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Introduction

In June 2000 the ITU-T determined Recommendation V.44 which defines procedures for data compression based upon the LZJH data compression algorithm.   V.44 achieves superior performance compared to the existing ITU data compression standard V.42bis.  Annex B of Recommendation V.44 defines the operation of the V.44 algorithm in packet networks.  In a packet network, such as GRPS, V.44 Annex B will provide superior compression ratios and superior execution times than V.42bis.
Proposal
This contribution proposes that the R2000 architecture for GPRS be updated to provide for the support of V.44 Annex B in the SNDCP layer and furthermore to indicate that V.44 Annex B is the default data compression algorithm for SNDCP.  

Justification for Change

The data compression algorithm described in Recommendation V.44 achieves substantially better compression ratios than the algorithm described in V.42bis although the V.44 algorithm is similar to, and a superset of the V.42bis algorithm.  As shown in Figure 1, V.44 achieves up to 100% or better compression ratios than V.42bis compressing HTML files.  V.44 is a very fast algorithm and requires fewer MIPs than V.42bis or any LZ77 based algorithm in a packet network environment.

The V.42bis Recommendation is targeted towards a modem environment where a continuous stream of unframed data is transferred between modem peers using a guaranteed link.  The implementation of V.42bis in packet networks is not optimal, especially for a network switch or a hub that has point-to-point links with many user terminals.  A switch or hub, supporting V.42bis, must maintain a separate encoder and decoder dictionary and context for each point-to-point link that is supported.  This requires extensive CPU, memory resources, and complexity which makes the implementation of data compression within 3G networks very difficult.

The primary focus of the V.44 Recommendation is also a modem environment; however, there are specific provisions for V.44 operation in packet networks.  Annex B of V.44 describes two methods of operation in packet networks:

1. Packet method (clause B.1) in which each transport layer packet (IP, frame relay, GPRS N-PDU, etc) is compressed individually such that each stands on its own and can be correctly decompressed even if compressed transport layer packets are lost or received out of order.  This method does not require a guaranteed link and allows a network switch or hub to have a single instance of V.44 encoder and decoder dictionaries and context for all supported point-to-point links.  The V.44 encoder or decoder dictionary is re-initialised between each packet.  Unlike V.42bis and LZ77 derivatives, re-initialisation of V.44 dictionaries is trivial and requires very few MIPs.  

2. Multi-packet method (clause B.2) in which several packets or portions of packets are compressed as a continuation.  This method is very similar to V.44 operation in the modem environment and requires a guaranteed link to insure delivery of all packets.  This method requires a network switch or hub to have a separate instance of encoder and decoder dictionary and context for each point-to-point link supported.

Due to the complexity and memory requirements of multi-packet method, network developers may choose to use packet method with guaranteed links because of its relative simplicity.

Proposed V.44 Operation in SNDCP

The data compression algorithm described in V.44 was initially designed for a packet network and is ideal for that environment.  It has been operating in 200,000+ Hughes Network Systems VSAT satellite terminals world wide for the past several years.  In a packet network environment, compressing packets individually (as described in packet method above), it achieves superior compression ratios and execution speeds compared to any algorithm in commercial use today.  As shown in Figure 2, V.44 achieves superior compression ratios compared to V.42bis or LZS compressing packets individually. 

Thus, GRPS using Recommendation V.44 Annex B, packet method can achieve better compression ratios on Internet traffic than is currently being achieved by V.42bis, with considerably less complexity.  It is proposed that V.44 packet method becomes the default data compression for 3G networks including GPRS.

Changes to 24.065

This proposal includes the following changes to 24.065 which describes the Subnetwork Dependent Convergence Protocol (SNDCP):

· Add the following reference to section 2: ITU-T Recommendation V.44:”Data Compression Procedures”.

· Modify the 8th bullet under clause 5.2 to indicate that data compression is performed independently for each N-PDU.

· Add V.44 Annex B to the list of data compression algorithms supported by SNDCP in Table 6 of clause 6.6.1.

· Add clause 6.6.3 that describes the management and operation of V.44 Data Compression.
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Figure � SEQ Figure \* ARABIC �1�: Compression Ratio for modem environment (V.42bis and V.44)
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Figure � SEQ Figure \* ARABIC �2�: Compression Ratio for packet networks (V.42bis, LZS, and V.44)
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