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Problem description:
Recent review of the content of the VDL/4 Technical Manual resulted in a co-ordinated effort in improving two areas; one concerning the generation of leave events upon detecting an unreachability condition, and the other concerning fragmentation control and selection of appropriate transmission procedures in the DLS specification. Furthermore, some editorial corrections are also included.

Background:
Currently, the VDL/4 manual defines a counter (L1) that determines the maximum number of missed reservations before a station is marked as unreachable in the PECT table. However, since the L1 trigger is based not only on "silent" slots but also "garbled" slots, there is a possibility that L1 occasionally gives rise to a false trigger that causes the entire ATN session to restart unnecessarily.

Some elements of sections 1.4.3 and 1.4.4 are revisited for correctness and consistency. The two mechanisms concerned are the use of single versus fragmented packets (based on ND3), and the use of short versus long transmission procedures (based on ND2).

Backwards compatibility:
Yes

Amendment Proposal:
ITEM 1

The timeliness of the Leave event (generated by the LME) is currently tuned via a combination of the L1 counter and the TL3 inter-miss timer. When L1 is exceeded, the LME attempts to handoff to another ground station. This is the first level of adjusting the sensitivity of the Leave generation. It is proposed that the appropriate action for the L1 trigger be dependent on the location of the station in the service volume. Ground Stations on the edge of the service volume should specify a quick reaction giving the best Leave Event Latency, while those in the middle of a service volume should specify a longer delay that minimizes unnecessary ATN rebooting.

Thus the proposal is for a new timer that determines for how long a station will try to handoff before generating the Leave event. The details of the revisions to the text are provided in section A below.

ITEM 2

It was discovered that certain combinations of ND2 and ND3 lead to inconsistencies in the decision to fragment and on selecting the short or long transmission procedure. To resolve this inconsistency, it is proposed to ensure that ND3 is always greater than ND2. The details of the text revisions are provided in section B below.

ITEM 3

A review of the EUROCAE text proposals resulted in the identification of some minor required changes. The details of these further text revisions are provided in section C below.

WG-M Status:
Submitted for approval.

Revision marked Amendment proposals

A.
The text proposals covering the functions of the new Timer TL4 and the extension of the role of the L1 counter are detailed below.

· Modification of the paragraph text in 1.5.4.1 as follows:

Start of text
1.5.4.1 Counter L1 (maximum number of missed reservations) and Timer TL3 (inter-miss timer)

Parameter L1 shall be the maximum number of missed reservations before a station assumes that a peer station is unreachable. There shall be one Counter L1 per peer station as well as one per frequency (per peer station).  Counter L1 (both the all-frequencies and the appropriate frequency elements of the counter) shall be set to zero when a transmission is received from a peer station.  Counter L1 (both the all-frequencies and the appropriate frequency elements) shall be incremented when no transmission is received from a peer station for which there was a prior reservation made by the peer station for itself if the particular L1 has not been incremented in the prior TL3 seconds,. When the all-frequencies counter L1 exceeds the maximum number of missed reservations (the value of parameter L1), the peer station shall be marked as unreachable in the peer entity contact table (PECT) (see Section 1.5.6.2), and it shall attempt to handoff to another ground station following the procedures of Section 1.5.7. Stations marked as unreachable shall be retained in the PECT for a period of time not less than 60 minutes.  When the single-frequency counter L1 exceeds the maximum number of missed reservations, the peer station shall be marked unreachable on that frequency.”

End of text

· Addition of a new section 1.5.4.4:

Start of new text

1.5.4.4

Timer TL4 (leave generation latency)
Timer TL4 shall control the triggering of Leave events. Timer TL4 shall be set whenever the LME initiates a handoff because of an invalid link. Timer TL4 shall be cancelled upon completion of a successful handoff. If timer TL4 expires, the LME shall generate a Leave event as described in Chapter 2. Timer TL4 shall never be restarted. 

Note 1. - There is one Timer TL4 per peer station. 

Note 2. – Instances of when a link may be considered invalid are upon expiration of Q5num or Q5wait, upon exceedance of L1 and upon receipt of a DM/DISC or a UCTRL_DM.”
End of new text

· Addition of a new row for the TL4 Timer in table 1-88, as follows: 

Start of text

Table 1-88. Management entity system parameters
Symbol
Parameter name
Minimum
Maximum
Default
Increment

L1
Maximum number of missed reservations
1
255
3
1

TL1
Maximum link overlap time

    Initiating

    Responding
0 s

0 s
255 s

255 s
20 s

60 s
1 s

1 s

TL2
Link initilization time
5 s
25 s
6 s
1 ms

TL3
Inter-miss timer
0s
31 s
5s
1 s

TL4
Leave event generation latency
0s
255s
20s
1s

End of text

· Modification of the paragraph text and table 1-82a in section 1.5.3.5.7, as follows:

Start of text 

1.5.3.5.7

Maximum number of missed reservations parameter

This parameter shall define the number of consecutive missed reservations that will be used to determine a station is unreachable. This parameter shall be sent by a ground LME, as required, to adjust the timeliness of the LEAVE event. The parameter shall be encoded as per Table 1-82a. The parameters (L1, TL3 and TL4) shall be defined as per Table 1-89.

Table 1-82a. L1 parameter encoding
Field
Octet
Bit number
Notes



8
7
6
5
4
3
2
1


Parameter ID
n+1
0
1
0
0
0
1
1
0


Parameter length
n+2
0 
0
0
0
0
0
0
1


Parameter value
n+3
L18
L17
L16
L15
L14
L13
L12
L11
L1 counter


n+4
0
0
0
TL35
TL34
TL33
TL32
TL31
TL3 timer


n+5
TL48
TL47
TL46
TL45
TL44
TL43
TL42
TL41
TL4 timer

Note1- The range of the L1 counter is 1 to 255. The value of 0 (L1=0) is invalid
Note 2. - When situated in the centre of the service volume the generation of the leave event should be suppressed for a period of time on the assumption that the datalink will become available again, thus the value of TL4 should provide sufficient time to complete a handoff. When on the edge of the service volume, a Leave event should be generated as soon as the unreachability is declared internally, thus the value of TL4 should be low.
End of text

· Rename the Maximum delay for plea response and Minimum time delay for CG1 filter parameters to TL5 and TL6 respectively. (Occurrences in table 1-92, 1.5.5.3.1.3, 1.5.5.3.3.2, 1.5.3.5.5, 1.5.5.3.1.9, 1.5.5.3.3.1) 

B.
The text proposals covering the correction of fragmentation control and selection of transmission procedure are detailed below.

· Addition of further text to note 1 under table 1-58, as follows: 

Start of text

Note 1.-- The value of ND3 should be chosen such that the length of each DLS transmission containing the fragment is less than the maximum length of the DLS transmission defined by ND1 and greater than the maximum length of a short DLS transmission defined by ND2.

End of text

· Modification of the paragraph text in 1.4.4.3.2.1 as follows: 

Start of text

If the length of the DLS burst containing a CTRL or INFO DLPDU is greater than ND3 slots, the sending station shall fragment the user data packet into one or more fragments of maximum size ND3, and format it according to the procedures of Section 1.4.4.3.2.3.  Otherwise the user data packet shall be sent as a single fragment formatted according to the procedures of Section 1.4.4.3.2.2.” 

End of text

· Modification of the paragraph text in 1.4.4.3.2.3, as follows: 

Start of text

1.4.4.3.2.3 Multiple fragment user data packet transmissions

“A multiple fragment user data packet shall be transferred as a series of CTRL or INFO DLPDUs using the long transmission procedures defined in 1.4.4.6.”

The M bit shall be set to 1 for all fragments except the last fragment. The M bit shall be set to 0 for the last fragment. For INFO DLPDUs, the pr bits shall indicate the priority of the DLPDU.

End of text

C.
Further corrections following the EUROCAE change proposals

Note that the text reproduced below comes from sections that are currently subject to changes that are detailed in the EUROCAE proposals. Where a change is highlighted in yellow this signifies that there other changes in the same sections (not highlighted) and these have been proposed in reports of other activities.

· Modify section 1.5.5.1 as follows. 
Start of text

1.5.5.1 
Synchronization burst procedures

All stations shall transmit the appropriate synchronization burst defined in Section 1.5.2 depending on whether it is a mobile station or a ground station. If the synchronisation burst is transmitted with a periodic broadcast protocol, it shall use default QoS parameters except as defined in Table 1-90.

……

End of text

· In Section 1.5.3.5.1 modify table 1-75 as follows. 

Start of text

Table 1-75. Data link service parameter encoding
Field
Octet
Bit position
Notes



8
7
6
5
4
3
2
1


Parameter ID
n+1
0
1
0
0
0
0
0
0
Data link service parameter

Parameter length
n+2
lg8
lg7
lg6
lg5
lg4
lg3
lg2
lg1


Parameter value
n+3
Q1max4
Q1max 3
Q1max 2
Q1max 1
Q1min4
Q1min 3
Q1min 2
Q1min 1
minimum priority (Q1min), maximum priority (Q1max)


n+4
ND18
ND17
ND16
ND15
ND14
ND13
ND12
ND11
ND1


n+5
Res
res
TD213
TD113
ND29
ND111
ND110
ND19



n+6
ND28
ND27
ND26
ND25
ND24
ND23
ND22
ND21
ND2














n+7
ND49
ND37
ND36
ND35
ND34
ND33
ND32
ND31
ND3


n+8
ND48
ND47
ND46
ND45
ND44
ND43
ND42
ND41
ND4


n+9
TD18
TD17
TD16
TD15
TD14
TD13
TD12
TD11
TD1


n+10
TD212
TD211
TD210
TD29
TD112
TD111
TD110
TD19



n+11
TD28
TD27
TD26
TD25
TD24
TD23
TD22
TD21
TD2

End of text

· Modify Note 2 in 1.3.12.1 as follows. 
Start of text

Note 2. — The slot selection performed in the current superframe using the incremental procedures will use the default or VSS specified QoS values  The slot selection performed for the subsequent superframes using the periodic broadcast procedures will use the default QoS values supplied in table 1-9.

End of text

· Modify Note 2 in section 3.4.3 as follows. 
Start of text

Note 2.— The r-id field, which is variable-length, should be encoded in the minimum length allowed. Then, for r-id selections supported within 4 bits, the parameter set enabled by the auto bit fits in a single octet and the overall ADS-B request, with sleep parameters and requested variable part identification, fits in a single-slot message of length = 19 octets.

End of text

· Modify the caption for table 3-8a as follows:
Start of text

Table 3-8a. Information field 8 hex — Two slot TCP/SVQ
End of text

· Add the following text to section 1.3.7.1 above table 1-13 as follows:

1.3.7.1
Random access parameters

Start of text

The random access protocol shall implement the system parameters defined in table 1-13.

Table 1-13. Random access VSS system parameters
Symbol
Parameter name
Minimum
Maximum
Recommended default
Increment

TM2
Channel busy timer
25 slots
9000 slots
1500 slots
20 slots

p
Persistence
1/256
1
64/256
1/256

VS3
Maximum number of access attempts
1
65535
24
1

End of text
· Delete the extra word “channel” from item (b) in section 1.3.7.2.2 as follows:

Start of text

a station shall not start a transmission if the channel idle/busy status (see VDL SARPs Section 6.9.5.3) is busy, at the intended (delayed) start time.

End of text

· In section 1.3.14.1 append a reference to the end of the first sentence following table 1-26 as follows:
Start of text

The subfields and associated actions shall be as defined in Table 1-27. Bits 25, 26 and 27 of the destination address (d) subfield shall be the address type field (see section 1.4.2.2.1).

End of text

· In section 1.3.21, append some text to make the definition of u specific to a channel, as follows:

Start of text

1.3.21

The re-transmitting station shall wait for Q5min + min( U(x), Q5max) seconds before attempting to retransmit the burst, where:

U(x)
is a uniform random number generated between 0 and x;

X
is defined by Q5mult * (Q5expretrans) * M1 / ((M1+1)-u);

U
Is the number of occupied slots within the past minute on the channel concerned ;

Retrans
is the number of times that a burst has been retransmitted.

End of text

· In section 1.3.15.1 modify the section reference in the frequency row of table 1-30 as follows:

Start of text

Table 1-30. Information transfer reservation field encoding
Subfield
Range
Encoding

….
….
….

Frequency (f)
….
The frequency subfield (f) identifies the frequency on which the reservation is to be made for the response. (See Section 1.3.15.4.4)

End of text
· In section 1.3.15.3 append the following text to the end of the last sentence as follows:

Start of text

1.3.15.3

Information transfer request reception procedures

Upon receipt of a burst containing an information transfer request reservation, a station shall reserve on the specified frequency all of the slots from (1 + ro) through (1 + ro + lg) after the first slot of the received burst for the destination to transmit one or more information bursts to the source. Also, the slot equal to (2+ ro + lg + ao) after the first slot of the received burst shall be reserved for the source to transmit an acknowledgement to the destination, on the same frequency as the burst containing the information transfer request reservation.

End of text

· In section 1.3.20.1 delete the redundant reserved field (denoted “res”) in tables 1-52 and 1-53 as follows:
Start of text

Table 1-52. General response bit encoding
Description
Octet
Bit number



8
7
6
5
4
3
2
1

Confirm/failure flag (ok)
5
Ok
1
1
1
0
1
0
1

Requested message ID (r-mi)
6
Res
r-mik
. . .
r-mi1












Backoff delay (bd)
7
bd8
bd7
bd6
bd5
bd4
bd3
Bd2
bd1

Error type (err)
8
Err8
err7
err6
err5
err4
err3
Err2
err1

VSS user specific 

Parameter (prm)
9 to n-3
. . . . .
prm11


n-2
Prmk8
. . . . . .


































…

Table 1-53. General response field encoding
Subfield
Range
Encoding
Notes

Confirm/failure flag (ok)

1 = General confirm

0 = General failure


Requested message ID (r-mi)
(See Section 1.3.2.3)
can extend into octet 7 for long extended ids






Backoff delay (bd)
0 to 255
integer seconds, FF hex = forever
in seconds, ignore on confirm

error type (err)
See Table 1-54


VSS user specific parameter (prm)
Defined by the VSS user


End of text

· In section 1.4.3.3 change ND3 to ND4 in the note as follows:

Start of text

Note. – The maximum size of a user data packet for broadcast is set by parameter ND4.

End of text

· In section 1.4.4.4 update the section references in the penultimate sentence as follows:

Start of text

If the total length is less than or equal to ND2, then the station shall use short transmission procedures (Section 1.4.4.5) to transmit the queued data. Otherwise, the station shall use the long transmission procedures (Section 1.4.4.6). The M bit shall be set to 0 for a short transmission.

End of text

· In section 1.5.3.3.3 append the following text to the last sentence:

Start of text

In a CTRL_RSP, the sequence number shall be set to the value of the CTRL_CMD sequence number generating the response (the retransmission field shall be ignored) and the retransmission field set to 0 when transmitted and ignored when recieved.

End of text 

· In section 1.5.3.3.6 add the following text after table 1-72c:

Start of text

If the UCTRL_DM parameter is included within a UCTRL DLPDU with the ucid subfield set to 4, the UCTRL_DM parameter ID and parameter length shall be omitted and no other parameter included in the UCTRL.
End of text

· In section 1.5.3.5.7, correct the table reference in the last sentence as follows:
Start of text

The parameters (L1 and TL3) shall be defined as per Table 1-88. 

End of text
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