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1  Purpose
When used over low bandwidth links, there is a need for using compression techniques. PPP can be used on point-to-point links to provide a basis for negotiating link and network layer parameters such as the compression. However, in order to negotiate the same compression algorithms, they must be supported on both peer sides of the PPP link. 

Therefore, one compression technique should be documented in the TR as the recommended one over E1/J1/T1 facilities for the direct interworking case.

There are several Header Compression Techniques available in the IETF, the main ones being: 

· RFC 2507, IP Header Compression, 

· RFC 2508, Compressing IP/UDP/RTP Headers for Low-Speed Serial Links, and 

· <draft-ietf-rohc-rtp-09.txt>, Robust Header Compression

This paper compares them and gives Nortel Networks preference.

2 Robust header compression

The Robust Header Compression technique (RFC3095) was designed for use over cellular links with high bit error rates, and thus is not applicable to the IP UTRAN transport.  The IP-based UTRAN needs to compress headers in the terrestrial part of the network, where the links have low bit error rates.

In addition, ROHC presents much more complexity that standard RFC2507&2508 in order to cope with the high bit error rate. In particular it features three modes for the compressor states and three modes for the decompressor states that need to be synchronized. This complexity also results in a heavy configuration.

ROHC is much less mature than the other techniques. The RFC3095 has been issued in the last past months and is right now in the interoperability tests phase. Many interpretation issues are still raised on the ROHC mailing list.

3 Technical Evaluation

In this technical evaluation, only udp/ip flows are considered.

3.1 Use of Differential Coding 

The other standard compression techniques can be partitioned in two classes of techniques whether the differential coding is used or not:  

· The first one uses does not use differential coding: each compressed packet sent contains the randomly changing fields of the header in the compressed header so that the compression context is only updated by full header packets (a.k.a. templates). 

Here the decompressor gets out of sync only when a full header packet changing the context is lost. It does not get out of sync when simple compressed packets are lost or full header packets not changing the context.

Moreover, it features quick recovery from out of sync. The full header packet is sent initially and can be resent periodically.  Some parameters can be tuned to upper bound the period of disconnection.

RFC 2507 uses this class of techniques for compressing UDP/IP packets. This is named compressed_non_tcp.

· The second one uses differential coding: each compressed packet does not send the fields that have constant first order differences. Thus each compressed packet is used to update the context information at the decompressor. Therefore, each lost compressed packet causes the compression context to become out of sync, so the decompressor must request a full header packet from the compressor in order to re-sync. 

This class of  techniques is designed to work over a point-to-point link: the issue being that, if the compressor and decompressor are more than a link apart, the compressed packets must be tunnelled, and then the delay in re-syncing the two increases.

RFC 2508 uses this class of techniques for UDP/IP flows. This is named compressed_udp.

3.2 Comparison

RFC 2508 differentiates from 2507 by being optimised when RTP is used on top of UDP/IP. It provides specificities for RTP support and most of all the RTP header strongly benefit from differential coding since it has many fields which are constant at the first order.

When simply used over UDP/IP without RTP on top as for IP-based UTRAN transport, the differential coding produces marginal bandwith gain on UDP/IP header. To that respect it can be said equivalent to RFC2507.

To the opposite, RFC2507 is much more robust against the loss of packets. Because it does not use second order differences, the loss of one compressed packet does not get the decompressor out of synchronization. This means that some real time packets will not be dropped waiting for a resync to be performed, to the detriment of voice quality. 

4 UTRAN Evaluation

UMTS decided to support RFC2507 for PDCP. TS25.323 specifies RFC2507 as the protocol being operated according to clause 3 of the IETF specification RFC2507 and to use the mechanisms related to error recovery and packet reordering as described in clauses 10 and 11 of RFC2507.

The section 5.1.2.2 clearly includes the compressed_non_tcp as part of the Protocol IDentifiers. 

So, for the benefice of reusability, since it is the one selected for PDCP, RFC2507 should be preferred.

5  Proposal

It is proposed to capture the sections 3 and 4 in section 6.4 of the TR2.933.

It is proposed to complement the agreement section 7.5 in the following way:

UTRAN NEs having interfaces connected via  E1/T1/J1 facilities  should support HDLC/PPP [12] and should also support IP Header Compression [3], [14] and the PPP extensions  ML/MC-PPP .
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7 Acronyms

cUDP/IP
compressed UDP/IP
E1
Narrowband link at 2048 Kbps

FP
Frame Protocol

HDLC
High speed Data Link Control

IETF
Internet Engineering Task Force

IP
Internet Protocol

IP ID
Identification field of IP header

Iub
UMTS Interface between NodeB and Controlling RNC

Iur
UMTS Interface between Drift RNC and Serving RNC

PID
Protocol ID

PPP
Point-to-Point Protocol

QoS
Quality of Service

RFC
IETF Request for Comments

RNC
Radio Network Controller

T1
Narrowband link at 1536 Kbps in Synchronous Digital Hierarchy

UDP
User Datagram Protocol

UMTS
Universal Mobile Telecommunications System






























































































� The mandate for PPPmux is currently a Working Assumption 
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