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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, such as UMTS. 

Proposal

This contribuition proposes that the UMTS R2000 architecture be updated to allow for the support of data compression in the Packet Data Convergence Protocol (PDCP).  It is further proposed that the UMTS R2000 architecture be updated to allow the data compression algorithm for the PDCP layer to be ITU-T Recommendation V.44 Annex B. 

Justification for V.44 Data Compression

Currently the SNDCP layer of GPRS defines a data compression sub-function which applies data compression to the entrie IP Packet after IP Header compression has been applied. It has been proposed that the GRPS architecture be modified to allow for the support of V.44 Annex B data compression for SNDCP in future releases.  Since the SNDCP layer of GPRS and the PDCP layer of UMTS are very similar, it makes sense to allow for the support of data compression in PDCP.  Also, since V.44 is a superior data compression algorithm to V.42bis, it makes sense allow for the support of V.44 Annex B data compression for PDCP.  By supporting V.44 data compression the transfer speed of internet web pages and other text files over UMTS radio links could be increased by 2 or 3 times since UMTS radio links currently do not support data compression, just IP packet header compression.

It is noted in section 5.6.2 of 23.060 that unlike GPRS, UMTS does not support data compression in PDCP since compression efficiency depends upon the type of data and it takes too long to compress all the data.  There is a mechanism in the V.44 algorithm where the compression efficiency of an IP Packet can be determined after about 300 bytes have been processed.  If at that point it is determined that the IP packet is not being successfully compressed, the compression can be aborted and the original uncompressed packet transferred.  Thus saving CPU time and allowing the compression algorithm itself to determine the compressibility of packets.  

Proposed V.44 Operation in UMTS

The LZJH (i.e. V.44) data compression algorithm 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 each IP packet separately, it achieves superior compression ratios and execution speeds compared to any of the widely known algorithms (V.42bis, LZS, or other LZ77 derivatives).  As shown in Figure 1, V.44 achieves superior compression ratios compared to V.42bis or LZS when compressing IP packets separately such that each can be de-compressed correctly even if packets are lost or received out of order.

It is proposed to allow data compression in the PDCP layer of UMTS and to allow the data compression algorithm for the PDCP layer to be V.44 Packet Method, as described in ITU-T Recommendation V.44 Annex B.

Important V.44 features for UMTS
· V.44 achieves better compression ratios with faster execution times than any other data compression algorithm when compressing IP packets separately.  It achieves excellent compression on 1500 byte IP packets and good compression on IP packets as small as 100 to 500 bytes.

· V.44 Packet Method, described in Annex B, compresses each IP packet separately meaning that the BTS or RNC does not have to maintain separate dictionaries and context for each supported PDCP link. Only one instance of V.44 encoder and decoder dictionaries is required.

· The V.44 decoder is very simple and extremely fast which places little burden on MS MIPs or memory.

· Since V.44 Packet Method treats each IP packet separately it is applicable to connectionless packet-switched service, short message and broadcast services in addition to the connection-oriented services.

· To limit MIPs, there is a mechanism in the V.44 algorithm that can determine within about three hundred bytes whether an IP packet can be compressed, and if not the compression can be aborted and the original data transmitted.

· As shown in Figure 1, V.44 Packet Method achieves compression ratios of almost 3 to 1 on typical internet files.

Proposed Changes to 23.060

To support V.44 data compression in PDCP, as proposed, changes to clause 5.6.2 and clause 12.4 of 23.060 would be required at the minimum.  In addition, changes to 25.323, which describes the implementation of PDCP in 3G are required.
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Figure 1: Compression Ratio for Packet Method  







� EMBED PowerPoint.Slide.8  ���











[image: image2.wmf]0

0.5

1

1.5

2

2.5

3

mail file

amazon

CD search

eBay

V.42bis

V.44

LZS

_1020174640.ppt










0


0.5


1


1.5


2


2.5


3


mail file amazon CD search eBay


V.42bis


V.44


LZS





