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CHAPTER 3.  FORMATS


3.1  INTRODUCTION
3.1.1ADVANCE \r12Various types of message bursts are transmitted in the different VDL Mode 3 subslots. All the burst types share a common overall structure and include the following components:

ADVANCE \d1
a)
Ramp up and power stabilization sequence. This consists of no more than 5.5 symbol periods. The ramp up provides for a gradual rise from zero power to full power (for spectral containment) and the power stabilization sequence provides time for Automatic Gain Control (AGC) settling. One way to implement the proper sequence is to affix three 000 symbols ahead of the beginning of the synchronization sequence. Subsequent filtering with a truncated Nyquist filter will then provide an appropriate ramp up shaping. Other techniques can accomplish the same objective.

ADVANCE \d1
b)
Synchronization sequence. The synchronization sequence consists of 16 symbols which have good correlation properties to allow for accurate burst time synchronization. The synchronization sequence is also called the Unique Word. There are two pairs of synchronization sequences which are described in 3.2.

ADVANCE \d1
c)
Information. The amount of information contained in a burst depends on the burst type. Most of this chapter is devoted to describing the different information formats.

ADVANCE \d1
d)
Ramp down. The ramp down consists of no more than 2.5 symbol periods. It provides for a gradual decrease from full power to zero power (for spectral containment). As with the ramp up, the ramp down shaping can be accomplished by allowing the same truncated Nyquist filter to control the waveform envelope.

ADVANCE \d4
3.1.2ADVANCE \r12The types of messages include the following:

a)
Voice/Data. V/D messages are used to convey V/D information. They consist of a ramp up, a synchronization sequence, a header (one (24,12) Golay word), 576 bits of voice or data (or 480 bits in the case of truncated voice), and a ramp down.

ADVANCE \d1
b)
Channel Management (M) Uplink. These messages are used to control network functions. They consist of a ramp up, a synchronization sequence, information consisting of four (24,12) Golay words, and a ramp down.

ADVANCE \d1
c)
Channel Management (M) Downlink. These messages are used to control network functions. They consist of a ramp up, a synchronization sequence, information consisting of two (24,12) Golay words, and a ramp down.

ADVANCE \d4
3.1.3
There are also some special formats that are used in the uplink M channel of the 3T configuration. These will be discussed in the section on 3T. The remainder of this discussion will focus on the information content of the standard message formats.

ADVANCE \d4

3.2    SYNCHRONIZATION SEQUENCES
3.2.1ADVANCE \r12Four synchronization sequences are used in VDL Mode 3. These are arranged in two pairs called S1 and S1* and S2 and S2*.

	S1   = 
	000
	111
	001
	001
	010
	110
	000
	011
	100
	110
	011
	111
	010
	101
	100
	101



	S1* =
	000
	001
	111
	111
	100
	000
	110
	101
	010
	000
	101
	001
	100
	011
	010
	011



	S2  =
	000
	111
	011
	010
	000
	100
	001
	010
	100
	101
	011
	110
	001
	110
	101
	111



	S2* =
	000
	001
	101
	100
	110
	010
	111
	100
	010
	011
	101
	000
	111
	000
	011
	001


3.2.2ADVANCE \r12The sequences Sn and Sn* are considered a pair because the phase change sequences they imply differ by exactly 180(/symbol. This allows a single synchronization correlation process, if it is using an appropriate algorithm (see reference 3 in Appendix A to the Technical Specifications), to search for both sequences simultaneously. The formats and protocols have been arranged so that a receiver never needs to search for more than one pair at a time. The association of different burst types with different sequences will be described below.


3.3    V/D FORMATS
3.3.1ADVANCE \r12The V/D messages include the synchronization sequence S2, 24 bits of header and 576 bits of voice or data information. (For the truncated voice mode there are only 480 bits of information.) The content of the header depends on whether it pertains to voice or data.

3.3.2ADVANCE \r12The voice header consists of one (24,12) Golay word, so that there are actually only 12 bits of information. These bits are organized as follows:

	Message ID
	3 bits

	Local ID
	8 bits

	EOM
	1 bit


3.3.3ADVANCE \r12The data header consists of one Golay word containing 12 bits of information. These bits are organized as follows:

	Message ID
	3 bits

	Ground Station Code
	3 bits

	Segment Number
	4 bits

	Spare
	1 bit

	EOM
	1 bit


Note.— The V/D (data) header does not contain any information about the address of the data source or the destination. It is assumed that addressing information will be contained in each individual data frame. Because all data communications are between aircraft users and individual ground stations, it is sufficient that each frame contain the 24-bit ICAO address of the aircraft end of the link.
3.3.4ADVANCE \r12The meaning of the Message ID (MID) is as follows:

	000
	Uplink Voice

	001
	Downlink Voice: TS1

	010
	Downlink Voice: TS2

	011
	Downlink Voice: TS3

	100
	Uplink Data (Acknowledgement Required)

	101
	Downlink Data (Acknowledgment Required)

	110
	Uplink Data (Acknowledgment 

Not Required)

	111
	Downlink Data (Acknowledgment Not Required)


3.3.5ADVANCE \r12The meanings of the timing states of TS1, TS2 and TS3 were discussed briefly in 1.4.5 and will be discussed in detail in Chapter 8. Here it is sufficient to note that the normal state of VDL Mode 3 is TS1. The aircraft Local ID consists of a 2-bit prefix (Group ID) plus a 6-bit numerical suffix (Aircraft ID). The 6-bit numbers are used as follows:

	0
	Reserved for ground station or indication that the net is full

	1–60
	Available for aircraft users

	61
	Discrete addressing not supported/Dummy address

	62
	spare

	63
	Broadcast


3.3.6ADVANCE \r12The EOM indicates the last burst of a voice or data sequence. EOM = 1 indicates that the current burst (or time slot) is the last one. The GSC is a 3-bit number that identifies the ground station. This number helps to differentiate the correct ground station from others sharing the same frequency in distant service volumes. Note that the range of valid GSC is 1 through 7. A value of 0 is a dummy code meaning “no information.” The Segment Number is a 4-bit number (varying between 1 and 15) that counts the number of a burst in a data burst sequence.

3.3.7ADVANCE \r12The voice or data information follows the header. For voice messages the first bit of the MID is 0. The voice encoding algorithm will be Augmented Multiband Excitation (AMBE), version AMBE‑ATC‑10, from Digital Voice Systems, Inc. (DVSI). It generates a 96-bit vocoder frame each 20 milliseconds. There are six vocoder frames per TDMA frame, for a total of 576 bits. For truncated voice, the number of bits is 480, as described in Chapter 8, 8.3.6. It is assumed that the time slots are aligned in a fixed way with respect to the vocoder and that whole vocoder “frames” are contained in each slot. 

3.3.8ADVANCE \r12For data messages, the first bit of MID is 1. The content of a data message will be subject to error correction and detection coding. The exact type of coding will be described below.


3.4    M UPLINK FORMATS
3.4.1ADVANCE \r12The M uplink messages consist of the synchronization sequence S2* and 96 bits. Of these, 48 are information bits, which are contained in four (24,12) Golay words. A message is created by assembling four separate words. There are six types of standard words listed below, along with their contents.

Beacon 1
	Message ID
	4 bits

	Voice Signal
	2 bits

	Aircraft ID (Poll)
	6 bits


Beacon 2
	Configuration
	4 bits

	Beacon ID
	2 bits

	Ground Station Code
	3 bits

	Squelch Window
	3 bits


Reservation
	Local ID
	8 bits

	Reserved Slot
	4 bits


ICAO Address (2 words)
	ICAO Address
	24 bits


Next Net 1
	Next Group ID
	2 bits

	Next Frequency
	10 bits


Next Net 2
	Next Net Type
	1 bit

	Next Ground Station Code
	3 bits

	Local ID
	8 bits


Terminate Net
	Terminated Local ID
	8 bits

	Spare
	4 bits


Supported Options
	Options
	10 bits

	Radio ID
	2 bits



3.4.2    Beacon 1
3.4.2.1ADVANCE \r12Every uplink M channel message begins with Beacon 1. The initial field of Beacon 1, the MID, identifies the type of information to follow. The first bit of all uplink MIDs is a 0. The remaining bits are described below:

	MID
	0000
	Normal Message

	
	0001
	Net Entry Response 1: No previous link

	
	0010
	Net Entry Response 2: Previous link preserved

	
	0011
	Next Net Command

	
	0100
	Recovery

	
	0101
0110
0111
	Handoff Check
Terminate Net

Supported Options

	
	1000-1111
	Reserved for Downlink Messages


ADVANCE \d4
Note.— There are two separate Net Entry Response messages. If the new ground station is unable to redirect the link from the previous ground station, MID = 0001 is used. If the new ground station can support redirection, MID = 0010 is used. The defined messages will be described more completely below.
3.4.2.2ADVANCE \r12The Voice Signal bits indicate the activity that is happening within a particular user group.

	Voice Signal
	00
	Ground Access

	
	01
	Occupied

	
	10
	Voice Channel Idle

	
	11
	Spare


ADVANCE \d4
The meaning of these messages is fairly obvious. More details will appear in Chapter 4, Protocols.

3.4.2.3ADVANCE \r12The final part of Beacon 1 is the Aircraft ID (Poll) field. This field is used to poll each of the members of a net in an orderly way. The Local ID suffix of the aircraft user to be polled is the 6-bit Aircraft ID field. For configurations 4V, 3V, 3V1D, the Group ID is the same as the Beacon ID in Beacon 2. For 3T, the Group ID is implied by the position of the Beacon 1 field in the uplink M channel burst. For 3S the Group ID is irrelevant and is arbitrarily set to A = 00. For the wide area coverage slots of 2S1X, the Group ID is also arbitrarily set to A = 00. For 1V3D and 1V2D, the Group ID provides 2-bit extension to the aircraft addressing for up to 240 users.  For 2V2D and 2V1D, each user group has 2 Group IDs available to provide up to 120 users in each net.  Polling is described in more detail in Chapter 4 on protocols.


3.4.3    Beacon 2
3.4.3.1ADVANCE \r12Every uplink M channel message contains a Beacon 2 word that follows Beacon 1. Beacon 2 contains static information that is not expected to change from cycle to cycle. This information is required by radios entering a net. The first field, labelled Configuration, defines how the system is configured in the area covered by the ground transmitter. There can be up to 16 different configurations. Those that have been defined are as follows:

	Configuration
	0000
	4V

	
	0001
	3S

	
	0010
	3V1D

	
	0011
	2V2D

	
	0100
	3T

	
	0101
	3V

	
	0110
	2V1D

	
	0111
	2S1X

	
	1000
1001

1010–1111
	1V3D

1V2D

Spare


ADVANCE \u6
Note.— There can be different configurations associated with different ground stations at any given time. It is also possible to provide mixed configurations at a single ground site. For example, a single ground site could support a 2V2D net using slots A and C and two separate 4V nets using slots B and D.
ADVANCE \u1
3.4.3.2ADVANCE \r12The field called Beacon ID is normally just the number of the slot in which the beacon is transmitted (A = 00, B = 01, C = 10, D = 11), except for 1V3D/1V2D where it is used for address extension up to 240 and 2V2D/2V1D where it is used to differentiate the 2 nets while doubling the address space to 120. The GSC is a 3-bit number described previously. The Squelch Window is a 3-bit number that is related to the physical size of the volume served by the ground station. More details on the Squelch Window will be found below.


3.4.4    Reservation
ADVANCE \u1
3.4.4.1ADVANCE \r12The Reservation word is used to acknowledge receipt of a reservation request or to provide the slots necessary for an aircraft radio to transmit up to 15 slots’ worth of data. In the 3T configuration, the Reservation word is also used to reserve slots for aircraft voice communications. The first part of the Reservation message is the Local ID of the relevant aircraft user. The second field (Reserved Slot) indicates whether the message is a reservation or a reservation request acknowledgment (RACK). A RACK message indicates to an aircraft reservation requester that the ground has received the request but is currently unable to reserve any slots.

ADVANCE \u1
3.4.4.2ADVANCE \r12In case the Reservation message is an actual reservation, the Reserved Slot field indicates the slot in which the reservation should begin. For a data reservation, the aircraft radio should begin transmitting data bursts in the designated slot in the MAC cycle following the cycle containing the Reservation word. The aircraft radio continues to transmit data using every available data slot until the message is completed. In the case of the 3T configuration a voice reservation will begin in the D slot of either the even or odd frame of the subsequent cycle. When a data reservation is given while a voice transmission is active, the data transmission must avoid the D slots. This requirement is also indicated in the Reserved Slot field.

ADVANCE \u1
3.4.4.3ADVANCE \r12The exact meaning of the 4-bit Reserved Slot field is as follows:

ADVANCE \u1
	0000
	No reservation information

	0001
	RACK (UDR Supported)

	0010
	RACK (UDR Not Supported)

	0011
	Spare

	0100
	Data reservation (start in even B slot)

	0101
	Data reservation (start in odd B slot)

	0110
	Data reservation (start in even B slot, skip D)

	0111
	Data reservation (start in odd B slot, skip D)

	1000
	Data reservation (start in even C slot)

	1001
	Data reservation (start in odd C slot)

	1010
	Data reservation (start in even C slot, skip D)

	1011
	Data reservation (start in odd C slot, skip D)

	1100
	Data reservation (start in even D slot)

	1101
	Data reservation (start in odd D slot)

	1110
	Voice reservation (start in even D slot)

	1111
	Voice reservation (start in odd D slot)


ADVANCE \d6
Note.— For non-3T configurations, use only the codes with the third bit set to 0, except for 0010. For system configuration 2V2D, allowable values are 0000, 0001, 0010, 1000, 1001, 1100, and 1101. For system configuration 3V1D, allowable values are 0000, 0001, 0010, 1100, and 1101. For system configuration 2V1D, allowable values are 0000, 0001, 0010, 1000, and 1001. For configuration 1V3D the allowable values are 0000, 0001, 0010, 0100, 0101, 1000, 1001, 1100, and 1101. For configuration 1V2D the allowable values are 0000, 0001, 0010, 0100, 0101, 1000, and 1001.
.

3.4.5    ICAO Address
When a radio enters a net, it identifies itself using its unique ICAO address, which is 24 bits. As part of the net entry procedure, the ground station echoes this address back up to the entrant along with the entrant’s temporary Local ID number.


3.4.6    Next Net
3.4.6.1ADVANCE \r12A ground controller can send to a particular user the identity of the Group ID, frequency, and GSC of the next connection using the Next Net messages of the uplink M channel. The first part of Next Net 1 indicates the next net’s Group ID. The following 10-bit field indicates the next net’s frequency. The frequency is encoded so that if the frequency in megahertz (MHz) is X, the message is

“Frequency” = 40(X-112)

For example, if X = 121.525 MHz, then

“Frequency” = 381 = 0101111101

3.4.6.2ADVANCE \r12The first bit of Next Net 2 indicates whether the next net is a TDMA net or simply an amplitude modulation (AM) net. A 1 indicates TDMA and a 0 indicates AM. If the next net is an AM net, the Next Group ID bits in the Next Net 1 word indicate whether the channelization is 25 kHz or 8.33 kHz according to the following rule:

	Next Group ID


	Frequency


	Channelization

	00
	X
	25 kHz

	01
	X
	8.33 kHz

	10
	X + 0.00833
	8.33 kHz

	11
	X + 0.01667
	8.33 kHz


The second field of Next Net 2 indicates the next net’s GSC. (GSC is set to 000 if the next net is AM.) The final field of Next Net 2 is the Local ID of the recipient of the Next Net message.


3.4.7    Terminate net
Terminate Net is used by the ground station to reclaim a Local ID that has previously been assigned.  This is primarily intended to be used when the net is nearly full and the ground station recognizes that some airframes have multiple radios in the net and hence are occupying multiple local IDs.  By use of the Terminate Net message, the ground station can free up sufficient address space so that new aircraft entering the net can access discrete-addresses services.


3.4.8    Supported options
Supported Options is used to complete the net entry process and communicate whether certain options are actively being offered by the ground station.  Currently, the support for Urgent Downlink Request is the only defined option.  The second field of Supported Options is the Radio ID, which is used to differentiate different radio units on an airframe that may be tuned to the same net.  As the DLS sublayer does not have access to the Local ID, the radio ID, passed in the Address Type field of the DLS, along with the ICAO address in the Aircraft Station Address field allows for the unique addressing of the DLS frames, and ensures that aircraft operating multiple radios on the net do not self-jam.

3.4.9    Message types
3.4.9.1ADVANCE \r12This section shows how the various types of uplink messages are constructed.

	Normal Message
	(MID = 0000)

	
	

	Beacon 1
	12 bits

	Beacon 2
	12 bits

	Reservation #1
	12 bits

	Reservation #2
	12 bits


	Net Entry Response
	(MID = 0001 or 0010)

	
	

	Beacon 1
	12 bits

	Beacon 2
	12 bits

	ICAO Address
	24 bits


	Next Net
	(MID = 0011)

	
	

	Beacon 1
	12 bits

	Beacon 2
	12 bits

	Next Net 1
	12 bits

	Next Net 2
	12 bits


	Recovery
	(MID = 0100)

	
	

	Beacon 1
	12 bits

	Beacon 2
	12 bits

	Reservation #1
	12 bits

	Reservation #2
	12 bits

	Terminate Net

Beacon 1

Beacon 2
Terminate Net
Reservation
	(MID = 0110)

12 bits

12 bits

12 bits
12 bits


	Supported Options

Beacon 1

Beacon 2

Reservation
Supported Options
	(MID = 0111)

12 bits

12 bits

12 bits

12 bits


3.4.9.2ADVANCE \r12The usage of the various uplink M channel message types will be explained in Chapter 4, Protocols.


3.5    M DOWNLINK FORMATS
3.5.1ADVANCE \r12There are three types of downlink M channel messages: (1) Net Entry Request messages, (2) Poll Responses and Next Net ACKs, and (3) everything else.

3.5.2ADVANCE \r12The Net Entry Request messages consist of the synchronization sequence S1* and 48 bits. Of these, 24 are information bits, which are assembled into two (24, 12) Golay words. The 24 bits of information are the ICAO address of the entering aircraft.

3.5.3
The Poll Responses and Next Net ACKs consist of the synchronization sequence S2* and 48 bits. Of these 48 bits, 24 are information bits assembled as two (24, 12) Golay words. Included in each message is a 4-bit MID. To distinguish the Poll Responses and Next Net ACKs from the uplink M messages (which also use synchronization sequence S2*), the first bit of all such messages is a 1. The remaining bits are defined as follows:

	MID
	1000
	4V/3V1D Configuration Poll Response (ALT)

	
	1001
	2V2D Configuration Poll Response (ALT)

	
	1010
	1V3D Configuration Poll Response (ALT)

	
	1011
	3T Configuration Poll Response

	
	1100
	3V/3S/2S1X Configuration Poll Response (ALT)

	
	1101
	2V1D Configuration Poll Response (ALT)

	
	1110
	1V2D Configuration Poll Response (ALT)

	
	1111
	Next Net Acknowledgment


Note.— Poll Responses are Alternate Timing Signals (ALT) except in the 3T configuration. The meaning of the designation ALT will be explained in Chapter 8.
3.5.4ADVANCE \r12Other types of downlink M channel messages, including random access Reservation Requests, data Acknowledgments, and Leaving Net messages, consist of synchronization sequence S1 and 48 bits. Of these, 24 bits are information bits, which are assembled into two (24, 12) Golay words. The MIDs associated with these messages are:

	MID
	1000
	Reservation Requests (Random Access)

	
	1001
	ACK

	
	1010
	Leaving Net

	
	1011
	Spare

	
	1100
	Spare

	
	1101
	Spare

	
	1110
	Spare

	
	1111
	Spare


ADVANCE \u1

3.5.5    Message types
3.5.5.1ADVANCE \r12The various downlink messages are defined below.

ADVANCE \u1
	Poll Response
ADVANCE \r27(S2*: MID = 1000 - 1110)

	Reservation Request ADVANCE \r1 (S1:  MID = 1000)

	
	

	
	Message ID
	4 bits

	
	Local ID
	8 bits

	
	Ground Station Code
	3 bits

	
	Voice Request
	2 bits

	
	Number of Slots Required
	4 bits

	
	Spare
	1 bit

	
	Priority
	2 bits


ADVANCE \u1
	AcknowledgmentADVANCE \r10(S1: MID = 1001)

	
	

	
	Message ID
	4 bits

	
	Local ID
	8 bits

	
	Ground Station Code
	3 bits

	
	Voice Request
	2 bits

	
	Spare
	7 bits


ADVANCE \u1
	Next Net ACKADVANCE \r10 (S2*: MID = 1111)

	Leaving NetADVANCE \r10(S1: MID = 1010)

	
	
	

	
	Message ID
	4 bits

	
	Local ID
	8 bits

	
	Ground Station Code
	3 bits

	
	All zeros
	9 bits


ADVANCE \u1
	Net Entry RequestADVANCE \r10(S1*: No MID)

	
	
	

	
	ICAO Address
	24 bits


ADVANCE \u1
Note.— Every downlink message (except the Net Entry Request message) contains a MID, a Local ID and a GSC.
3.5.5.2ADVANCE \r12The Voice Request field contains information related to voice access. The specific messages are as follows:

ADVANCE \u1
	Voice Request
	00
	No Request

	
	01
	Routine Request

	
	10
	Priority Request

	
	11
	Spare


3.5.5.3ADVANCE \r12The Routine Request message is used only in 3T to request time slots for a pending voice message as described in 6.3.5. The use of the Priority Request is described in 4.6.

3.5.5.4ADVANCE \r12The use of these messages will be described in Chapter 4 on protocols.

3.6    MEDIA ACCESS CONTROL MESSAGE FORMAT SUMMARY
The various message formats described in this chapter are summarized in Tables 3-1, 3-2 and 3-3. (The numbers following the colons represent the number of information bits contained.)

Table 3-1. Burst format summary (M channel uplink)
	Type
	Message ID
	Sync
	

	Normal

Net Entry Response 1

Net Entry Response 2

Next Net

Recovery

Terminate Net

Supported Options
	0000

0001

0010

0011

0100

0110

0111
	S2*

S2*

S2*

S2*

S2*

S2*

S2*


	{Beacon 1: 12}{Beacon 2: 12}{Res: 12}{Res: 12}

{Beacon 1: 12}{Beacon 2: 12}{ICAO Address: 24}

{Beacon 1: 12}{Beacon 2: 12}{ICAO Address: 24}

{Beacon 1: 12}{Beacon 2: 12}{Next Net 1: 12}{Next Net 2: 12}

{Beacon 1: 12}{Beacon 2: 12}{Res: 12}{Res: 12}

{Beacon 1: 12}{Beacon 2: 12}{Terminate: 12} {Res: 12}

{Beacon 1: 12}{Beacon 2: 12}{Res: 12}{Opt: 12}




	{ } = Golay Codeword (two words in the case of ICAO address)

{Beacon 1: 12} = {(Message ID: 4)(Voice Signal: 2)(Aircraft ID (Poll): 6)}

{Beacon 2: 12} = {(Configuration: 4)(Beacon ID: 2)(Ground Station Code: 3)(Squelch Window: 3)}

{Next Net 1: 12} = {(Next Group ID: 2)(Next Frequency: 10)}

{Next Net 2: 12} = {(Next Net Type: 1)(Next Ground Station Code: 3)(Local ID: 8)}

{Reservation: 12} = {(Local ID: 8)(Reserved Slot: 4)}
{Terminate: 12} = {(Local ID: 8)(Spare: 4)}

{Options: 12} = {(Options:10)(Radio ID: 2)}



Table 3-2. Burst format summary (M channel downlink)

	Type
	Message ID
	Sync
	

	Res. Request

Acknowledgment

Leaving Net

Poll Response

Next Net ACK

Net Entry Request


	1000

1001

1010

1000/1010/1100

1111

N/A


	S1
S1
S1
S2*

S2*

S1*
	{(Message ID:4)(Local ID: 8)}{(GSC: 3)

     (Voice Request: 2) (Number of Slots: 4)

     (Spare: 1)(Priority: 2)}

{(Message ID:4)(Local ID: 8)}{(GSC: 3)

     (Voice Request: 2)(Spare: 7)}

{(Message ID:4)(Local ID: 8)}{(GSC: 3)(All 0: 9)}

{(Message ID:4)(Local ID: 8)}{(GSC: 3)

     (Voice Request: 2)(Number of Slots: 4)

     (Spare: 1)(Priority: 2)}

{(Message ID:4)(Local ID: 8)}{(GSC: 3)(Spare: 9)}

{ICAO Address: 24}


Table 3-3. Burst format summary (V/D channel)
	Type
	Message ID
	Sync
	

	Uplink Voice

Uplink Data

Downlink Voice

Downlink Data


	000

100/110

001/010/011

101/111


	S2
S2
S2
S2

	{Voice Header: 12}(Voice: 576)

{Data Header: 12}(Data: M)

{Voice Header: 12}(Voice: 576)

{Data Header: 12}(Data: M)




	M: 496 information* bits + 80 error correction bits

  496 information* bits include DLS sub-layer overhead for flags, error detection, etc.

{Voice Header: 12} = {(Message ID: 3)(Local ID: 8)(EOM: 1)}

{Data Header: 12} = {(Message ID: 3)(Ground Station Code: 3)(Segment Number: 4)

                                        (Spare: 1)(EOM: 1)}



3.7    DATA LINK SERVICE FORMATTING
3.7.1
The Data Link Service sub-layer applies a header to all user data flowing through the VDL Mode 3 protocol stack. This header provides information to identify the ground and aircraft entities communicating as well as priority and error detection information.

The format of the frame is as follows:

	Aircraft Station Address
	24 bits

	XOR
	

	CRC-24Q Parity Word
	

	Address Type
	3 bits

	Toggle
	1 bit

	More Frame
	1 bit

	Frame Type/Priority
	3 bits

	Subnetwork Address
	6 bits

	Data Length
	10 bits

	User Data
	up to 7392 bits


3.7.2
The Address Type field indicates the direction of communication as well as indicating whether the address is a point-to-point address or a multicast address. The Address Type also conveys the Radio ID to differentiate multiple radios on a single airframe.  The field is encoded as follows:

	Address Type
	000
	Directed Ground-to-Air (Radio ID=0)

	
	001
	Directed Air-to-Ground (Radio ID=0)

	
	010
	Directed Ground-to-Air (Radio ID=1)

	
	011
	Directed Air-to-Ground (Radio ID=1)

	
	100
	Directed Ground-to-Air (Radio ID=2)

	
	101
	Directed Air-to-Ground (Radio ID=2)

	
	110
	Reserved

	
	111
	Broadcast Ground-to-Air


3.7.3
The Frame Type field indicates the use of the frame contents. It is encoded as follows:

	Encoding
	Frame Type

	p0p10
	Information (INFO), 

	
	where p0p1 represents the priority encoding

	001
	Control-Command (CTRL_CMD)

	011
	Control-Response (CTRL_RSP)

	101
	spare

	111
	Acknowledge (ACK)


3.7.4
The Acknowledge frame does not include the Ground Subnetwork Address, Data Length, or User Data fields of the DLS frame. Details of the DLS protocol are described in Chapter 5.


3.8    CONTROL FRAME FORMATTING
The CTRL_CMD and CTRL_RSP frames contain one or more parameters to configure the link. Parameters only need to be sent if non-default values are desired. 

	Format Identifier (82H)
	8 bits

	Group Identifier
	8 bits

	Group Length
	16 bits

	Parameter Set Identifier
	8 bits

	Parameter Length
	8 bits

	Parameter Set Value
	8 bits

	Parameter Identifier
	8 bits

	Parameter Length
	8 bits

	Parameter Value
	Variable


Details of the protocol are described in 4.14.


3.9    SUBNETWORK FORMATTING
The Subnetwork sub-layer applies a header to all user data it passes to indicate the network interface to use and to support any compression used. The first byte of the user data in the DLS frame is a payload field.

	Network Type
	4 bits

	Compression Type
	4 bits



3.9.1    VDL Packet Layer Protocol (ISO8208) interface
The VDL PLP interface is identified by a Network Type field of 0. ISO 8208 compression is described in  4.16.1. 


3.9.2    Connectionless Network Protocol (CLNP) interface
3.9.2.1
The CLNP interface is identified by a Network Type field of 1. The Compression Type (CT) field indicates the compression status of the subnetwork packet:

	Compression Type
	0000
	CLNP

	
	0001
	Restart

	
	0010
	Uncompressed CLNP with compression information

	
	0011
	Compressed CLNP - Long with Options

	
	0100
	Compressed CLNP - Long

	
	0101
	Compressed CLNP - Short

	
	0110
	Multicast

	
	0111-1111
	Reserved


3.9.2.2ADVANCE \r12The CLNP compression header removes the Protocol, Version, and Packet Length fields and prepends the following header in their place. This ensures the packet size does not increase even when an uncompressed packet is sent to set the compression state information.

3.9.2.3ADVANCE \r12The Short Compressed header is formatted as follows following the payload byte:

	Index Number
	7 bits

	Q (QOS Present)
	1 bit

	Priority
	4 bits

	Quality of Service (QOS)
	4 bits

	Security
	8 bits


3.9.2.4
The Long Compressed header is a variable length format that includes a Short Header followed by a series of bits indicating whether certain optional fields are included:

	D
	Discard Reason (ER PDU Only)

	L
	Total Length

	O
	Segment Offset

	H
	Lifetime

	T
	Sequencing vs. Transit Delay(S/T) bit of QOS field

	M
	More Segments (MS) bit from CLNP header

	E
	Error Report (ER) bit from CLNP header

	S
	Segmentation Permitted (SP) bit from CLNP header 


3.9.2.4.1
For these optional fields, their order of inclusion in the header is as follows:

Lifetime

Data Unit Identifier

Segment Offset

Total Length

Discard Reason

3.9.2.5ADVANCE \r12If the CT field indicates that options are included, then these will follow here before the user data of the network packet. A one-octet length field precedes the options indicating the length in octets of the option fields. The protocol supporting this subnetwork interface is described in 4.16.


3.9.3    Raw interface
The raw interface is identified by a Network Type field of 2. The Compression Type (CT) field is always set to 0. Immediately following the payload byte is an 8-bit Initial Protocol Identifier (IPI), encoded per ISO 9577.  For an IPI of 0xFF, an 8-bit Extended Initial Protocol Identifier (EIPI) follows.  An EIPI of 0xFF is reserved to delineate ACARS networking over VDL Mode 3.  An EIPI of 0xFE is reserved to delineate FIS-B messaging consistent with RTCA DO-267A.  An EIPI of 0 is reserved to support Minimum Operational Performance Standards (MOPS) testing. This interface could also be used for a dedicated link, if so desired by a given State.


3.10    VOCODER FORMATTING
3.10.1    Bit Exact Algorithm
A proprietary vocoder algorithm developed by DVSI (Digital Voice Systems Incorporated) has been selected for use by the VDL Mode 3 system. DVSI has developed a fixed-point C implementation of the selected vocoder algorithm and a corresponding set of test vectors. The fixed-point C application will be ported by DVSI to processor-specific versions of code that can be delivered to implementers, or implementers can utilize the C reference for their own port.  Each manufacturer will then have to integrate the ported code into its product.  For certification purposes, implementers will wish to use the bit-exact fixed-point implementation available from DVSI.  This implementation provides repeatability of output necessary to satisfy certification of the implementation.  
3.10.2    Bit Ordering
Implementers should be aware that the bit ordering specified in Part II, section 8.2.3.1 is nibblewise bit-reversed (every 4 bits reversed) from what DVSI indicates in their reference documentation.
3.10.3    Test Vectors
The DVSI part number for the test vectors and output results is 03-168-1229 rev 1.0 as of October 2003.  
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