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1. Abstract

Compressing the IP and UDP headers of the Transport Network Layer of UTRAN is a must in order to fulfill the requirement of Efficient Utilisation of Transport Resources. In this contribution the need for header compression is further analysed in order to determine the suitable header compression method.

2. Discussion

Header compression is especially useful in Iub interface where there may be a low bandwidth interface deployed (e.g., E1 or T1). The Transport Network Layer of Iub consists of physical layer, data link layer, IP network layer and UDP transport layer. On top of UDP there is the Frame Protocol that is part of the Radio Network Layer. Neither TCP nor RTP are used in Iur and Iub interfaces.

The UTRAN transport is to provide wireline quality for its users (i.e., very low BER). This is to ensure that the WCDMA Radio Network performance or the overall service quality is not degraded by the UTRAN TNL. The requirement for good quality applies even if there are Radio Links used as transmission medium.  

From the multivendor operability viewpoint it is considered important that the header compression scheme to be utilised is widely accepted and standardised. Today there are two header compression schema available that are considered suitable for UTRAN IP transport. The one is IP Header Compression (IPHC) as defined in [1] and the other Robust Header Compression (ROHC) as defined in [2]. The work on ROHC is still ongoing in IETF.

IP Header Compression has been defined to compress TCP, UDP, IPv4 and IPv6 headers (base and extension headers). IPHC does not compress any RTP header information. The performance of IPHC in case of link errors is significantly different for TCP and for non-TCP streams. In the context of this Work Item only the non-TCP behaviour is considered relevant. As the differential coding is not used for non-TCP headers, the loss of a compressed header does not propagate to the reception of subsequent packets with compressed headers. Thus the IPHC scheme is significantly more robust for link errors in case of UDP than in case of TCP.  

The IPHC over PPP as defined in [3] describes an option for negotiating the use of IPHC on IP packets in PPP links. The Header Compression itself is based on the IPHC but [3] allows the negotiation of its use over PPP control protocol. To ensure multivendor operability of the interface, the use of negotiations is encouraged.

Robust Header Compression [2] was defined to overcome the problems with robustness of other existing HC schema in case of links having high BER and/or long round-trip time. ROHC has been defined to work decently over links having BERs around 1e-3 and RTTs of several hundreds of milliseconds. The target application for ROHC are the cellular networks and alike with potentially lossy radio interfaces and long end-to-end delays. ROHC can compress UDP/IP as well as RTP/UDP/IP headers.

As far as the compression efficiency is concerned, there is no significant difference between the IPHC and the ROHC. 

2.1 Header Compression in Iub and Iur

As stated earlier, the TNL of Iub and Iur is expected to provide wire-line quality to its user (i.e., RNL). Also the delay budget of UTRAN indicates that the expected transport delays over these interfaces will be some tens of milliseconds at maximum. In addition there is no need for TCP or RTP compression on Rel5 Iub or Iur. 

Under these circumstances the enhancements of ROHC compared to IPHC are not relevant in UTRAN. Compared to ROHC the IPHC is a well-known and widely deployed HC scheme. For this reason it is considered the most attractive for Rel5 UTRAN.

The application of Header Compression always introduces some drawbacks. It generates a processing load of its own in each transmitting/receiving interface (in UTRAN nodes and in IP routers) and it introduces additional delay due to this processing. Moreover, HC limits the number of streams supported by the link due to the states that need to be maintained for each stream individually. This is why the application of Header Compression should be specified by 3GPP so that its availability is required only in conditions where the resulting benefits are unquestionable. In the following these conditions are further explained.

First of all standardising a specific HC scheme should only be limited to those interface scenarios that are specified by 3GPP in other respects as well. In Rel5 IP transport the only scenario is the point-to-point interface between the Node B and the RNC (i.e., no link layer termination between the two UTRAN node interfaces). As the motivation for HC in general comes from the fact that it significantly reduces the protocol overhead and and the associated additional delay in a low bandwidth link, its application should be limited to those interfaces. In Rel5 Iub these interfaces are E1 and T1 links (fractional/multiple). Taking into account the above mentioned drawbacks of any Header Compression, it is not considered reasonable to require its availability in broadband interfaces as it would significantly reduce the performance of any such interface.

3. Proposal

Based on the evaluation given in this contribution it is proposed to use IP Header Compression as it has been defined in [1] in low bandwidth interfaces like E1 and T1. In order to ensure the interoperability of any such interface with PPP, it is proposed to use the IPHC over PPP negotiation as well [3]

The following change is proposed to the TR25.933 [4], section 7.5 Layer 1 and Layer 2 Independence:

UTRAN NEs having interfaces connected via slow bandwidth links like E1/T1/J1 shall also support Header Compression [47] and the PPP extensions ML/MC-PPP [20], [21]. When IP Header Compression is used over PPP links, IP Header Compression over PPP [14] shall be supported as well. 
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