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	Editorial corrections to VDL4 Manual 

	AP working paper number and date
	27 May 2003

	Document(s) Affected:
	ICAO VDL4 Manual Part I (VDL Mode 4 Implementation Manual) and Part II (Detailed Technical Specifications for the VDL Mode 4 Digital Link).



	Document Version:
	IM Chapter 2 v1.2 February 2003

TM: v1.1   11/10/2002



	Sections of Documents Affected:
	IM Chapter 2 (Technical Description and Operating Principals) section 2.5.10.8 and Appendix A.6.

TM: Sections 1.1.3, 1.3.10.5.2, 1.5.5.1, 1.3.6.5, 1.3.2.3, 1.3.12.1, 1.5.5.3.3.1, 1.3.7.2.1

1.3.3, 1.5.7.3, 3.7.2.2.3, 1.2, 1.5.6, 1.5.2.5, 1.5.2.6, 1.5.3.3.1, 1.5.3.3.2, 1.5.3.3.5, 1.5.3.4.1, 1.5.3.4.2, 1.5.3.4.3, 1.5.3.5.1, 1.5.3.5.3, 1.5.3.5.8, 1.5.3.5.10, 1.5.3.5.13, 1.5.3.6.1, 1.5.3.6.3, 1.5.3.6.5, 1.5.3.6.6

	Coordinator:
	Nikos Fistas / John Micallef

	Coordinator's Address:
	Eurocontrol, Brussels

	Coordinator's Phone:
	+32 2 729 5071

	Coordinator's Fax:
	+32 2 729 3511

	Coordinator's E-mail Address:
	john.micallef@eurocontrol.int

	Category:
	Editorial/Clarification

	Problem description:
	Editorial errors and need for clarifications have been identified through a review of the Manual.

	Background/Description:
	The changes proposed in this AP have been discussed and co-ordinated with the EUROCAE group (WG51/SG2) working on the VDL Mode 4 MOPS (ED-108).

Implementation Manual (Part I)

Some changes are necessary to update the description of the DoS parameter encoding in the Implementation Manual to reflect the parameter formats of the newly adopted DLS protocol. This updating concerns the description of the container of the DoS parameter, while the function and purpose remain otherwise unaffected. The revision-marked text provided in section 1 below reproduces section 2.5.10.8 and Appendix A.6 and is based on the following:

· In section 2.5.10.8 alternative text is suggested to clarify the DoS parameter constituent subfields, and the description of the compression technique using a compacted form of the CTRL parameter.

· In Appendix A.6, examples are provided illustrating typical DoS parameter burst encoding. The revision-marked text and tables are updated to reflect the new container structure and compression techniques. This is supported by detailed explanations on a field by field basis.

Technical Manual (Part II)

The change proposals to the Technical Manual are provided in revision-marked text in section 2 below and are based on the following (described in order of appearance):

· The definition of the sync burst in section 1.1.3 was queried on several occasions. It is thus proposed to clarify the definition by carrying out the necessary modifications as per the revision text below.

· Currently, it appears unclear to which protocols the QoS values supplied in table 1-90 apply to. A clarification of the description of the two-step periodic process described in section 1.3.10.5.2 is provided in the revision text below. Additionally, clarification regarding the applicability of table 1-90 in the second stage of the slot selection process for sync bursts, as described in section 1.5.5.1, is provided in the revision text below.

· The applicability of table 1-91 (Sync burst parameters for conflict resolution) to bursts other than sync bursts was questioned. Although it emerges that the values in this table correctly apply to sync bursts only, section 1.3.6.5 item (d) should allow a mechanism that encourages a conflicting slot to move. This is achieved by adding a clause as per the revision-marked text below.

· In section 1.3.2.3 and table 1-6a there appears to be an inconsistency between the explanatory text in the section and the table contents. The message ID fields defined in the table are 7 bits long (with the exception of the sync burst) and not 4 bits as described in the text. The text should be modified to read 7 bits as in the revision-marked text below.

· Section 1.3.12.1 dealing with Combined/ Incremental broadcast protocol refers to 1.3.10 and 1.3.11 for the specification of parameters including the QoS parameters. It is not clear as to which (Periodic or Incremental) QoS parameters should be used here.It is proposed to clarify this text by adding a note as in the text below.

· There is a table (Table 1-62) about the parameters of the General Response to RTS burst that is not referred to anywhere in the manual. In a previous version of the Technical Manual, table 1-62 specified the QoS applicable to a general response RTS. Following the introduction of the new DLS, this role is now taken by the CTS DLPDU, for which table 1-63 provides the applicable QoS values. This makes Table 1-62 redundant and it is thus proposed to delete this table.
· The priority (Q1) parameter specified for plea transmission procedures in table 1-95 appears to be 2. This seems to correspond to the previous range of priority values (0 to 2), not with the newly specified priority values of 1-15 (DLS introduction).
· In section 1.3.7.2.1 (slot selection for random transmission), it is proposed to provide a justification for not allowing levels 3 and 4. Briefly, the reason is to force the station to wait for a longer period of time (in slots) until a slot is found at levels 0-2. The aim is to limit contention due to random transmissions and to preserve the organised STDMA state. A clarification note is provided in the text below.
· In section 1.2 table 1-3 (describing the MAC service system parameters) the M1 parameter has a fixed value of 4500 slots/minute for GFSK. This table should only present a fixed default and any notion of a parameter range for tuning M1 should be removed.
· In section 1.5.6: table 1-97: Parameter definition for “broadcast connection” is missing in the second and third sub-tables. A row should be added as per the first sub-table as shown below.
· In section 3.7.2.2.3, the definition of the first octet in table 3-30 should be corrected: bit 8 of this octet should be 1 not 0.
· Section 1.5.7.3 refers to a GSIF with CTRL_CMD (re=0) which is a term imported from the VDL2 Manual. “CTRL_CMD (re=0)” should be changed to “UCTRL (ucid=0)”.
· In section 1.3.3 table 1-8 the default VSS the table header should be corrected to remove the reference to GFSK for the default column as this is now the only modulation scheme considered for VDL4 and is implicit in the Manual.

· The standard notation for the parameter length field is lg as described in the parameter table (table 1-2), however some tables use m and n interchangeably for this parameter. In order to maintain consistency throughout the Manual, it is proposed to change m and n with lg in the relevant tables in the Manual.

	Backwards compatibility:
	Yes

	Amendment Proposal:
	See revision-marked text provided below.

	WG-M Status:
	The AP is submitted to WGM for approval using the "urgency procedures" as agreed in WGM/7 meeting (April 2003), involving email approval by the WGM and ACP members.

The rationale for the urgency is to be able to include these changes in the 1st publication of the ICAO VDL Mode 4 Manual scheduled for Q3 of 2003.


Revision-marked text for VDL Manual Part I (IM) Chapter 2

2.5.10.8 Directory of Service

(VDL Mode 4 manual on Detail Technical Specifications, 1.5.3.6.6, 3.7)

Authorised ground stations may transmit a Directory of Services (DoS) on the Global Signalling channels or other channels, using a  DOS parameter format contained in CTRL frames. These define the frequencies and associated operations available in the local domain. Example services could include ADS-B and TIS-B on the same channel or on a dedicated frequency.  The DOS message can be used to override on-board database information in order to accommodate regional changes in policy, frequency management, and level of service.

Selection of services may be made automatically by using the autotune function or by the pilot/controller.

The DOS parameter is defined in section 1.5.3.6.6 of VDL Mode4 Technical Manual. It has a flexible structure which can accommodate the following features:

· The ability to refer to channels other than the channel on which the DoS parameter is transmitted. Each DoS parameter contains a compulsory subfield containing information on the channel on which the DoS parameter is transmitted and may optionally contain information on one or more additional channels, within the additional channel subfield.

· The assembly of a large database of DOS information through the use of sequential entry numbers (i.e. each new transmission either replaces previous information if it has the same number or adds to it if the entry number is different).

· The availability of services is flagged in two ways:

1. By adding a unique byte for each service. The number of bytes added is indicated in the application number subfield. These bytes are open for future definition. However four have been defined in the VDL Mode 4 Manual on detailed Technical Specifications section 3.7 including ADS-B and TIS-B.

2. Through the use of a service information field. This is a compressed means of giving the service information. Each bit in a service information field represents a particular service. If the bit is set, then the service is available. The information represented by each bit is a matter for application definition and the meaning depends on the value of the service information type subfield contained at the end of the DOS message. One service information field type has been defined in VDL Mode 4 Technical Manual section 3.7.1 to provide a compressed means of indicating support for services that include ADS-B and TIS-B.

A compression technique defined in the VDL Mode 4 Manual of Detailed Technical Specifications sections 1.5.2.6 and 1.5.3.6.6 enables a basic CTRL DOS parameter to be compacted into a single slot by encapsulating the DOS parameter in a GSIF frame. In this case the ucid bit is set to 1 indicating that the GSIF contains a DoS parameter only
Examples on the use of the CTRL DOS parameter  are given in appendix A.6.
A.6 
Directory of Services (DoS) message

The Directory of services (DoS) message was described in section 2.5.10.8. and defined in the Technical Manual in section 1.5.3.6.6. This section provides examples of typical DoS formats.

Example 1: Use of GSIF for DoS and other CTRL parameters (no compression)

The following table provides an example of the encoding for a DoS/GSIF message which could be broadcast using the periodic reservation format or within a blocked or reserved slot using the null reservation protocol. This specific example illustrates the bit encoding pattern for a GSIF containing a VSS sublayer parameter and a DoS parameter including information for two channels. Note that this is only one example for a particular set of CTRL parameters.  


	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


  
Table1: Overall structure of the GSIF message with two CTRL parameters (VSS sublayer and DoS) included without compression

	
	Parameter field
	Octet
	Bit position within octet
	Comments

	
	
	
	8
	7
	6
	5
	4
	3
	2
	1
	1.1 

	Burst header
	Flag
	-
	0
	1
	1
	1
	1
	1
	1
	0
	

	
	Autonomous/directed flag (a/d), reservation ID (rid), version number (ver) 
	1
	s
	s
	s
	ver
	ver
	ver
	1
	1
	Bit 1 is a reserved bit and set to 1 indicating a burst.

Bit 2: rid = 1 for periodic reservation. (Same structure is used for null and incremental reservations).

	
	Source address (s)
	2
	s
	s
	s
	s
	s
	s
	s
	s
	

	
	
	3
	s
	s
	s
	s
	s
	s
	s
	s
	

	
	
	4
	s
	s
	s
	s
	s
	s
	s
	s
	

	
	Message ID (mi)
	5
	0
	0
	1
	1
	0
	0
	0
	1
	Bits 1-7 contain the burst type ID indicating that this is a DLS burst; 
Bit 8 is reserved and set to 0 in this example

	DLS header
	UCTRL DLPDU header
	6
	ucid4   (0)
	ucid3 (0)
	ucid2 (0)
	ucid1 (0)
	0
	1
	0
	0
	ucid = 0 indicating GSIF contains one or more CTRL parameters

	VSS Parameter 
	CTRL parameter ID
	7
	id8           (0)
	id7         (1)
	id6           (0)
	id5       (0)
	id4       (0)
	id3          (0)
	id2

(0)
	id1     (1)
	Unique ID identifying the VSS sublayer parameter

	
	Parameter length
	8
	m8           (0)
	m7          (0)
	m6         (0)
	m5          (0)
	m4         (0)
	m3         (0)
	m2         (1)
	m1         (1)
	Indicating 3 octets to follow in the information field

	
	Parameter value
	9
	VS5
	VS5
	VS5
	VS5
	VS1
	VS1
	VS1
	VS1
	VS1 & VS5 parameters

	
	
	10
	0
	0
	VS2
	VS2
	VS2
	VS2
	VS2
	VS2
	VS2 parameter

	
	
	11
	0
	VS4
	VS4
	VS4
	VS4
	VS4
	VS4
	VS4
	VS4 parameter

	DoS parameter
	CTRL parameter ID
	12
	id8           (1)
	id7         (1)
	id6           (0)
	0 id5       (0)
	id4       (0)
	id3          (1)
	id2

(0)
	id1     (1)
	Unique DoS Parameter identifier

	
	Parameter length
	13
	m8           (0)
	m7          (0)
	m6         (0)
	m5          (0)
	m4         (1)
	m3         (0)
	m2         (0)
	m1         (1)
	Indicating 9 octets to follow 

	
	Parameter value
	14
	gsc       (1)
	ai3         (1)
	ai2         (1)
	ai1        (1)
	ent4
	ent3
	ent2
	ent1
	CURRENT CHANNEL SUBFIELD (octets 14-18):
Bits 1-4: entry number (ent), This may be seen as a sub-directory flag which allows the user to build up a DoS database. Any received DOS message overrides any previous DOS message with the same entry number.

Bits 5-7: additional service information (ai)  all bits set indicating the presence of si, anum and a fields. Note that this is for illustration and that normally applications are announced either by si OR a. See below for further explanation.
Bit 8 (gsc) is set indicating this channel is a GSC.

	
	
	15
	si8              (0)
	si7           (0)
	si6           (0)
	si5           (0)
	si4           (0)
	si3           (0)
	si2           (0)
	si1           (1)
	Bits 1-8: service information (si). Bit 1 is set indicating availability of ADS-B.

	
	
	16
	res4
	res3
	res2
	res1
	anum4
(0)
	anum3
(0)
	anum2
(1)
	anum1
(0)
	Bits 1-4: application number (anum) indicates 2 applications presented below
Bits 5-8:  res field (absent if anum field is absent)

	
	
	17
	a8
(0)
	a7
(0)
	a6
(0)
	a5
(0)
	a4
(0)
	a3
(0)
	a2 
(1)
	a1
(0)
	Application 1  encoded to decimal equivalent 1 indicating TIS-B

	
	
	18
	a8

(0)
	a7

(0)
	a6

(0)
	a5

(0)
	a4

(0)
	a3

(0)
	a2

(1)
	a1 

(1)
	Application 2  encoded to decimal equivalent 3 indicating FIS-B.

	
	
	19
	Gsc

(0)
	ai3

(0)
	ai2    

(0)
	ai1

(1)
	f12
	f11
	f10
	f9
	CHANNEL SUBFIELD (octets 19-22):
i.e. Additional DoS parameter (optional subfield).for another channel

Bits 5-7: ai bit 5 only set indicating presence of, si subfield.
Bit 8: GSC flag (gsc) set to zero indicating a non-GSC channel.

	
	
	20
	f8
	f7
	f6
	f5
	f4
	f3
	f2
	f1
	Octet 20 bits 1-8 & octet 19 bits 1-2: frequency (f) denoting the operating frequency of this second channel. Note that the current channel subfield does not contain this field.

	
	
	21
	si8       
(0)
	si7      
(0)
	si6    
 (0)
	si5     
(0)
	si4    
(0)
	si3 
(0)
	si2
(1)
	si1      
(1)
	Bits 1-8: service information (si) first two bits set indicating the availability of ADS-B and TIS-B.

	
	
	22
	sit6 
(0)
	sit5
(0)
	sit4     
(0)
	sit3   
(0)
	sit2  
 (0)
	sit1  
(0)
	pt2
	pt1
	Octet 22 Bits 3-8: service information type (sit)  defines the significance of each bit in the service information field and is itself defined by application standards. The ICAO VDL Mode 4 Technical Manual provides one definition (00 hex) for the sit subfield and this definition is used in the above example.

Octet 23 bits 1-8 & octet 22 bits 1-2: Reservation data. Periodic reservation is illustrated in this example.

	Burst Footer
	
	23
	po8
	po7
	po6
	po5
	po4
	po3
	po2
	po1
	

	
	CRC
	24
	crc
	crc
	crc
	crc
	crc
	crc
	crc
	crc
	16-bit CRC check and end-of-burst flag.

	
	CRC
	25
	crc
	crc
	crc
	crc
	crc
	crc
	crc
	crc
	

	
	Flag
	-
	0
	1
	1
	1
	1
	1
	1
	0
	


In the above example, octets 1 through 5 are the standard VDL Mode 4 header. Typically, the rid field (bit 2 of octet 1) would be set to 1 consistent with a periodic reservation field at the end of the transmission.  

The CTRL parameter ID in octets 7 and 12 indicate the inclusion of the VSS sublayer and the DoS parameters respectively.  The parameter length indicates that the length of the information fields belonging to the VSS and DoS parameters are 3 and 9 bytes respectively. 
The contents of each channel subfield in the DoS parameter is determined by the additional service information (ai) subfield in octets 14 and 19. Note that for illustration in this particular example, the current channel subfield defines the available services using a combination of service information (si), application number (anum) and application (a) subfields. However in practice either of si or a (and corresponding anum) subfields are used. These latter provide alternative ways of encoding the information. An si field can denote a particular group of applications in an efficient format since each bit in the subfield represents the availability of an application. The significance of each bit is defined by the service information type (sit) subfield defined by application standards. The alternative method of encoding this information in a less compact way is by inserting the unique reference of the application subfield directly in the message. In this case, each application is encoded in an octet-long subfield. Currently there exist ICAO definitions for ADS-B, TIS-B, FIS-B and secondary navigation capabilities. The advantage of this over the use of the si subfield is that there is no limitation imposed by the particular combinations defined by the sit subfield. However there is presently little advantage of using this latter method due to the currently restricted set of applications. For comparison, the (additional) channel subfield in the example defines available applications solely through the use of the si subfield.

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	




Example 2: Exclusive use of the GSIF message for DoS 
Broadcast GSIF frames can also be used to transmit DoS parameters in a compacted form. In this case, the GSIF contains only the DoS parameter. This is achieved by setting the ucid subfield  in the GSIF header to one and thereby omitting the CTRL parameter ID.  It should be noted that, as in this example, it is possible to transmit a single slot of basic DoS information. 
Note that both service information and application subfields may be used in this type of GSIF. In the example below, the current channel subfield uses the service information subfield to define the applications, whilst the (additional) channel subfield uses the application number and application subfields The following provides a typical example of the use of this compacted DoS scheme. 
Table 2: Example compressed CTRL burst format (VDL4 header excluded)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	



	Parameter field
	Octet
	Bit position within octet
	Comments

	
	
	8
	7
	6
	5
	4
	3
	2
	1
	

	UCTRL DLPDU (GSIF) header
	6
	Ucid4 (0)
	ucid3 (0)
	ucid2 (0)
	ucid1 (1)
	0
	1
	0
	0
	ucid = 1 indicating GSIF contains a DOS parameter only

	Parameter length
	7
	M8
(0)
	m7
(0)
	m6
(0)
	m5
(0)
	m4
(1)
	m3
(0)
	m2
(0)
	m1
(0)
	Information field is 8 octets long

	parameter value
	8
	Gsc
(1)
	ai3  
      (0)
	ai2
        (0)
	ai1 
       (1)
	ent4
	ent3
	ent2
	ent1
	CURRENT CHANNEL SUBFIELD
Bits 1-4: entry number (ent).
Bits 5-7: additional service info (ai) indicates that only the si  field is present in the current channel subflield;

Bit 8: GSC flag (gsc) flag is set indicating a GSC channel.

	
	9
	Si8 

(0)
	si7 

(0)
	si6 

(0)
	si5 

(0)
	si4 

(0)
	si3 
(0)
	si2
(1)
	si1
(1)
	service information bits 1 & 2 set indicating ADS-B and TIS-B services.

	
	10
	Gsc

(1)
	ai3
(1)
	ai2
(1)
	ai1
(0)
	f12
	f11
	f10
	f9
	CHANNEL SUBFIELD: 

Bits 5-7: additional service info (ai): bits 6 and 7 set indicating the presence of the anum and a subflields.

 GSC flag (gsc) set indicating another GSC channel

	
	11
	f8
	f7
	f6
	f5
	f4
	f3
	f2
	f1
	frequency (f)

	
	12
	Res
	res
	res
	res
	anum4
(0)
	anum3
(0)
	anum2
(1)
	anum1
(0)
	Bits 1-4: application number (anum) indicating 2 applications

	
	13
	a8
(0)
	a7
(0)
	a6
(0)
	a5
(0)
	a4
(0)
	a3
(0)
	a2
(0)
	a1
(0)
	application 1 (a) ADS-B available

	
	14
	a8
(0)
	a7
(0)
	a6
(0)
	a5
(0)
	a4
(0)
	a3
(0)
	a2
(0)
	a1
(1)
	application 2 (a)
 TIS-B available

	
	15
	Sit6 

(0)
	sit5

(0)
	sit4     

(0)
	sit3   

(0)
	sit2  

 (0)
	sit1  

(0)
	pt2
	pt1
	service information type (sit) defined to 00hex as in previous example and defines the si subflield for this DoS parameter, 

	
	16
	po8
	po7
	po6
	po5
	po4
	po3
	po2
	po1
	Octets 15 bits 1-2 & octet 16: Reservation subfield: Periodic reservation used in this example





	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	



Revision-marked text for VDL Manual Part II (TM)

· Modify the definition of the sync burst in section 1.1.3 as in the revision-marked text below:

“Synchronisation burst (or “sync burst”). A VDL Mode 4 burst type containing as a minimum  a station’s position data. A sync burst may also carry additional data elements required for specific applications.”

· Modify the text in the paragraph below note 1 in section 1.3.10.5.2 as in the revision-marked text below:

 “If slot selection is unsuccessful, the station shall re-apply this slot selection, using the same candidate slots and the default or other VSS user supplied quality of service parameters.”

· Modify the text in section 1.5.5.1 as in the revision-marked text below:

“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 sync burst is transmitted with a periodic broadcast protocol and slot selection is unsuccessful using the QoS parameters defined in table 1-19, the application of slot selection, as defined in 1.3.10.5.2, shall use the VSS user supplied QoS parameters defined in table 1-90. If the sync burst is not transmitted with a periodic broadcast protocol, slot selection  shall use the default QoS parameters defined for the selected reservation protocol.”
· In section 1.3.6.5 item (d) add a clause as in the following text:

“..using the same values of Q2 and other parameters as originally used to select the slot or other VSS user supplied QoS parameters for conflict resolution.”

· In section 1.3.2.3 table 1-6a carry out the following change to the second statement:

"The first four bits of the burst message ID field shall be as defined in Table 1-6a"

· In section 1.3.12.1 add the following clarification note:

“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 procedures will use the QoS values supplied in table 1-19.
· In section 1.5.5.3.3.1 table 1-95, modify the default value in the first row from 2 to 14 (network systems management) as per below (first row only illustrated):

Table 1-95. Plea burst parameters
	Symbol
	Parameter name
	Default

	Q1
	Priority
	14


· In section 1.3.7.2.1 add the following note after item (b):

“Note 1.- Slot selection for random transmission is confined to the first three levels in order to force the station to wait until such time a slot is available at one of these levels, instead of proceeding to the higher levels in which case a slot will always be found.”
· In section 1.5.3.6.6 modify the first row entry in table 1-86 (only first row illustrated below) and add the note as shown below:

Table 1-86. Allocation of application fields
	Encoding

(decimal equivalent)
	Allocation

	4 - 31
	reserved for future allocation by ICAO

	…
	…


Note- Definitions for application field values 0 through 3 are provided in table 3-23 
· In section 1.2.2, modify the first row (about M1)of table 1-3 as below:

Table 1-3. MAC service system parameters
	Symbol
	Parameter Name
	Minimum
	Maximum
	Default
	Increment

	M1
	Number of slots per superframe
	n/a
	n/a
	4500 slots
	n/a

	M2inc
	Filter increment for receiver blocking check
	1
	256
	2
	1

	M2limit
	Filter threshold for receive blocking check (network entry)
	1
	65536
	160
	1


· In section 1.5.6 table 1-97, insert a row for the “broadcast connection” parameter in both the second and third sub-tables, as shown below (only the rows immediately before and after are shown for illustration):

Table 1-97. CTRL parameters [sub-tables 2 and 3]
	….
	…
	…
	…
	….
	….

	Ground Station Address filter
	4Bh
	N/A
	N/A
	N/A
	N/A

	Broadcast connection
	4Ch
	N/A
	N/A
	N/A
	N/A

	Modulation support
	80h
	N/A
	N/A
	N/A
	N/A

	….
	….
	….
	….
	….
	….


· In section 3.7.2.2.3 table 3-30 change bit 8 in octet 1 from 0 to 1 as below (only first row of this table is shown for illustration):

Table 3-30. Regional multicast block bit encoding
	Description
	Octet
	Bit number

	
	
	8
	7
	6
	5
	4
	3
	2
	1

	vertex count (vc)
	1
	1
	res
	lon14
	lon13
	vc4
	vc3
	vc2
	vc1

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…


· In section 1.5.7.3 carry out the following modification  to the text in the first sentence as below:

“A ground station providing a VDL Mode 4 service shall send a GSIF at least once per minute on each of the channels on which it offers the service, as well as on the GSCs by broadcasting a UCTRL (ucid = 0) with parameters as per Tables 1-97…”
· In section 1.3.3 table 1-8 remove the reference to GFSK in the table header as shown below:

Table 1-8. VSS sublayer parameters
	Symbol
	Parameter name
	Minimum
	Maximum
	default
	Increment

	…
	….
	…
	…
	…
	…


· In section 1.5.2.5 table 1-69a change the parameter length field notation from m to lg as follows:

Table 1-69a.  CTRL DLPDU format
	Description
	Octet
	Bit Number

	
	
	8
	7
	6
	5
	4
	3
	2
	1

	CTRL DLPDU header
	n
	M
	T
	re
	c/r
	IB
	0
	0
	0

	CTRL parameter 1: Parameter ID
	n+1
	id8
	id7
	id6
	id5
	id4
	id3
	id2
	id1

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

	Parameter value
	…
	…
	…
	..
	…
	…
	…
	…
	…


· In section 1.5.2.6 table 1-69b change the parameter length field notation from m to lg as follows:

Table 1-69b.  UCTRL DLPDU format for broadcast of link management infromation
	Description
	Octet
	Bit Number

	
	
	8
	7
	6
	5
	4
	3
	2
	1

	UCTRL DLPDU header
	n
	ucid4
	ucid3
	ucid2
	ucid1
	0
	1
	0
	0

	CTRL parameter 1: Parameter ID
	n+1
	id8
	id7
	id6
	id5
	id4
	id3
	id2
	id1

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

	Parameter value
	…
	…
	…
	…
	…
	…
	…
	…
	…


· Repeat the change of the parameter length field notation from n to lg in the following instances:

Section 1.5.3.3.1 table 1-72

Section 1.5.3.3.2 table 1-71e 

section 1.5.3.3.5 table 1-71j 

section 1.5.3.4.1 table 1-73 

section 1.5.3.4.2 table 1-71l 

section 1.5.3.4.3 table 1-71m

section 1.5.3.5.1 table 1-75

section 1.5.3.5.3 table 1-78

section 1.5.3.5.8 table 1-71n

section 1.5.3.5.10 table 1-71r

section 1.5.3.5.13 table 1-71ua

section 1.5.3.6.1 table 1-71v 

section 1.5.3.6.3 table 1-71x

section 1.5.3.6.5 table 1-83 

section 1.5.3.6.6 table 1-84
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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






