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Introduction

The issue of including ROHC as a new optional header compression scheme in SNDCP for Rel-6 has been discussed in two consecutive CN1 meetings. Also, GERAN2 has been consulted regarding the applicability of ROHC for the work items related to the support of conversational and streaming services. GERAN2 confirmed that ROHC is applicable for conversational services, but that no studies had been performed with regards to streaming and non-real time services.

In general, support of ROHC for real time services is justified and agreed by most companies, though more information on the benefits of ROHC for non-real time services has been requested. Another related question that have been discussed is whether ROHC support need to be linked to the GERAN work items for support of real time services in A/Gb mode or if it could be approved in CN1 on its own merits, i.e. its benefits compared to existing compression schemes for different kind of services, both real time and non-real time services?

This contribution details some of the benefits of supporting ROHC for non-real time services, which in turn suggests that ROHC should be added as a new optional header compression scheme to SNDCP and need not be linked to any other work item for support of real time services.

Benefits of ROHC for non-real-time services

The robustness of ROHC

ROHC is a highly robust and efficient header compression scheme compared to existing header compression schemes, which do not perform well over cellular links due to high error rates and long link roundtrip times.

The performance of a header compression scheme can be described with three parameters: compression efficiency, robustness, and compression transparency.  A robust scheme tolerates loss and residual errors on the link over which header compression takes place without losing additional packets or introducing additional errors in decompressed headers.

Good performance includes both minimal loss propagation and minimal added delay. Error propagation due to header compression is kept at an absolute minimum with ROHC.  Error propagation is defined as the loss or damage of headers subsequent to headers lost or damaged by the link, even if those subsequent headers are not lost or damaged. Existing compression schemes suffers severely from error propagation.

Note: There are at least two kinds of error propagation; loss propagation, where an error causes subsequent headers to be lost, and damage propagation, where an error causes subsequent headers to be damaged.

The TCP/IP profile

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. Further, the supported schemes cannot compress the headers of handshaking packets (SYNs and FINs).  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, 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

The UDP-Lite profile

UDP-Lite 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 certain applications running over GPRS. ROHC is the only compression scheme that will provide compression of UDP-Lite headers.

Other benefits of including ROHC in A/Gb mode

Another advantage of supporting ROHC also in A/Gb mode is that a dual-mode UE only needs to support one header compression scheme, i.e. ROHC that already exists in Iu mode. A further benefit would be that it makes “inter-system handover” between A/Gb mode and Iu mode much smoother and less complex, i.e. if you are using ROHC when running in Iu mode you could continue to do so after switching to A/Gb mode. Currently you need to negotiate a new compression scheme when you switch between Iu and A/Gb mode.

Conclusions

Given the benefits of ROHC compared to other existing header compression schemes that have been presented in this contribution, it is proposed to approve the inclusion of ROHC as a new option in SNDCP (TS 44.065) for 3GPP Rel-6.

