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Comments from Tom McGuffin 28 Nov 2021
I did not examine the MSCs 
3.1. VDL Mode 2

3.2. VDL Mode 3

3.3. The “Orange” Protocol
The “Orange” Protocol is a protocol designed to make VDL Mode 2 IPS-Capable. This protocol provides the features needed to adapt the IPS traffic over VDL Mode 2.

Note: The protocol is named “Orange” as the first figure that presented the need for a new protocol depicted it as an orange box. This figure, which is provided hereafter, provides a clear way on the role of the “Orange” Protocol for IPS.
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Figure ‑1 – Orange Concept

The “Orange” Protocol is a protocol operating between the ATN/IPS stack and the VDL layers. Since the figure has been provided, the “Orange” Protocol has been defined to operate over INFO or UI Frames.

The “Orange” Protocol provides AVLC new features needed for ATN/IPS such as:    
· Segmentation of ATN/IPS frames

· Reordering of Segments when UI frames are used
· Link layer acknowledgement when UI frames are used
· Provisions for Cyber Security

As the “Orange” Protocol works over UI or INFO frames, some of these features are not needed in both versions.

	Feature
	Orange over UI
	Orange over INFO

	Segmentation of ATN/IPS frames


	X
	X

	Reordering of Segments


	X
	

	Link layer acknowledgement for Multi-segment messages
	X
	

	Provisions for Cyber Security


	X
	X


The “Orange” Protocol provides only needed features to support ATN/IPS with the objective to minimize:

· The overhead on the VDL Mode 2 bandwidth,

· The protocol complexity.
3.3.1. Protocol features
The following sections describe the “Orange” Protocol features.
3.3.1.1. Segmentation of frames and Link Layer Acknowledgement
In the context of ATN/IPS, the IPv6 frame size can be up to 1280 Bytes.  The current recommendation for maximum AVLC frame size (INFO or UI) is 251 bytes, therefore, there is a need for segmentation of ATN/IPS IPv6 frames.

The “Orange” Protocol over UI frames only supports segment numbers and provides acknowledgement mechanisms designed to minimize the VDL Mode 2 overhead for segmentation.
3.3.1.2. Segmentation reordering
Segmentation reordering is needed for “Orange” over UI frames only. Indeed, using UI frames, the benefit is to take advantage of antenna diversity and therefore each UI frame can be sent via different VGS (i.e. different paths).
Using segment numbers, Orange can ensure proper reordering before reassembly.

3.3.1.3. Cyber Security support
The ATN/IPS Security Risk Assessment concluded that the subnetwork links must provide secured communication.

The “Orange” Protocol adds the needed provision to for security.

Editor’s note: To be developed in a second step, only MIC appears in the format as Orange was prototyped with it.

Orange is designed to support cyber security and for sake of clarity, this will be added in the next revision.


3.3.2. Orange over UI
The following sections describe the “Orange” Protocol designed to operate over UI frames (unacknowledged). It is designated as Orange over UI mode.
There are 2 types of DATA messages:

· Single Segment message: Used when an upper layer data does not need to be segmented (fitting in one AVLC frame of 251 Bytes),
· Multi Segment message: Used when an upper layer data needs to be segmented. There will be Intermediate Segments and a Final Segment.
In addition, the Orange ACK message is used to acknowledge a Multi Segment message in case there is no DATA message to be sent that can include the acknowledgement.

Single Segment messages are not acknowledged.

Note: with ATN/IPS, single segment messages are not acknowledged because the acknowledgement and retransmissions mechanisms exist at upper layers (e.g.: ATNPKT, IP DS). Therefore, this is a means to reduce the footprint of non-data messages on the VDL link.

Orange over UI is used when the UI-Based VDL link is available. In a UI-Based VDL operation, the avionics Orange over UI can send and receive data as soon as one GSIF (supporting UI operation) is received. The ground Orange over UI implementation considers the link available for an uplink transmission when it receives the first Orange DATA downlink message.

While the connectivity (supporting UI operations) is considered active (VGS supporting UI operation in the PECT), Orange over UI can transmit and receive Segments.

Thanks to the message numbers, Orange over UI offers the possibility to transmit in parallel several messages, whether they are single or multi-segment messages. Each message transmission is seen as an independent flow.

The following figure illustrate parallel transmissions over Orange.
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Figure ‑2 – Orange parallel transmissions

The timers and acknowledgments are specific to each message transmission thanks to the message number.

Message Number 0 (TX and RX) is reserved for Single Segment transmissions. Reserving 0 for Single segments simplifies the Message number management as it is expected that the Single Segments represent most Orange over UI transmissions.
3.3.2.1. DATA Message format
The Orange over UI protocol message data format defines the format when data is being carried.  The format consists of a two-byte header and the message data.  The layout of the Orange protocol with message data is shown in the following figure.
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Figure ‑3 – Orange over UI Protocol Format

The Orange protocol is shown in the context of the AVLC frame and with the message integrity check (MIC) following the data.  The content of the Orange protocol header is defined below:

Byte 0:

Only Ack (Bit 8) – a value of 0 indicates that this frame contains message data.  If the value is 1 then this means this is only an acknowledgement and no message data is carried (see definition of Ack only format in section 3.3.2.2).  

Receive Message Number (RX_MSGN) (Bits 4 – 7) – This field contains the number of a multi-segments message received from the sender (values 1 through 15) in case of an acknowledgement or 0 in all other cases.
Receive Sequence Number (Nr) (Bits 1 – 3) –The value of this field indicates the highest consecutive received segments number  (meaning all segments of the RX_MSGN Message, up to this value, have been properly received).

Byte 1:

More flag (Bit 8) – this flag is set to one (1) when the message is segmented and there are  more segments to come for a given message number.

Send Message Number (TX_MSGN) (Bits 4 – 7) – This field contains the number of the message being transmitted, with values 0 through 15 with message number 0 being reserved for single segment messages.  The Send message number is unique for each new multi-segment message. The Send Message Number for the next multi-segment message transmitted should be different from the previous multi-segment message sent.
Send Sequence Number (Ns) (Bits 1 – 3) – This field contains the segment sequence number (0 through 7) of the segment that is being sent for a given message (TX_MSGN). First segment should contain N(s) value 0. The second segment should contain N(s) value 1.
Examples

All single segment messages being transmitted without embedded Ack would contain the following values:
	
	Field
	Value
	Notes

	Byte 0
	Only Ack
	0
	This indicates that this frame contains data or data with an embedded Ack

	
	Receive Message Number
	0
	This indicates that the last received msg was a single segment msg or no msgs were received yet. e.g. no embedded Ack.

	
	Receive Sequence Number
	0
	should be 0 when receive msg number is 0.  If not 0 then an error has occurred TBD.

	Byte 1
	More flag
	0
	Indicates no more data for this message

	
	Send Message Number
	0
	Should be 0 since this is a single segment message being sent

	
	Send Sequence Number
	0
	Should be 0 since this is a single segment message being sent


A single segment message being transmitted containing an embedded Ack for the 8th segment of message 15, with Sequence number 7, would contain the following values:
	
	Field
	Value
	Notes

	Byte 0
	Only Ack
	0
	This indicates that this frame contains data or data with an embedded Ack

	
	Receive Message Number
	15
	This indicates that the last received msg was a multi-segment msg with message number 15

	
	Receive Sequence Number (RSN)
	7
	Indicates that the last segment of message 15 received contained Segment Number 7.

	Byte 1
	More flag
	0
	Indicates no more data for this message

	
	Send Message Number
	0
	Should be 0 since this is a single segment message being sent

	
	Send Sequence Number
	0
	Should be 0 since this is a single segment message being sent


The second segment of a three or more segment message that is being transmitted while receiving the third segment of a multi-segment message  number 1 would contain the following values:

	
	Field
	Value
	Notes

	Byte 0
	Only Ack
	0
	This indicates that this frame contains data or data with an embedded Ack

	
	Receive Message Number
	1
	This indicates that the last segment received was part of message number 1

	
	Receive Sequence Number
	2
	This indicates that the last segment received for message number 1 contained Sequence number 2 (third segment)

	Byte 1
	More flag
	1
	Indicates that there is more data for this message

	
	Send Message Number
	3
	This is message number 3

	
	Send Sequence Number
	1
	This indicates this is the second segment of message 3 and with the more flag set at 1, this indicates there is more data to follow


If the next transmitted segment ( 3 of 3) is sent whereas there is no multi-segment to acknowledge, then it would contain the following values:
	
	Field
	Value
	Notes

	Byte 0
	Only Ack
	0
	This indicates that this frame contains data or data with an embedded Ack

	
	Receive Message Number
	0
	Value 0 indicates no embedded acknowledgement

	
	Receive Sequence Number
	0
	Value 0 indicates no embedded acknowledgement

	Byte 1
	More flag
	0
	Indicates that this is the last segment of this message

	
	Send Message Number
	3
	This is message number 3

	
	Send Sequence Number
	2
	This indicates this is the third segment of message 3 and with the more flag set at 0, this indicates that this is the last segment of this message.


If the next transmitted segment ( 3 of 3) is sent just after receiving the last segment (e.g. segment number  4) of message 1, then it would contain the following values assuming the last segment of receive message 1 contained the value 4:

	
	Field
	Value
	Notes

	Byte 0
	Only Ack
	0
	This indicates that this frame contains data or data with an embedded Ack

	
	Receive Message Number
	1
	This indicates that the last segment received was part of  message number 1

	
	Receive Sequence Number
	4
	Last msg segment was received. Message is complete 

	Byte 1
	More flag
	0
	Indicates that this is the last segment of this message

	
	Send Message Number
	3
	This is message number 3

	
	Send Sequence Number
	2
	This indicates this is the third segment of the message and with the more flag set at 0, this indicates that this is the last segment of this message.


3.3.2.2. ACK Message format
The Orange protocol Ack only format defines the format when only an acknowledgement is being carried.  The format consists of a single byte header.  The layout of the Orange protocol Ack only message is shown in the following figure.
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Figure ‑4 – Orange over UI Protocol Ack Format

The Orange protocol header for Ack only contains just one byte (Byte 0) and the definition of the content is the same as it is for message data Byte 0 with the only difference being is that value of Bit 8 (Only Ack field) will be 1.
Receive Message Number (RX_MSGN) (Bits 4 – 7) – This field contains the number of the message from the sender that is being acknowledged (values 1 through 15). 0 is an invalid value in the Receive Message Number of the Orange ACK message and if received then shall 
be ignored. 
Receive Sequence Number (Nr) (Bits 1 – 3) – This field contains the last received sequence number for a given message (RX_MSGN).

Examples

An acknowledgement in response to receiving the second segment of a two-segment message that contained Receive Message Number 1 would contain the following values:
	 
	Field
	Value
	Notes

	Byte 0
	Only Ack
	1
	This indicates that the frame only contains an Ack

	
	Receive Message Number
	1
	The number of the message that is being acknowledged (message number 1 is the first multi-segment message)

	
	Receive Sequence Number
	1
	This is the sequence number of the last segment received (indicating that segments 0 and 1 have been received)


An acknowledgement to receiving the third segment of a three-segment message that contained Receive Message Number 3 would contain the following values: 
	
	Field
	Value
	Notes

	Byte 0
	Only Ack
	1
	This indicates that the frame only contains an Ack

	
	Receive Message Number
	3
	The number of the message that is being acknowledged (message number 3, the third multi-segment message received)

	
	Receive Sequence Number
	2
	This is the sequence number of the last segment received (indicating that segments 0 – 2 have been received)


3.3.2.3. Single Segment transmission

The single segment transmission is simple as it is not acknowledged. The following sequence diagram illustrate a downlink transmission.
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Figure ‑5 – Single Segment Message Scenario

The following sequence diagram illustrates the transmission of consecutive single segment messages.
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Figure ‑6 – Multiple Single Segment Messages Scenario

The following sequence diagram illustrates that if a single segment message is lost, the retransmission is done by the upper layers.
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Figure ‑7 –Single Segment Message Lost

REQ-ORA-FR-001
In a single segment message transmission, the More bit (M) shall be equal to 0 and the Segment Number (Ns) shall also be equal to 0.
REQ-ORA-FR-002
The message number (TX and RX) for a Single Segment shall be equal to 0.

REQ-ORA-FR-003
When a Single Segment has been transmitted, Orange over UI shall remove it from the transmission queue.

Note: As Single Segments are not acknowledged, they are sent and considered as transmitted. If a Single Segment is lost, the message will be sent again by the upper layers.
3.3.2.4. Multi Segments transmission

The multi segments message transmission relies on the message and segment numbers.
Orange over UI allows the capability to send multi-segments as parallel transmissions. Thanks to the message number, up to 16 different messages (1 single segment and 15 multi-segments) can be transmitted in parallel.
REQ-ORA-FR-004
Orange over UI shall split the upper layer data if the size is larger than the expected UI frame size (251 Bytes).

REQ-ORA-FR-005
Orange over UI shall send sequentially the segments of a message up to |MAX-SEG] (refer to 3.3.4) segments without waiting for an ACK.  After sending [MAX-SEG} segments of a message then Orange over UI shall wait for wait an Ack, either explicit or embedded, before sending the remaining segments. 
Note: A default value will be proposed after trials.

Note: in the ATN/IPS environment, only 6 segments are needed to comply with the MTU size of 1280.
REQ-ORA-FR-006
The first segment of a multi segment message shall have the transmitted segment number (Ns) equal to 0 and the More bit (M) set to 1.

REQ-ORA-FR-007
The final multi segment shall have the transmitted segment number (Ns) different than 0 and the More bit (M) set to 0.

REQ-ORA-FR-008
The transmitted segment number (Ns) shall increment for each segment.
Note: as the ATN/IPS frame size is 1280 Bytes, the maximum segments number for a transmission should be 6.

The following diagram illustrates a multi segments transmission.
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Figure ‑8 – Multi Segment message Scenario

Orange over UI supports a retransmission mechanism in case multi segments are sent without receiving an ACK in proper time.
REQ-ORA-FR-009
One Retransmission timer (RETRANS_T defined in 3.3.4) shall be started when the first segment of a multi-segments message is sent.
Note: One Retransmission timer per multi-segments message transmission.

REQ-ORA-FR-010
On Retransmission timer expiry and if number of retransmission attempts has not been exceeded, all the pending segments (already transmitted) of the message, if any, shall be retransmitted, and the Retransmission timer shall be restarted and the number of transmissions attempts for the message shall be incremented.
Note: Implementers may utilize other parameters to determine best timer values.

REQ-ORA-FR-011
On Retransmission timer expiry, if maximum number of transmissions attempts (RETRANS_N defined in 3.3.4) has been reached for the message, the remaining segments for the same message shall be discarded (entire message is discarded).
REQ-ORA-FR-012
If an ACK is received, acknowledging all segments of the message, the Retransmission timer shall be stopped.

REQ-ORA-FR-013
If an ACK is received, acknowledging some of the segments of the message but not all, the Retransmission timer shall be restarted and the unacknowledged segments of that msg shall be sent.
3.3.2.5. Acknowledgement

The Orange over UI acknowledgement applies the principle of acknowledging several segments to reduce the number of acknowledgements which means that a set of consecutive segments will be acknowledged with one unique ACK. 
Note: Acknowledgements are used only for multi segments and not for single segments.

A delay before acknowledgement timer has to be used in generating Orange over UI acknowledgements.  Orange over UI protocol generates no acknowledgement for single segment messages.  For multi-segment messages, the acknowledgement is delayed until either:

· the acknowledgement timer expires, OR
· all the segments of a multi-segment have been received.

The use of the ack timer is shown in the following scenario where a 5-segments multi segment DATA is sent and due to transmission problems the ack timer expires after 4 segments are received causing an acknowledgement to be generated.  The receipt of the acknowledgment ends the retransmission timer and triggers a retransmission of the segment not acknowledged.  Immediately after the 5th segment is received another ack is generated and received by the transmitting side completing the message transmission.
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Figure ‑9 – Acknowledgement timer expired case
REQ-ORA-FR-014
The receiving Orange over UI shall start the acknowledgement timer (ACK-T defined in 3.3.4) for a multi-segment message when a segment, except the last segment, of this message is received, and the acknowledgement timer is not already running.

Note: There is one acknowledgement timer per message.
REQ-ORA-FR-015
The receiving Orange over UI shall acknowledge segments up to the first missing segment after the acknowledgement timer expires.
REQ-ORA-FR-016
The receiving Orange over UI shall acknowledge received segments when all the segments of a multi-segment transmission are received.
REQ-ORA-FR-017
The receiving Orange over UI shall use the ACK message for acknowledgement in case no Orange over UI segment has to be sent.
REQ-ORA-FR-018
The receiving Orange over UI shall use the DATA message for acknowledgement in case one Orange over UI segment has to be sent (embedded ack).

REQ-ORA-FR-019
The receiving Orange over UI shall set the Rx value to the message being acknowledged and Nr value to the highest consecutive received segment value (meaning that all segments of the RX_MSGN Message, up to this value, have been properly received).
REQ-ORA-FR-020
On receiving an ACK and the number of retransmissions has not reached [RETRANS_N] defined in 3.3.4, then all the pending segments (already transmitted but not acknowledged by the ACK) of the message, if any, shall be retransmitted, the Retransmission timer shall be restarted and the number of transmissions attempts for the message shall be incremented.
REQ-ORA-FR-021
If the number of transmissions reaches [RETRANS_N] defined in 3.3.4, the sending Orange over UI shall stop the transmissions of the pending segments and discard them.
REQ-ORA-FR-022
The sending Orange over UI shall consider the segments as acknowledged when their Ns is lower than or equal to the current Nr for a given TX.
Note: Orange message numbers (Tx, Rx) are not used for message acknowledgement, only to identify segments of a same message.
The following figure illustrates an ACK when a transmission is fully received (M=0) or the ACK timer expires.


[image: image10.emf]VDR SNDCF VGS1 VGS2 SNDCF

Orange Orange

Ack Timer 

expired

Transmission 

done

 

OA: Only Ack

 

M: More

 

RX: Received Msg #

 

Nr: Receive Seq #

 

TX: Sent Msg #

 

Ns: Sent Seq #

ACK Timer

ACK Timer

Retrans Timer

Retrans Timer

Ack Timer 

stopped

No more 

pending 

segments, 

retrans timer 

stopped

But final 

segments still to 

be sent




Figure ‑10 – Acknowledgement nominal case
The following figure illustrates an ACK if one segment is missing.
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Figure ‑11 – Acknowledgement in case of missing segment
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Figure ‑12 – Retransmission Scenario with Missing Ack

The recommended value of the ack timer is [ACK_T].

3.3.2.6. Sorting data
REQ-ORA-FR-023
Orange over UI shall reorder segments (received out of sequence).
The following scenario shows data received out of order (this can happen in a connectionless environment).  The second sent segment was received after the third sent segment.  Orange waits to receive the second segment up to the limit of the timer for acknowledging.  If in this scenario the timer was reached, then an acknowledgement for the first segment would have been sent.
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Figure ‑13 – Unsorted Data Scenario

3.3.3. Orange over INFO
The following sections describe the “Orange” Protocol designed to operate over INFO frames. It is designated as Orange over INFO mode.

Orange over INFO provides segmentation of IPS MTUs so that the segments will fit within the current recommended VDL2 INFO frame size, which is the missing feature needed to support IPS with VDL2 (with security provisions).
Therefore, Orange over INFO mode does not require Orange acknowledgements or additional QoS (provided by AVLC).
The principle of Orange over INFO is to send segments sequentially and, thanks to the More bit know when the segments need to be reassembled. When a segment is final then all the segments received since the previous final segment should be reassembled.

The transmission and ordering of the segments is guaranteed by the AVLC layer.
REQ-ORI-FR-001
In case the AVLC link is disconnected, then the Orange over INFO sender shall discard pending segments and send the complete multi-segment message again when a new AVLC link is established.
When a handoff occurs then Orange will continue transmitting message segments to the new ground station.

3.3.3.1. DATA Message format
The Orange over INFO protocol message data format defines the format when data is being carried.  The format consists of a  one-byte header and the message data.  The layout of the Orange protocol with message data is shown in the following figure.
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Figure ‑14 – Orange over INFO Protocol Format

Orange over INFO only needs to determine if the segment is an intermediate or final/single segment using the More bit:
· M=0: final/single segment,

· M=1: intermediate segment

The IPI and EIPI values are used to determine that the data is an Orange over INFO data:

· IPI=xFF

· EIPI=xF0 or xF1
Therefore, an Orange over INFO segment can only start with the 2 values:

· xFFF0 final/single segment
· xFFF1 intermediate segment
Editor’s note: MIC is not appearing here, as it will be for the next version

.
REQ-ORI-FR-002
Sending Orange over INFO shall wait for an established AVLC link to send either single segment messages or multi segment messages.

REQ-ORI-FR-003
Orange over INFO shall stop sending segments when the AVLC link is down.

3.3.3.2. Single Segment Message transmission

REQ-ORI-FR-004
Orange over INFO shall send single segment messages when the upper layer data (MTU) is less than the expected AVLC frame size (251 Bytes).

REQ-ORI-FR-005
Orange over INFO shall set M=0 for a single segment transmission (with IPI/EIPI: xFFF0).

3.3.3.3. Multi Segment transmission

Orange over INFO, unlike Orange over UI,  does not offer the possibility to transmit in parallel several messages, whether they are single or multi-segments.  Orange over INFO multi-segment messages are transmitted serially. With Orange over INFO, unlike Orange over UI, the current multi-segment message must be completed or terminated before the next single segment message or multi-segment message is transmitted.
REQ-ORI-FR-006
Sending Orange over INFO shall split the upper layer data if the size is larger than the expected AVLC frame size (251 Bytes).

REQ-ORI-FR-007
Sending Orange over INFO shall send segments sequentially.

REQ-ORI-FR-008
Sending Orange over INFO shall set M=1 for all the intermediate segments (IPI/EIPI: xFFF1).


REQ-ORI-FR-009
Sending Orange over INFO shall set the M=0 for the final segment (IPI/EIPI: xFFF0).

REQ-ORI-FR-010
Sending Orange over INFO shall complete or terminate a multi-segment message before sending a single segment message.
REQ-ORI-FR-011
Sending Orange over INFO shall complete or terminate a multi-segment message before it starts sending another multi-segment message.
REQ-ORI-FR-012
Receiving Orange over INFO shall memorize received segments with M bit set to 1 (intermediate segments) as part of a multi-segments message.

REQ-ORI-FR-013
When Receiving Orange over INFO receives a segment with M=0 (final segment), it shall reassemble all the received segments, intermediate  and final, and deliver the corresponding multi-segment message to the upper layer.



The following diagram illustrate a multi-segment message transmission.
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Figure ‑15 – Orange over INFO Multi segment transmission Example

The following diagram illustrates the case where some AVLC frames are retransmitted without impact on Orange over INFO.
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Figure ‑16 – Orange over INFO AVLC retransmission Example

REQ-ORI-FR-014
In case the AVLC link is disconnected during a multi segment transmission, the sending Orange over INFO shall consider that all the segments of the current multi segment transmission have to be retransmitted (as they were not transmitted at all).

Note: disconnected means that a VDL SERVICE UNAVAILABLE INDICATION )

has been sent to Orange over INFO.

REQ-ORI-FR-015
In case the AVLC link is disconnected during a multi segment transmission, the receiving Orange over INFO shall discard all the received segment (as they were not received).

The following diagram illustrates the case where some AVLC frames are retransmitted without impact on Orange over INFO


.
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Figure ‑17 – AVLC link loss during Orange over INFO multi segment transmission Example

3.3.4. Orange parameters
The following table gathers the parameters used for Orange with the ranges and default values.

	Symbol
	Parameter Name
	Lower Bound
	Upper Bound
	Orange

Default
	Increment

	RETRANS_T
	Retransmission timer
	1s
	60s
	TBD
	1s

	ACK_T
	Acknowledgement timer
	1s
	60s
	TBD
	1s

	RETRANS_N
	Retransmission count
	1
	6
	TBD
	1

	MAX_SEG
	Maximum multi-segments transmitted before waiting for a ACK 
	1
	8
	TBD
	1


�Does this mean we need an Orange version number?


�I was thinking about the Next revision of this MASPS. This is why this is an editor’s note and not a simple note. This should be removed before finalizing the initial release


�To be developed as a req


�Do we need an example where segment NS 4 is not recevied and segement NS 5 is received ?





OR what if in this example the Ack timer does not expire?


�Indeed, missing, to be added in a next revision


�In second downlink, why is retransmit timer stopped befero the final segmetn is transmitted?


�Diagram updated, but overall need to be revised as second transmission is not consistent with first transmission.


�Dos this mean we should add an Orange versio number?


�I was thinking about the Next revision of this MASPS. This is why this is an editor’s note and not a simple note. This should be removed before finalizing the initial release


�Is there a time limit for receiving segment with M=0? What if segment with M=0 is never received?


�ABO: Need for a Message Assembly Timer to be started on M=1 receipt and stopped on M=0 receipt. On expiry, received segments shall be discarded





�To be added in a next revision and may be interested in an Orange over UI stream


�I think we need a Retranmit timer and Ack Timer so that in complete mesaages can be terminiated or restarted.


�ABO: No no need for additional link layer mechanisms on top of AVLC


�What is the format of this Leave. it seems new? Is it an Orange Leave? It cannot be an 8208 leave.


�Not strickly the same but similar. The LEAVE (internal interface) remains implementer specific. Changed by VDL SERVICE UNAVAILABLE INDICATION as per A631


�What if LE is sent to a different GS?


�ABO: No impact. The GS that handles the AVLC link with the aircraft is in charge of sending/receiving the Orange traffic.


�Orange is beyond the VGS and is in a centralized system. The figure could be updated with a second VGS.To be discussed
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