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SUMMARY

This paper presents the proposed SARPs text changes related to enhancements ICS3-14 (Potential enhancements to the DEFLATE algorithm to allow for the dynamic negotiation for the use of pre-stored dictionaries) and ICS3-15 (Potential additional mobile SNDCF option to allow maintenance of DEFLATE history window when changing ground stations).
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Introduction

This paper presents the proposed SARPs text changes related to enhancements ICS3-14 (Potential enhancements to the DEFLATE algorithm to allow for the dynamic negotiation for the use of pre-stored dictionaries) and ICS3-15 (Potential additional mobile SNDCF option to allow maintenance of DEFLATE history window when changing ground stations).

1 Description of the mechanism for the maintenance of the Deflate history windows

1.1 Problem statement

The ATN mobile SNDCF currently includes an optional mechanism that allows the maintenance of the LREF directory content over successive Virtual Circuits established within the context of a common Subnetwork Connection group (i.e. established between the same DTE pair, with the same X.25 priority level).

This mechanism does not however allow the maintenance of the deflate history compression and decompression windows. This is because the deflate algorithm cannot work when compressed PDUs are delivered out of sequence or lost, and these are events which are very likely to occur in the case of handoffs when the communication is transferred from one terminating Virtual Circuit to a new Virtual Circuit.

It is believe pitiful that the deflate history windows be systematically re-initialized when a handoff occurs.  This reduces the efficiency of the deflate algorithm when it is used over short range coverage mobile subnetworks. This also withdraws the strongly beneficial effect of the deflate to rub out the impact of PDUs that have been unnecessarily retransmitted by the source ES, due to the raise in transit delay that may be introduced by the handoff execution.
  

1.2 Description of the mechanism

This section describes a very simple mechanism that would allow the maintenance of the deflate history compression and decompression windows over successive Virtual Circuits established within the context of a common Subnetwork Connection group. The principles of this mechanism were presented to the WG2/IDG. The IDG concluded that this proposed enhancement is useful.

The deflate mechanism uses a combination of the LZ77 algorithm and Huffman coding. The Huffman coding for each packet is independent of those for previous or subsequent packets; it is then impervious to the loss or misordering of previous packets.

Deflate requires the packets to be delivered in sequence and without loss, because of the LZ77 algorithm. LZ77 works by finding sequences of data that were previously transmitted, and by replacing every identical sequence by a simple reference to the corresponding sequence previously transmitted. Both sides of a subnetwork connection use, for each direction of transfer, a sliding window recording the last 32Ko of data exchanged. When a sequence of data to be transmitted is identical to one that can be found within the sliding window, the sequence of data is replaced by two numbers: a distance, representing how far back into the window the sequence starts, and a length, representing the number of octets for which the sequence is identical. On reception of a compressed packet, the decompressor replaces the distance-length tags by the corresponding data sequence recorded in its sliding window. This works if the decompressor's sliding window contains exactly the same data as the ones recorded in the compressor's sliding window. And for this to be possible, all data recorded by the compressor must be received and recorded in the same order by the decompressor.

The deflate mechanism works well over ISO 8208 connections, because ISO 8208 provide a reliable transfer service. However, if we try to maintain the content of the sliding windows in the case of handoff, when the communication is transferred from one Virtual Circuit A to a new Virtual Circuit B, the following may occur:

1. The last packets sent over the Virtual Circuit A by the compressor may not reach the decompressor at the other end. This may occur because the Virtual Circuit A is destined to be cleared, and the clearing of a VC may discard any packets that have not yet been delivered at the other end (ISO 8208 connection release mode is not "graceful").

2. Packets sent over the new Virtual Circuit B, may be received at the other end before older packets sent over the terminating Virtual Circuit A. That means that packets may overtake other packets in the data flow exchanged between the compressor and the decompressor. 

As a result, the compressor and decompressor windows can be desynchronized.

The following paragraphs describe a very simple mechanism that allows to re-synchronise the compressor and decompressor sliding windows in the case of handoff.

The principle of the mechanism is as follows: 

1. when a handoff event is received, the mobile SNDCF duplicates the decompressor sliding windows used on the current Virtual Circuit (i.e. the Virtual Circuit A in our example above). The original copy of the decompressor sliding windows remains used for the operation of the deflate over the current Virtual Circuit. The duplicate is going to be used as initial decompressor sliding windows for operation of the deflate over the new Virtual Circuit (i.e. the Virtual Circuit B). 

2. when the mobile SNDCF initiates the establishment of the new Virtual Circuit, it places in the user data field of the Call Request, a counter that identifies what is the last octet of data currently recorded in the copy of the decompressor sliding window.

3. On receipt of the new Call Indication packet, the called mobile SNDCFs duplicates the decompressor and compressor sliding windows currently used for the operation of the deflate over the first Virtual Circuit (i.e. the Virtual Circuit A).

4. The called SNDCF resynchronizes its compressor sliding window, with the decompressor sliding window of the calling SNDCF. This is done by stripping from the copy of the compressor sliding windows all octets that were recorded after the "last octet" of the remote decompressor window. (This last octet is known thanks to the counter found in the user data of the received call indication packet) 

5. When the called SNDCF accepts the establishment of the new Virtual Circuit, it places in the user data field of the Call Accept, a counter that identifies what is the last octet of data currently recorded in the copy of its own decompressor sliding window.

6. On receipt of the Call Confirm, the calling mobile SNDCFs duplicates the compressor sliding windows currently used for the operation of the deflate over the first Virtual Circuit (i.e. the Virtual Circuit A).

7. The calling SNDCF resynchronizes its compressor sliding window, with the decompressor sliding window of the called SNDCF. This is done by stripping from the copy of the compressor sliding windows all octets that were recorded after the "last octet" of the remote decompressor window. (This last octet is known thanks to the counter found in the user data of the received call confirm packet)

Example:

Let us assume the following situation:

· A virtual circuit is established between an Airborne BIS and an Air/Ground BIS over a VDL Mode 2 subnetwork. Deflate compression is used.

· The Airborne mobile SNDCF has, for this virtual circuit, 15000 octets of data currently recorded in its decompressor window and 20000 octets in its compressor window.

· The Air/ground mobile SNDCF has for this virtual circuit, 19000 octets of data currently recorded in its decompressor window and 15500 octets in its compressor window.

· The Ariborne BIS receives an handoff event

Then, the mechanism will go through the following steps:

1. The airborne SNDCF makes a copy of the 15000 octet of data recorded in the decompressor window.

2. The airborne SNDCF issues a call request including a counter set to 15000

3. On receipt of the call indication, the air/ground mobile SNDCF makes a copy of the 19000 octets, and 15500 octets respectively stored in its decompressor and compressor windows.

4. the air/ground mobile SNDCF strips the 500 last octets recorded in the copy of its compressor window, 

5. the air/ground SNDCF issues a call accept including a counter set to 19000

6. on receipt of the call confirm, the airborne mobile SNDCF makes a copy of the 20000 octets stored in its compressor windows.

7. the airborne mobile SNDCF strips the 1000 last octets recorded in the copy of its compressor window

8. Then, the airborne and mobile SNDCF have synchronised their history windows and can communicate over the new Virtual Circuit with the immediate capability to compress data on the basis of the experience learned from the communication over the previous Virtual Circuit.

2 Negociation and use of pre-stored compression Dictionaries

The negociation of pre-stored compression dictionaries has been identified at WG2-18 as a useful enhancement to the ISO 8208 mobile SNDCF.

This enhancement will allow the deflate compressor and decompressor history windows to be initialized at mobile subnetwork connection establishment time, with the content of a standardized dictionary, pre-stored in the airborne and air/ground BISs.

With this enhancement, compression will be immediately effective on subnetwork connections, rather than progressive as more and more packets are exchanged on the subnetwork connections.

The principle of the mechanism is the following:

1. When the mobile SNDCF initiates the establishment of a new virtual circuit, it places in the call user data of the call request packet a new parameter comprising the list of the identifiers of the dictionaries that have been pre-stored in the system.

2. On receipt of an incoming call, the called SNDCF compares the list of proposed dictionaries to the dictionaries locally supported.

3. If one common dictionary is found, the called SNDCF inserts the identifier of this common dictionary in the call user data of the call accept packet and initializes its deflate history windows with the content of the dictionary.

4. On the receipt of the call confirm packet, the calling SNDCF initializes its deflate history windows with the content of the dictionary which identifier is found in the user data of the call confirm packet.

3 Related changes to the SARPS

The proposed changes are presented in the attached document, under the form of revision marks to the draftt Edition 3 maintained by the SME and updated with the proposed amendment for the resolution of PDR  99090002.

The attached document includes both the proposed amendment related to enhancement ICS-14 and the proposed amendment related to enhancement  ICS2-15.

Note that changes in the APRLs section of chapter 5-7 remain to be done.

4 Recommendation

The WG2 is invited to review the proposed amendments.










� Maintenance of the LREF directory is possible because the LREF compression mechanism is very less sensible to the loss or misordering of a PDU. Indeed, the LREF mechanism is only disturbed when a so-called 'LREF compressed Initial PDU' is  lost or misordered. Furthermore, the LREF mechanism is able to recover from such errors thanks to the use of SNDCF Error Report PDUs.


� the deflate mechanism allows to compress an exact copy of a previously transmitted packet, into a very small number of octets (typically less than ten octets). Therefore, with the deflate, an 'unjustified' retransmission may result only in a few numbers of octets sent over the air/ground link, provided that the original copy of the packet is conserved in the deflate history window. (see WG2WP512).
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