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SUMMARY

This Working Paper identifies a number of amendment proposals to align the VDL Mode 3 Technical Manual with the ATNP regarding the Frame Mode interface, as well as some additional amendment proposals to resolve some minor issues identified during MOPS validation.

1. Introduction

At the last Working Group meeting, we agreed to review the output of the ATNP WG-B meeting held at the end of February/beginning of March 2001 in regards to harmonizing the VDL Mode 3 documentation with the ATNP documentation regarding the Frame Mode interface being proposed by the ATNP.

Also, a change propagated during the validation of the VDL Mode 3 MOPS is included to simplify the expedited recovery procedure.

2. Proposed Amendments

2.1.
Expedited Recovery

During MOPS validation testing of the expedited recovery function, it was noticed that the ground station does not a priori know the ICAO Address of the aircraft being recovered.  As this address is exclusively ORed with the Frame Check Sequence, the ground station needs to know this identifier to properly decode the frame.  Currently, the only means to achieve this is by having the ground station extract the Expedited Recovery XID from within the downlinked CTRL_CMD_LE frame in order to allow the ground radio to receive the frame.  This complicates the ground radio and adds functionality duplicated elsewhere in the ground system.  A far cleaner approach would be for the aircraft to use a pre-defined generic address when participating in the Expedited Recovery process.  An ICAO address of 0xFFFFFF is suggested as this is reserved for broadcast use.  As the Address Type field indicates Air-to-Ground, no other aircraft should be confused by this use of the broadcast address.  Also, the section incorrectly indicates an aircraft responds with a CTRL_RSP frame, when it should be a CTRL_CMD frame, so as to not require an explicit ACK frame.  This proposal has been implemented in the FAA/MITRE Prototype System and subjected to MOPS Test 1-7 to validate the information.  

Amendment Proposal

	Title:
	Expedited Recovery Address 

	AP working paper number and date
	M2/WP9 25 Apr 2001 

	Document(s) Affected:
	Manual on VDL Mode 3 Technical Specifications

	Document Version:
	AMCP/7 Report AI1 Appendix B 

	Sections of Documents Affected:
	5.7.2.5.2

	Coordinator:
	Robert Morgenstern

	    Coordinator's Address:
	1820 Dolley Madison Blvd, M/S W387

McLean, VA  22102

USA

	   Coordinator's Phone:
	+1 703 883 7846

	   Coordinator's Fax:
	+1 703 883 1367

	   Coordinator's E-mail Address:
	rmorgens@mitre.org

	Category:
	CRITICAL

	Problem description:
	During expedited recovery, the aircraft downlinks a CTRL frame containing XIDs to restore the ground station state information.  Unfortunately, the ground station needs to know the aircraft 24-bit ICAO address to correctly decode downlink frames.  As this is some of the information being recovered, there is a problem.  Without this solution, the ground station DLS will need to extract the address from the XID, which is complex and counter to some functional allocations where the DLS processing and XID processing are not colocated.

	Background:
	[Validation Details]

Complexity of implementation realized during MOPS validation testing.  Validated by integration testing.

	Backwards compatibility:
	No.

	Amendment Proposal:
	Use the 24-bit broadcast address for the DLS header of the CTRL_CMD frame containing the Expedited Recovery XID so that the ground radio does not have to violate ISO layering and determine the aircraft identifier by examining the XIDs.

See attached for specific changes to TM.

	WG-M Status:
	PROPOSED 30/3/01

ACCEPTED 26/4/01


The following modifications are needed in the Manual on VDL Mode 3 Technical Specifications to simplify the implementation of the expedited recovery process and to harmonize with the VDL Mode 3 MASPS.

Paragraph 5.7.2.5.2 Data-Capable System Configurations

If the radio is operating in a system configuration supporting data service, upon receiving the uplink Reservation Response field of the Recovery message indicating that it is granted a slot to transmit, the aircraft shall downlink a CTRL_CMD frame containing an Expedited Recovery XID, per Section 5.7.3.3.4.2.1, and a Network Initialization XID, per Section 5.7.3.3.4.1.3 and use an ICAO Address of 0xFFFFFF in place of the Aircraft Station Address of the DLS header, per Section 5.6.2.2.1, so that the ground station may easily extract the FCS.  The Expedited Recovery XID indicates the actual aircraft addressing information as well as information needed to recover the data scheduler.  The Network Initialization XID indicates the desired subnetwork connection.  The aircraft shall only transmit those network information and network subparameters needed to initialize the network.  The CTRL_CMD frame downlinked shall be limited to a single burst transmission so that the ground system can deterministically schedule access during recovery.  Additional parameters and network connections should be negotiated after the recovery process is complete.
2.2.
ATN Frame Mode

The ATN Frame Mode subnetwork interface is a generic, non-ISO 8208 interface that provides a packet layer protocol that relies on a reliable subnetwork to guarantee sequencing of packets.  It was developed as an attempt to generalize the VDL Mode 3 frame mode interface.  The interface provides a protocol to support circuit management and header and stream compression.  At the last meeting, the Working Group added the ability to identify and select the new subnetwork attachment method.  Additional changes are necessary to harmonize the interface.  To support the generic Frame Mode subnetwork interface being developed by ATNP, the VDL Mode 3 system will need an XID to allow for generic data to be passed along with the CTRL frame exchange performed during initial link negotiation, as well as an earlier Join Event.  The following documents the modifications to the VDL Mode 3 system:

Amendment Proposal

	Title:
	Frame Mode

	AP working paper number and date
	M2/WP9 25 Apr 2001 

	Document(s) Affected:
	Manual on VDL Mode 3 Technical Specifications

	Document Version:
	AMCP/7 Report AI1 Appendix B 

	Sections of Documents Affected:
	5.7.2.1.2, Tables 5-59a/b, 5.7.3.3.4.1, 6.7.2.2, 7.2.3.2.5, Appendix F

	Coordinator:
	Robert Morgenstern

	    Coordinator's Address:
	1820 Dolley Madison Blvd, M/S W387

McLean, VA  22102

USA

	   Coordinator's Phone:
	+1 703 883 7846

	   Coordinator's Fax:
	+1 703 883 1367

	   Coordinator's E-mail Address:
	rmorgens@mitre.org

	Category:
	CRITICAL

	Problem description:
	Changes necessary to fully integrate ATNP material on the Frame Mode interface as well as their assumption of the VDL3 Frame Mode compression requirements.

	Background:
	[Validation Details]

Validated by inspection.

	Backwards compatibility:
	Yes.  Adding new functionality.  Modification to JOIN event will not have impact on existing interfaces beyond possibly improving performance.

	Amendment Proposal:
	See attached for specific changes to TM.

	WG-M Status:
	PROPOSED 30/3/01

ACCEPTED 26/4/01


The following modifications are needed in the Manual on VDL Mode 3 Technical Specifications to harmonize with the ATNP documentation regarding the ATN and VDL3 Frame Mode interfaces.

5.7.2.1.2







    Net Entry. The net entry procedure shall begin with the aircraft station transmitting a Net Entry Request message following a successful net initialization.  The transmission of the Net Entry Request message and the subsequent retransmission, if enabled, shall follow the procedures described in Appendix D. The Net Entry retransmission shall continue until a Net Entry Response message is received or the number of retransmissions reaches NL1.  After NL1 retries (Table 5-60a), the SN-SME shall be notified.  If a Net Entry Response message is received, the aircraft station shall transmit a Poll Response message in the next MAC cycle.  If the Net Entry Response message is of type "previous link preserved," the aircraft TL3 timer (Table 5-60a) shall be stopped.
Note.( All configurations that offer one or more data circuit(s) must support net entry (3V1D, 2V2D, 2V1D, 3T).  The voice only configurations (3V, 4V, 3S and 2S1X) may support net entry if discrete addressing is enabled by the ground user.

Upon receiving a Net Entry Request message, the ground shall check the aircraft ICAO address.  If this address has been assigned a Local ID and the TL3 timer has not been started, the ground shall transmit the Net Entry Response message of type “previous link preserved.”  When the Poll Response message is received by the ground station, the ground station shall respond by sending a Reservation Response message to the entering aircraft during the next MAC cycle.  This message shall be either a reservation or a RACK if data slots were requested or a “no reservation” message if no data slots were requested.

If the aircraft ICAO address has not been assigned a Local ID, the ground shall assign the next available Local User ID to the requesting aircraft and the pending disconnect link table shall be examined.  If the aircraft ICAO address is found in the table, the link status shall be reinstated, the TL3 timer shall be stopped, and the link port address shall be changed to the new radio station port address.  The ground shall transmit the Net Entry Response message of type "previous link preserved."  When the Poll Response message is received by the ground station, the ground station shall respond by sending a Reservation Response message to the entering aircraft during the next MAC cycle.  This message shall be either a reservation or a RACK if data slots were requested or a “no reservation” message if no data slots were requested. 

If the aircraft ICAO address is not found in the table and a Local ID has been assigned, the ground shall transmit the Net Entry Response message of type "no previous link."  When the Poll Response message is received by the ground station, the ground station shall respond by sending a Reservation Response message to the entering aircraft during the next MAC cycle.  This message shall be either a reservation or a RACK if data slots were requested or a “no reservation” message if no data slots were requested.  If an aircraft receives a Net Entry Response message of type "no previous link", it shall also form a join event message, as required by the supported network stack, and deliver it to the air router.

If there are already 60 aircraft in the net when the Net Entry Request message is received, the ground LME shall respond with a Net Entry Response message with the local identifier field set to 0 indicating that the net is currently full. The aircraft shall then use an Aircraft ID of 61 to indicate that it has not entered the net, when communicating with the ground station and other aircraft.

If a duplicate Net Entry Request message is received it shall be discarded.
If the requesting aircraft does not receive a Reservation message from the ground in the next MAC cycle after transmitting the Poll Response message, it shall restart the net entry procedure.

Note 1. ( The GNI provides a connection management function across multiple ground stations such that the same subnetwork connections are maintained with aircraft served by those ground stations.  A description of the GNI function is provided in the Implementation Aspects for VDL Mode 3.

Note 2. – A Net Entry Request message is considered to be a duplicate if a ground station receives a retransmitted Net Entry Request while it is still processing a previously received Net Entry Request from the same aircraft.

Note 3. – Aircraft receiving a “Net Full” indication in the Net Entry Response message are expected to operate in a limited manner until the pilot manually directs the LME to re-initiate the Net Entry Process.

Table 5-59a.  XID Parameters
	
	
	Air initiated

Link establishment
	Link connection

rejection

	
	Source 
	Aircraft
	New ground

Station
	Any station

	
	Destination
	Proposed ground station
	Aircraft
	Any station

	XID parameters
	GI
	PI
	CTRL_CMD_LE 
	CTRL_RSP_LE


	CTRL_RSP_LCR

CTRL_CMD_LCR

	Public parameters

(8885:1993:Mode 3)
	
	
	
	
	

	Parameter set ID
	80h
	01h
	N/A
	O
	N/A

	N1-downlink
	80h
	05h
	N/A
	O
	N/A

	N1-uplink
	80h
	06h
	N/A
	O
	N/A

	Counter N2
	80h
	0Ah
	N/A
	O
	N/A

	Timer T1
	80h
	09h
	N/A
	O
	N/A

	T-ack
	80h
	08h
	N/A
	0
	N/A

	Private parameters (V)
	
	
	
	
	

	Parameter set ID
	F0h
	00h
	O
	O
	M

	SQP
	F0h
	02h
	O
	O
	N/A

	LCR cause
	F0h
	06h
	N/A
	N/A
	M

	Modulation support
	F0h
	81h
	O
	N/A
	N/A

	Private parameters (W)
	
	
	
	
	

	Parameter set ID
	F0h
	00h
	M
	M
	O

	Algorithm version  number
	F0h
	01h
	O
	O
	O

	Network initialization
	F0h
	02h
	M
	M
	N/A

	Connection check
	F0h
	03h
	N/A
	N/A
	N/A

	Version
	F0h
	04h
	O
	O
	O

	Authentication
	F0h
	05h
	O
	O
	O

	Subnetwork User Data
	F0h
	06h
	O
	O
	O

	NM1
	F0h
	42h
	N/A
	O
	N/A

	RR
	F0h
	43h
	N/A
	O
	N/A

	WR
	F0h
	44h
	N/A
	O
	N/A

	RE
	F0h
	46h
	N/A
	O
	N/A

	RL
	F0h
	47h
	N/A
	O
	N/A

	Timer T3
	F0h
	48h
	N/A
	O
	N/A

	NL1
	F0h
	49h
	N/A
	O
	N/A

	Timer TL3
	F0h
	4Ah
	N/A
	O
	N/A

	Timer TL4
	F0h
	4Bh
	N/A
	O
	N/A

	WE
	F0h
	4Ch
	N/A
	O
	N/A

	Operative_GNIp
	F0h
	4Fh
	O
	O
	N/A

	Aircraft_TMbB
	F0h
	50h
	O
	O
	N/A

	MbB_Operations_Permitted
	F0h
	51h
	O
	O
	N/A

	Expedited recovery
	F0h
	80h
	O
	N/A
	N/A

	t
	F0h
	81h
	O
	N/A
	N/A

	f
	F0h
	82h
	O
	N/A
	N/A

	Former_GNIp
	F0h
	83h
	O
	O
	N/A

	Counter NL2
	F0h
	C1h
	N/A
	O
	N/A


Table 5-59b. XID Parameters
	
	
	Addressed link parameter modification
	Broadcast link parameter modification

	
	Source 
	Current ground

station
	Aircraft
	Current ground station

	
	Destination
	Aircraft
	Current ground

Station
	Aircraft

	XID parameters
	GI
	PI
	CTRL_CMD_LPM 
	CTRL_RSP_LPM


	CTRL_CMD_LPM

(GSIF) 

	Public parameters (8885:1993:Mode3)
	
	
	
	
	

	Parameter set ID
	80h
	01h
	O
	N/A
	O

	N1-downlink
	80h
	05h
	O
	N/A
	O

	N1-uplink
	80h
	06h
	O
	N/A
	O

	Counter N2
	80h
	0Ah
	O
	N/A
	O

	Timer T1
	80h
	09h
	O
	N/A
	O

	T-ack
	80h
	08h
	N/A
	0
	N/A

	Private parameters (V)
	
	
	
	
	

	Parameter set ID
	F0h
	00h
	O
	O
	O

	SQP
	F0h
	02h
	O
	O
	O

	LCR cause
	F0h
	06h
	N/A
	N/A
	N/A

	Modulation support
	F0h
	81h
	N/A
	N/A
	N/A

	Private parameters (W)
	
	
	
	
	

	Parameter set ID
	F0h
	00h
	O
	O
	O

	Algorithm version number
	F0h
	01h
	O
	N/A
	O

	Network initialization
	F0h
	02h
	O
	O
	O

	Connection check
	F0h
	03h
	O
	O
	O

	Version
	F0h
	04h
	N/A
	N/A
	O

	Authentication
	F0h
	05h
	O
	O
	O

	Subnetwork User Data
	F0h
	06h
	O
	O
	O

	NM1
	F0h
	42h
	O
	N/A
	O

	RR
	F0h
	43h
	O
	N/A
	O

	WR
	F0h
	44h
	O
	N/A
	O

	RE
	F0h
	46h
	O
	N/A
	O

	RL
	F0h
	47h
	O
	N/A
	O

	Timer T3
	F0h
	48h
	O
	N/A
	O

	NL1
	F0h
	49h
	O
	N/A
	O

	Timer TL3
	F0h
	4Ah
	O
	N/A
	O

	Timer TL4
	F0h
	4Bh
	O
	N/A
	O

	WE
	F0h
	4Ch
	O
	N/A
	O

	Operative_GNIp
	F0h
	4Fh
	O
	O
	O

	Aircraft_TMbB
	F0h
	50h
	O
	O
	O

	MbB_Operations_Permitted
	F0h
	51h
	O
	O
	O

	Expedited recovery
	F0h
	80h
	N/A
	N/A
	N/A

	t
	F0h
	81h
	O
	N/A
	O

	f
	F0h
	82h
	O
	N/A
	O

	Former_GNIp
	F0h
	83h
	O
	O
	O

	Counter NL2
	F0h
	C1h
	O
	N/A
	O


5.7.3.3.4.1.7 Subnetwork User Data parameter.   The subnetwork user data parameter allows for any subnetwork or network level messages to be combined with the CTRL frame exchange, such as ISH packets.  The subnetwork user data parameter format shall be as defined in Table 5-67f.  If included as a subparameter in the Network Initialization parameter, the content of the value field shall be forwarded to the subnetwork interface for which this is a subparameter.  Otherwise, the content of the value field shall be forwarded to the raw subnetwork interface.
Table 5-67f:  Subnetwork User Data Parameter

	Parameter ID
	0
	0
	0
	0
	
	0
	1
	1
	0
	User Data

	Parameter length
	n8
	n7
	n6
	n5
	
	n4
	n3
	n2
	n1
	

	Parameter value
	v8
	v7
	v6
	v5
	
	v4
	v3
	v2
	v1
	Value


6.7.2.2    CLNP compression.  The compression technique to be used for CLNP packets shall be defined in ICAO Doc 9705 (3rd Edition), Sub-Volume V, Section 5.7.9.  The Type-Specific Information subfield of the Payload octet shall be encoded per Table 5-1 of the referenced document.  For non-compressed CLNP, the Type-Specific Information subfield shall be binary 0000.

{Editors Note, I assume Table 5-1 will be renumbered when the text from ATNP WG-B, WP121 is integrated into Doc 9705.  This reference will need to be updated accordingly}
Insert the following new section:
6.7.4    Router Interface Recommendation
The subnetwork should forward pertinent XIDs to the router, so as to prevent the need for the router to communicate additional information as separate messages and incur additional overhead. 

7.2.3.2.5
 CLNP Compression.

Compression of CLNP packets within the frame-based SNDCF shall be supported. Compression of CLNP packets shall be performed whenever ATN connectivity is specified and shall be performed according to the procedures defined in ICAO Doc 9705 (3rd Edition), Sub-Volume V, Section 5.7.9. Compression shall be performed on both broadcast and unicast packets. The use of compression shall be signaled during net entry, using the procedures described in Section 5.7.3.3.4.1.3. The compression status of each CLNP packet shall be indicated according to the procedures defined in Section 6.7.1. 

Move Appendix F in its entirety to the Manual on the Implementation of the VDL Mode 3, as a new Section 4.18, as it is now superceded by Section 5.7.9 of the ATN Technical Provisions.

2.3.
Voice Override

Amendment Proposal

	Title:
	Voice Override

	AP working paper number and date
	M2/WP9bis 26 Apr 2001 

	Document(s) Affected:
	Manual on VDL Mode 3 Technical Specifications

	Document Version:
	AMCP/7 Report AI1 Appendix B 

	Sections of Documents Affected:
	5.5.4.2

	Coordinator:
	Robert Morgenstern

	    Coordinator's Address:
	1820 Dolley Madison Blvd, M/S W387

McLean, VA  22102

USA

	   Coordinator's Phone:
	+1 703 883 7846

	   Coordinator's Fax:
	+1 703 883 1367

	   Coordinator's E-mail Address:
	rmorgens@mitre.org

	Category:
	EDITORIAL

	Problem description:
	Change needed for consistency of reference to Voice Signaling field value.

	Background:
	[Validation Details]

Validated by inspection.

	Backwards compatibility:
	Yes.  Making document internally consistent.

	Amendment Proposal:
	See attached for specific changes to TM.

	WG-M Status:
	PROPOSED 26/4/01

ACCEPTED 26/4/01


Modify Section 5.5.4.2 of the Manual on VDL Mode 3 Technical Specifications as follows:

5.5.4.2 Voice operation support. The aircraft VDL shall grant media access on a MAC cycle-by-MAC cycle basis based on the timing state and the voice signaling information received in the M uplink burst of the previous MAC cycle. The rules for media access shall be as described in Table 5-55. The conditions of both the timing state and the signaling shall be met in order to be granted access in a given MAC cycle.

The Voice Unit (Section 8) shall be notified of the timing state during each MAC cycle.

The maximum duration of an aircraft PTT event shall be limited to no more than 35 seconds (approximately 145 MAC cycles). Aircraft VDL shall automatically terminate the PTT event upon reaching this limit.

Any aircraft VDL transmitting a voice signal shall cease transmitting if it receives a valid uplink M channel signal with the Voice Signal code set to any value other than 012 (occupied). (See Section B.2.1.3.) This rule shall apply for the duration of the PTT event, starting 2 cycles after the first voice burst transmission.

2.4.
Guidance on Ground Implementation with Optional Stream-Mode Compression in Router

Amendment Proposal

	Title:
	DLS State Forwarding

	AP working paper number and date
	M2/WP9bis 26 Apr 2001 

	Document(s) Affected:
	Manual on the Implementation of the VDL Mode 3

	Document Version:
	AMCP/7 Report AI1 Appendix C 

	Sections of Documents Affected:
	5.5.4.2

	Coordinator:
	Robert Morgenstern

	    Coordinator's Address:
	1820 Dolley Madison Blvd, M/S W387

McLean, VA  22102

USA

	   Coordinator's Phone:
	+1 703 883 7846

	   Coordinator's Fax:
	+1 703 883 1367

	   Coordinator's E-mail Address:
	rmorgens@mitre.org

	Category:
	ESSENTIAL

	Problem description:
	Change needed to indicate need to support the option forwarding of DLS state information if the router is going to support the optional DEFLATE stream-mode compression, so that the compressor does not need to be reset whenever the ground station is changed.

	Background:
	[Validation Details]

Validated by inspection.

	Backwards compatibility:
	Yes.  This is only affecting guidance material.

	Amendment Proposal:
	See attached for specific changes to IA.

	WG-M Status:
	PROPOSED 26/4/01

ACCEPTED 26/4/01


Insert a new Section 9.8 in the Manual on the Implementation of the VDL Mode 3 as follows:

9.8 DLS State Forwarding During Handoff

It is optional whether the ground station needs to forward the current state information of the Data Link Service entity to a new ground station when an aircraft hands-off between ground stations.  The Transport Layer should eventually recover any lost information that may be queued with the old ground station DLS entity.  To improve the efficiency of operation, the ground system may forward the queue states to the new ground station during the handoff operation, so that data may flow unperturbed.  

If the router is using the optional DEFLATE stream-mode compression, then it is strongly recommended that the ground system support this optional capability of forwarding the state information.  Otherwise, the compressor will need to reset upon every handoff, which will reduce the efficiency of the compressor and may degrade the system efficiency.
3. Recommendation

WG-M is encouraged to consider these Amendment Proposals and their resolutions.
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