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Abstract

SNDCP has currently support for two header compression schemes compressing the headers of UDP/IP and TCP/IP. However, the current state-of-the-art header compression platform, ROHC (RObust Header Compression), is not supported. This document motivates the inclusion of ROHC in SNDCP as a new option.

1. Introduction

In wireless systems, and especially in cellular systems, there is a need to maximize the transport efficiency of data over the radio interface. Compressing the headers of the network and transport protocols used for carrying user data is identified as a key component to make more efficient use of the scarce radio resources. 

In general, header compression methods maintain a context, which is essentially the uncompressed version of the last header sent over the link, at both compressor and de-compressor. When compressed headers carry differences from the previous header, each compressed header will update the context of the de-compressor. If a packet is lost between compressor and de-compressor, the context is brought out of sync since it is not updated correctly. 

The lossy behavior of cellular links caused problems with existing header compression methods for the Real-time Transport Protocol (RTP) [1], as the synchronization problem caused several consecutive packets to be lost. This was the reason for developing something new, more suitable for wireless links and especially cellular links, as new services based on RTP are emerging, e.g. Voice over IP (VoIP). Robust header compression (ROHC) [2] is the IETF solution for robust and efficient compression of IP packet headers. 

ROHC is a compression framework, not (only) a compression scheme, and the actual compression methods are described within profiles. E.g. profile number one, the ROHC RTP profile, specifies the compression scheme for RTP/UDP/IP packets. Common for all ROHC profiles, i.e. the framework, are the negotiation requirements, the link layer requirements, and some common packet formats. The profile concept is one major difference from earlier header compression schemes.

At current date, there are five ROHC profiles defined: Uncompressed, RTP/UDP/IP, UDP/IP only, ESP/IP, and LLA RTP [2].  The IETF ROHC WG is currently in the process of creating three new profiles: IP only [3], TCP/IP [4] and UDP-Lite [5]. 

Today, SNDCP [6] have support for two header compression schemes, RFC1144 (TCP/IP) [7] and RFC2507 (TCP/IP-UDP/IP) [8]. 

This document motivates the inclusion of ROHC in SNDCP as a new option.

2. Motivation for including ROHC in SNDCP

RTP compression

Currently there is no support for compression of RTP traffic in SNDCP. As new RTP based IMS (IP Multimedia Subsystem) services are introduced, it is important to have a scheme that efficiently compresses the RTP/UDP/IP headers, in order not to waste valuable radio resources. 

ROHC profile one is a highly efficient and robust compression method for RTP traffic. It compresses the combined RTP/UDP/IP headers down to (as low as) one octet, and still does not propagate errors even if there are many consecutive packets lost. The high degree of robustness and outstanding compression efficiency of ROHC RTP is a result of using several new compression mechanisms, invented solely to meet the explicit objective of having a compression scheme suitable for wireless links, considering especially the characteristics of cellular links.

UDP-Lite compression

UDP-Lite [9] is a transport protocol similar to the UDP protocol. The promising feature of UDP-Lite is the flexible checksum coverage. The checksum coverage flexibility is useful for applications that are designed to tolerate errors in the transported data, e.g., applications that are used over cellular link technologies where data can be partially damaged. It is very reasonable to believe that UDP-Lite will be adopted by applications running over GPRS.

ROHC profiles for UDP-Lite are currently being developed by the IETF ROHC WG, and ROHC is the only compression scheme that will provide compression of UDP-Lite headers. 

TCP compression

Today, SNDCP have support for TCP/IP compression. However, those TCP/IP header compression schemes are limited in their handling of the TCP options field. For RFC2507, any change in the options field (caused by timestamps or SACK, for example) renders the entire field uncompressible, while for RFC1144 such a change in the options field effectively disables TCP/IP header compression altogether [4]. Further, the supported schemes cannot compress the headers of handshaking packets (SYNs and FINs) [4].  Compressing these handshaking packets may significantly improve the overall header compression ratio for the cases where many short-lived TCP connections share the same link.  

The ROHC TCP/IP compression profile, which is compliant with the specified requirements on ROHC TCP/IP header compression [10], handles TCP options efficiently and is able to compress the headers of the handshaking packets. In addition, a feature referred to as "context replication", which is when information from a former context is used to populate a new context, will boost the compression ratio by avoiding the need for a full context initialization header. Thus, the ROHC TCP/IP profile improves compression efficiency for TCP/IP streams.

Standards

ROHC includes its own packet type identification, i.e. ROHC does not require lower layer multiplexing. Thus, no PCOMP values [6] need to be assigned for various supported profiles. Further, negotiation requirements (of ROHC parameters) are the same regardless of which ROHC profile is used. This limit changes to standard specifications.

Thus, yet another motivation for including ROHC in SNDCP is that ROHC is a compression framework. New ROHC compression profiles, such as the TCP/IP profile, may be added at later stages with no change to existing SNDCP standard, as soon as the ROHC framework is supported.  

Deployment

ROHC already exists in UMTS since 3GPP Rel-4, defined in [11]. It may simplify terminal product deployment to have ROHC also for GSM/GPRS. 

3. Summary

· ROHC supports RTP compression, which there is currently no support for in SNDCP.

· ROHC will support compression of UDP-Lite. No other compression scheme exists, and nor will be developed, for UDP-Lite.

· ROHC TCP handles TCP options much more efficiently than RFC1144 and RFC2507. 

· ROHC TCP can also compress handshaking packets, which neither of RFC1144 nor RFC2507 does.

· ROHC is a compression framework, which makes it simple to add new compression schemes at later stages.

· ROHC already exists in UMTS since 3GPP Rel-4

4. Proposal

Based on the motivations given in this document, we propose that RObust Header Compression (ROHC), RFC3095, is added as a new option to SNDCP for 3GPP Rel-6. 

A CR [12] is submitted to reflect the addition of ROHC to SNDCP, TS 44.065.  
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