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Introduction

The 3GPP TR for Access Independence has begun to address SIP compression in section 4.11.  This section will contain the architectural considerations on providing SIP compression over different kind of accesses (cellular, non-cellular, etc…), however, details are missing that describe how to reduce the size of messages and hence the recurrent transmission delay. 
Proposal

We propose the use of an efficient, robust and scalable text compression algorithm - Text Compression with Cache and Blank (TCCB) - for text-based communication protocols.[1] When protocols such as  SIP and SDP are  sent uncompressed over limited bandwidth networks, such as cellular, dial-up Internet, or the upstream of Hybrid Fiber Coax (HFC), they cause significant, inadvertent call set up delays due to large message sizes. TCCB addresses these problems through a simple context-based mechanism to reduce the size of the messages and hence the recurrent transmission delay. TCCB is in line with the work carried out by the IETF ROHC group on SIP message compression.[2] In conformance with SIGCOMP, TCCB could be one of the algorithms that is invoked by the SIGCOMP Universal Decompressor Virtual Machine (UDVM). An important feature of SigComp is that decompression functionality is provided by a UDVM. This means that the compressor can choose TCCB to generate compressed SigComp messages, and then upload bytecode for the corresponding decompression algorithm (TCCB) to the UDVM as part of the SigComp message.[3]

********************************** Proposed changes ************************************************
4.11 SIP Compression
TCCB should be employed for SIP compression to allow IMS access independence. The purpose of TCCB is to remove all redundant header information and payload information wherever applicable. It caches this information in local memory for future decompression purposes. TCCB is an efficient, robust and scalable format and is designed to be extensible. The principle of TCCB applies to all text based protocols (not only SIP but also HTTP). An added advantage of TCCB is that only the User Agents and the Peer Network Entity, e.g. Proxy CSCF or SIP Server, need be involved in the storage and retrieval of information to compress or decompress the text based messages. TCCB is contained within a new ‘shim’ layer that sits between the text-based protocol layer, e.g. SIP, and the lower transport layers, e.g. UDP or TCP shown in figure 1. This additional layer would be added to the stacks of both entities that wish to communicate using TCCB compression, e.g. the UE and the P-CSCF in the case of the 3GPP Rel5 IP Multimedia Subsystem architecture.

[image: image1.wmf]Figure 1 - TCCB Architecture

Mobile Device

Peer Core Network Entity

Physical

Physical

UDP/TCP

Text Based

Protocol

TCCB

UDP/TCP

TCCB

Text Based

Protocol

Physical

MDC

CNC

Scarce Bandwidth

resource (e.g.Radio)

Stack Upward

Direcetion

Stack Downward

Direcetion

The following is the basic specification of the algorithm of TCCB:

For efficient implementation of TCCB, one preloads dictionaries using message name, headers and default contents.
For all messages,

(a) Determine message characteristics 

(b) Extract index information from certain fields within the message.   

(c) Use preloaded dictionaries to compress header, methods and default contents 
Messages for COMPRESSION

BEGIN

Perform compression on each message element within message using index information from (b), extract element from cache

IF message element matches element stored in cache 

THEN

Blank message element contents in message

ELSE

Update cache with latest element information

END

Forward compressed message to UDP layer 

Messages for DECOMPRESSION

BEGIN

Perform decompression on each message element within message 

IF message element has been blanked 

THEN 

Using index information from (b), extract entry from cache to reconstruct message element

ELSE

Ensure element  (using index information from (b)) in cache is up-to-date with received contents

END

Forward reconstructed message to application layer  

********************************** End of Proposed changes****************************************

Summary


Our tests have shown that implementation of TCCB based compression of SIP messages produces a 60% - 70% message size reduction, which is a significant improvement over the best non-context based compression schemes such as the Lempel-Ziv algorithm [4][5]. Full results may be presented at the next SA2 Presence Service WG meeting if desired. Initial analysis has already demonstrated significant call set-up delay reduction over CDMA 1X radio interface and the UTRA interface. An additional contribution can provide further results on call set up delay reduction incorporating the latest compression results and a comparison with GSM and UMTS circuit-switched call control signalling if desired.
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