with flag characters, per ISO 3309.
T
IDLL
A-18

