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Introduction

This paper is ARINC’s response to the ”VHF Digital Link (VDL) Mode 2 SARPs Defects” paper presented to the AMCP Montreal, 23 to 30 March 1999.

There were nine (9) deficiencies reported.  The following presents a summary of the deficiencies and ARINC’s specific response to each deficiency. 

ARINC also is proposing the addition of the definition of the VSDA and the (ACARS Over AVLC) AOA required table changes.

	ID
	Deficiency Summary
	ARINC’s Position

	1.0
	Summary of VDL SARPs Deficiencies and ARINC’s Response
	

	1.1 
	“Join” and “Leave” events not reported to ATN Router
	Agree with additional comments

	1.2
	Add requirement for VME to generate a handoff event to IS-SME
	Agree

	1.3
	Reinstate ISO 8208 timers T24 and T27
	Disagree with T24

Agree with T27

	1.4
	Term “Ground System” ambiguous. VDL SARPs needs clarification
	Disagree

	1.5
	Parameter ID Encoding in Table 6-11 is incorrect
	Agree

	1.6
	Change title of Table 6-14 to “Private Parameter Set Identification”
	Agree

	1.7
	Change title of TG1 timer. Remove word “minimum”
	Disagree

	1.8
	Change requirement for use of DTE X.121 address in Ground Station ISO 8208 “CALL REQUEST” packet.
	Disagree

	1.9
	Remove requirement to initialize “aircraft DCE” in Section 6.6.6.3.1
	Agree

	2.0
	Additional changes Proposed by ARINC
	

	2.1
	Definision of VSDA
	

	2.2
	Subnetwork Connection Establishment and Maintenance Input
	

	2.3
	AOA Input
	


1.0 Summary of VDL Technical Manual reported Deficiencies and ARINC’s Response

1.1 “Join” and “Leave” events not reported to ATN Router
Deficiency Reported

The ATN routing process requires that the underlying sub-networks (e.g., VDL Mode 2) should report the availability status of peer ATN routing via the “join” and “leave” events.  Currently, the VDL SARPs do not have this provision.  The VHF ground stations broadcast the air/ground router availability information in the GSIF.

Each GSIF contains ADM and ARS fields of the air/ground router NET that is reachable via that ground station. These NETs and the ground service provider ID’s should be forwarded to the ATN router IS-SME.  The IS-SME is responsible for the selection of specific air/ground route based on owner preference and initiating subnetwork connection establishment.

Specific Requirements should be added to the VHF Management Entity (VME) section of the VDL SARPs to support this capability.

ARINC’s response to reported deficiency

The ATN routing process does require an underlying subnetwork to report the availability status of peer ATN routers via "join" and "leave" events.

ARINC's current VDL Mode 2 system design supports such primitives within its architecture. ARINC would support the incorporation of these primitives in VDL specification. However, in  order to facilitate the airborne router's decision processing for the determination of AGR connectivity during handoffs ARINC proposes the follow:

The ground system currently advertises service capability through the parameter in the Ground Station Information Frame (GSIF). The current specification for the ATN Router NET list only provides for broadcast of the ADM and ARS fields of the NSAP address of the AGR to which a ground station is connected. This is insufficient data for the airborne VME to determine that within the same administrative region a DSP has multiple AGRs. The existing ATN Router NETs Parameter is shown in Figure 1.

Existing VDL SARPs –Table 6-45

ATN Router NETs Parameter
	Parameter ID
	1
	1
	0
	0
	0
	1
	0
	0
	ATN router NETs

	Parameter Length
	n8
	n7
	n6
	n5
	n4
	n3
	n2
	n1
	

	
	a24
	a23
	a22
	a21
	a20
	a19
	a18
	a17
	ADM subfield

	
	a16
	a15
	a14
	a13
	a12
	a11
	a10
	a9
	

	
	a8
	a7
	a6
	a5
	a4
	a3
	a2
	a1
	

	
	r24
	r23
	r22
	r21
	r20
	r19
	r18
	r17
	ARS subfield

	
	r16
	r15
	r14
	r13
	r12
	r11
	r10
	r9
	

	
	r8
	r7
	r6
	r5
	r4
	r3
	r2
	r1
	


Figure 1. Existing ATN NET Parameter
The GSIF needs to include a unique identification of each AGR to the airborne system. The a/c needs to be able to determine when handoff to a particular ground station within the domain of the same DSP will require transitioning to a different AGR. Thus simplifying the decision process and minimizing the possibility that the system will go NOCOMM.  

ARINC recommends the replacement of the components of the ATN NETs to include:

· Three Octets of the ADM

· Three Octets to be DSP defined to uniquely identify an AGR

The new NETs should be used in the GSIF and other appropriate XID exchanges such a alternate ground station lists. 

Figure 2 shows a proposed ATN Router NET Parameter that includes the proposed fields.
Recommended VDL SARPs –Table 6-45

ATN Router NETs Parameter
	Parameter ID
	1
	1
	0
	0
	0
	1
	0
	0
	ATN router NETs

	Parameter Length
	n8
	n7
	n6
	n5
	n4
	n3
	n2
	n1
	

	
	a24
	a23
	a22
	a21
	a20
	a19
	a18
	a17
	ADM subfield

	
	a16
	a15
	a14
	a13
	a12
	a11
	a10
	a9
	

	
	a8
	a7
	a6
	a5
	a4
	a3
	a2
	a1
	

	
	u24
	u23
	u22
	u21
	u20
	u19
	u18
	u17
	DSP Defined

	
	u16
	u15
	u14
	u13
	u12
	u11
	u10
	u9
	

	
	u8
	u7
	u6
	u5
	u4
	u3
	u2
	u1
	


Figure 2. Proposed ATN NET Parameter
1.2 Add requirement for VME to generate a handoff event to IS-SME
Deficiency Reported

Although VDL Mode 2 subnetwork is based on ISO 8208 standard, it has unique requirements to address aircraft mobility.  An enroute aircraft typically transitions through the line-of-sight coverage region of a VHF ground station within 10 to 15 minutes.  This requires the VDL to reestablish air/ground connectivity seamlessly to reduce the RF overhead associated with the ATN route initiation.

As such the VME should generate a handoff event to the ATN IS-SME to artificially force a connection establishment without triggering the ES-IS and the IDRP routing protocols. Requirement should be added to provide this capability.

ARINC’s Response to Reported Deficiency

ARINC agrees with and supports this recommendation.

1.3 Reinstate ISO 8208 timers T24 and T27
Deficiency Reported

The VDL subnetwork depends on the link layer error recovery mechanism and specific events for retransmission. The ISO 8208 window status transmission timer (T24) and the reject response timer (T27) have been specifically excluded by the VDL SARPs to improve RF efficiency.

It has been observed that the VDL subnetwork may deadlock in certain scenarios without the T24 and T27 timers.  It is recommended that these timers be reinstated, See Figure 1, for proper functioning of the 8208 protocol. These timers can be set to a large number to ensure that all link error recovery mechanisms are exhausted before the subnetwork generates additional overhead packets.

ARINC’s Response to Reported Deficiency

ARINC Agrees with and supports the addition of the T27 (Reject Response Timer) to the V8208 specification.  This timer will eliminate a possible deadlock or excessive delays situation in some implementations. (Also Table 6-54 remove T27 exclusion reference)  We recommend using the ISO 8208 defaults values for this timer. 

ARINC does not agree with or support the recommendation of adding T24 (Window Status Transmission Timer) to the V8208 specifications. No evidence of this problem has surfaced in the validation effort, VDL Mode 2 simulations or the current implementation and interoperability testing that has been conducted by ARINC. Until and unless such evidence is provided, we do not support this recommendation due to the potential additional overhead.  The use of a reliable AVLC data-link layer eliminates the need for this timer.

1.4 Term “Ground System” ambiguous. VDL SARPs needs clarification
Deficiency Reported

The definition of “ground system” in the VDL SARPs is very ambiguous. It can be interpreted to be a service provider, ground NET or a specific air/ground router.  It is necessary that the ground system be synonymous to a specific air/ground router DTE for VDL link establishment and handoffs to perform efficiently.

It is recommended that ICAO clarify the definition of the “ground system”.

ARINC’s Response to Reported Deficiency

ARINC does not agree with or support this recommendation.

The actual definition of "ground system" is 1 VME per “Ground System”, i.e. DSP, and 1 VME per airborne peer connected to the system. Any other definition that tries to hard-link VDL and ATN could unduly constrain the implementation of the SARPs. To identify the specific VDL SARPs paragraphs that support our position, the SARPs clearly defines what a Ground System in:

(VDL SARPs, Section 6.1.1 Definitions, System)

(VDL SARPs, Section 6.1.1 Definitions, VDL Management Entity)
1.5 Parameter ID Encoding in Table 6-11 is incorrect
Reported Deficiency

The parameter ID encoding in Table 6-11 of the VDL SARPs is wrong.  It should be encoded as “0x01” instead of  “0x00”.

ARINC’s Response to Reported Deficiency

ARINC agrees with and supports this recommendation.

1.6 Change title of Table 6-14 to “Private Parameter Set Identification”
Reported Deficiency

The title of VDL SARPs table 6-14, “Parameter Set Identification”, may cause ambiguity as both the public and private parameters are used in VDL.

It is recommended that the title be changed to ”Private Parameter Set Identification”.

ARINC’s Response to Reported Deficiency

ARINC agrees with and supports this recommendation.

1.7 Change title of TG1 timer. Remove word “minimum”
Reported Deficiency

The title of the TG1 timer specified in section 6.5.4.3.1 of the VDL SARPs is incorrect.  TG1 is the minimum time an aircraft should dwell on a frequency to detect valid uplinks if it has no link established (condition (c) in section 6.5.4.3.1). If the aircraft has already received an uplink on that frequency, it may establish a new connection or continue searching (condition (a) or  condition (b) in section 6.5.4.3.1).

Therefore, the title “minimum frequency dwell time” is not appropriate for TG1.  It is recommended that the word “minimum” be deleted.

ARINC’s Response to Reported Deficiency

ARINC does not agree with or support this recommendation. Section 6.5.4.3.1.1 defines the TG1 minimum time to dwell because a valid uplink can be received from a non-preferred ground system.

1.8 Change requirement for use of DTE X.121 address in Ground Station ISO 8208 “CALL REQUEST” packet
Reported Deficiency

The last sentence of section 6.6.3.2.4 states the “All CALL REQUESTs from the ground shall use, as the calling address, the ground DTE X.121 address”.  As VDL Mode 2 does not support call establishment by the ground DTE, the requirement should be changed.

ARINC’s Response to Reported Deficiency
ARINC does not agree with or support this recommendation. Ground DTE call establishment is required for expedited ground-initiated handoffs.

1.9 Remove requirement to initialize “aircraft DCE” in Section 6.6.6.3.1
Reported Deficiency

The air/ground sub-network interface of VDL Mode 2 is DTE to DCE where the aircraft contains the DTE and the ground contains the DCE function (as per requirements specified in the VDL SARPs sections 6.6.1).  Section 6.6.6.3.1 requires that the “aircraft DCE” be initialized on receipt of a valid XID_RSP_LE conflicts with section 6.6.6.1.

It is recommended that the last sentence of section 6.6.6.3.1 be deleted as the airborne sub-network DTE entity will be initialized on receipt of a SN-Unitdata request from the SNDCF.

ARINC’s Response to Reported Deficiency

ARINC agrees with and supports this recommendation.

     Additional changes Proposed by ARINC:

1.10     Definition of VSDA

VSDA:  VDL Specific DTE Addressing

The VDL SARPs supports two addressing options at the subnetwork layer.  The default addressing is called VDL Specific DTE Addressing (VSDA) and should be supported by all VDL entities.  Optionally, VDL SARPs supports X.121 addressing.  The VSDA consists of six octets.  The first three octets of VSDA should be the same as the ATN Administration Domain Identifier (ADM) field as defined in the ATN SARPs.  The service provider assigns the second three octets of VSDA.  The service provider may use these three octets to uniquely address an air/ground router or may use them as a routing area identifier (same as the ATN ARS field specified in the ATN SARPs).  If the VSDA assigned by the DSP does not uniquely identify a specific air /ground router, then the ground system should support X.121 addressing option. 

1.11 Subnetwork Connection Establishment and Maintenance Input
Change the last sentence to the following in the sections listed bellow to assure coverage of both addressing types:

VDL SARPs section 6.6.6.3.2.1 Explicit Subnetwork-connection Establishment

Suggested text of last sentence:
..............If Ground Network DTE addressing is implemented then the ground DCE shall use the Called Line Address Modification Notification facility to inform the aircraft DTE of the ground DTE's X.121 address. Else, if the Ground DTE addressing is implemented ground DCE shall use the Called Address Extension facility to inform the aircraft of the ground’s VSDA address.


VDL SARPs section 6.6.6.3.2.2 Explicit Subnetwork-connection Maintenance

Suggested text of last sentence:
...............If Ground Network DTE addressing is implemented then the ground DCE shall use the Called Line Address Modification Notification facility to inform the aircraft DTE of the ground DTE's X.121 address. Else, if the Ground DTE addressing is implemented then the ground DCE shall use the Called Address Extension facility to inform the aircraft of the ground’s VSDA address


VDL SARPs section 6.6.6.3.3.1 Expedited Subnetwork-connection Establishment

Suggested text of last sentence:
..................If Ground Network DTE addressing is implemented then the ground DTE shall use the Called Line Address Modification Notification facility to inform the aircraft DTE of the ground DTE's X.121 address. Else if the Ground DTE addressing is implemented then the ground DCE shall use the Called Address Extension facility to inform the aircraft of the ground’s VSDA address.


VDL SARPs section 6.6.6.3.3.2 Expedited Subnetwork-connection Maintenance

Suggested text of last sentence:
...............If Ground Network DTE addressing is implemented then the ground DTE shall use the Called Line Address Modification Notification facility to inform the aircraft DTE of the ground DTE's X.121 address. Else, if the Ground DTE addressing is implemented then the ground DCE shall use the Called Address Extension facility to inform the aircraft of the ground’s VSDA address.

1.12     AOA Input

AOA

AOA is a service that is provided to extend the capacity of the legacy ACARS system to handle the increase demand.  It is provided as a service to the current customers of the datalink services.  The service will be provided over the AVLC layer (Link Layer) of the VDL mode 2 service.  The ACARS messages will be encapsulated within an AVLC Frame and sent over the VDL mode 2 frequencies.  

INFO Frame Format

The VDL mode 2 system is capable of supporting both AOA and ATN services over the VDL Mode 2 media. The data link layer frame can carry either packet type, with a signature component for the host to differentiate between the two types of frames. Figure (*1) shows the VDLM2 stack with dual network layer protocols.
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Figure (*1) VDLM2 Stack Components

The specified AVLC protocol allows for hosting of multiple network protocols. This capability is utilized by AOA and allows a smooth transition to an ATN service.  Figure (*2) shows an AVLC frame with an AOA packet in the Information Field of the frame.
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Figure (*2) AVLC Frame with AOA Packet

Further itemization of the frame shows details of the information field. The lower view shows the ACARS message block using an IPI and an EIPI set at 1111 1111 and 1111 1111 to identify an ACARS message element in the AVLC frame.

Figure (*3) provides a similar illustration of a V8208 packet over AVLC. The lower view shows the frame with ISO-9577 as an IPI for the V8208 network packet. This identification procedure is designed to guide the message to its desired destination and maintain a smooth transition to the NCS.
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Figure (*3) AVLC Frame with V8208 Packet
The format of an AVLC frame for AOA is shown in Table (*1) (note that an embedded ACARS message block is shown in the Information Field). 

Table (*1). AVLC Frame Format for AOA

	

	
	
	BIT NUMBER

	DESCRIPTION
	Octet No.
	8
	7
	6
	5
	4
	3
	2
	1

	FLAG
	0
	0
	1
	1
	1
	1
	1
	1
	0

	ISO 3309:1996(E) [3]
	Destination Address Field
	1
	d22
	d23
	d24
	d25
	d26
	d27
	A/G
	0

	
	
	2
	d15
	d16
	d17
	d18
	d19
	d20
	d21
	0

	
	
	3
	d8
	d9
	d10
	d11
	d12
	d13
	d14
	0

	
	
	4
	d1
	d2
	d3
	d4
	d5
	d6
	d7
	0

	
	Source Address Field
	5
	s22
	s23
	s24
	s25
	s26
	s27
	C/R
	0

	
	
	6
	s15
	s16
	s17
	s18
	s19
	s20
	s21
	0

	
	
	7
	s8
	s9
	s10
	s11
	s12
	s13
	s14
	0

	
	
	8
	s1
	s2
	s3
	s4
	s5
	s6
	s7
	1

	Link Control Field
	9
	
	
	
	P/F
	
	
	
	

	Information

Field
	Initial Protocol Identifier (IPI)
	10
	1
	1
	1
	1
	1
	1
	1
	1

	
	Extended IPI
	11
	1
	1
	1
	1
	1
	1
	1
	1

	
	User Data
	12..N-2
	Air/Ground Message

	Frame Check Sequence Field
	N-1
	fcs9
	fcs10
	MOST SIGNIFICANT OCTET
	fcs15
	fcs16

	
	N
	fcs1
	fcs2
	LEAST SIGNIFICANT OCTET
	fcs7
	fcs8

	Flag
	N+1
	0
	1
	1
	1
	1
	1
	1
	0

	Reference VDL SARPs, Figure 6-2


Initial Protocol Identifier (IPI) set to “1111 1111” indicates that the IPI is extended by one octet.
The second octet, Extended EIPI (EIPI) indicates the payload, or user data, is an ACARS 618/620 block.
Note: The values for the IPI and EIPI are the same for both uplink and downlink frames.

This Table replaces Table 6-20 of current SARPs

AVLC Specific Options Parameter Format

	Parameter ID
	0
	0
	0
	0
	0
	0
	0
	0

	Parameter length
	n8
	n7
	n6
	n5
	n4
	n3
	n2
	n1

	Parameter value
	0
	0
	0 a
	bs
	bl
	i
	v
	x


The AVLC Specific Options parameter (a) from the aircraft is interpreted as:


a = 0 ( ATN Service Requested
a = 1 ( AOA Service Requested

The AVLC Specific Options parameter (a) from the ground is interpreted as:


a = 0 ( ATN Service Available
a = 1 ( AOA and ATN Service Available (see note)

Note:

If the ground system sends a GSIF with the (a = 1) in the AVLC specific options and the VSDA of the Ground system is 0, then the system is only capable of providing AOA services.  This feature is designed to accommodate the transition period, without reserving additional bits.

This Table replaces Table 6-21 of current SARPs
AVLC Specific Options Parameter Values

	BIT
	Name
	Value
	Description

	1
	x
	x = 1
	Only VDL-specific DTE addresses

	
	
	x = 0
	Ground network DTE address accepted

	2
	v
	v = 0
	Expedited subnetwork connection not supported

	
	
	v = 1
	Expedited subnetwork connection is supported

	3
	i
	i = 0
	Does not support initiated handoff

	
	
	i = 1
	Supports initiated handoff

	4
	bl
	bl = 0
	Broadcast link handoff not supported

	
	
	bl = 1
	Broadcast link handoff supported

	5
	bs
	bs = 0

bs = 1
	Broadcast subnetwork connection not supported

	
	
	
	Broadcast subnetwork connection supported

	6
	a
	a = 0
	ATN service supported and/or requested

	
	
	a = 1
	ACARS over AVLC service supported and/or requested

	7
	Reserved
	Set to 0
	Reserved for future use

	8
	Reserved
	Set to 0
	Reserved for future use


 Recommendation

It is recommended that:

· The AMCP consider the VDL Mode 2 changes outlined in this paper and understand that the some of the changes identified need additional work. 

· Further work be conducted under the guidance of RTCA Special Committee (SC) 172 for incorporation into the Minimum Aviation System Performance Standards (MASPS).

Once SC172 completes the necessary work, the results of this work will be provided to the AMCP for incorporation into the SARPs for VDL Mode 2.

SUMMARY





This paper contains a response to the “VDL Mode 2 SARPs Defects” paper presented to the AMCP by Kor van den Boogard and suggests that additional work is required.  It is recommended that this work be conducted under the guidance of the RTCA Special Committee (SC) 172 and the results of that work be provided to the AMCP. 
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