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1. Introduction

For some applications, such as voice, better performance can be achieved if errored data is not discarded but is instead delivered to the application. The R99 ATM UTRAN TNL performs error checking on protocol headers but allows bit errors in the payload to be passed to error-tolerant applications. 

This contribution proposes the use of UDP Lite in the IP UTRAN in order to provide the same capability.

2. Description

2.1. Background

The UTRAN framing protocols include a checksum for the headers and a (sometimes optional) checksum for the payload.

In IPv4, the UDP checksum either covers the entire datagram or is not used at all. In IPv6, the UDP checksum is mandatory and can not be disabled. The IPv6 header does not have a header checksum so the UDP checksum was made mandatory in order to protect the IP addressing information. This means that in both IPv4 and IPv6, if UDP header protection is required, also the complete payload is covered by the same checksum.

In order to match the capabilities of the ATM UTRAN, the error-detection mechanism of the transport layer must be able to ignore bit errors present in Radio Network Layer (RNL)-data, thus not automatically discarding  frames with a bit error in RNL-data. 

Note that using the existing UDP solutions would also mean that in many cases, payload data would be covered by two end-to-end checksums, if the framing protocol payload checksum were used.

2.2. UDP-Lite

UDP Lite is accepted in IETF as a Work Group item in the transport area [3]. It provides a partial checksum that improves the flexibility over classic UDP by making it possible to define the part of a packet to be protected by the checksum. 

The UDP Lite header is shown in the figure below. 
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Its format differs from classic UDP in that the UDP “Length” field has been replaced with a “Checksum Coverage” field. Information about the UDP Lite packet length can be found in the length field of the IP header so the packet length information in UDP is not required. 

The fields ``Source Port'' and ``Destination port'' are the same as classic UDP (RFC-768[2]).

“Checksum Coverage” is the number of bytes that are covered by the checksum beginning with the first byte of the UDP Lite header. 

“Checksum” is a checksum over a pseudo-header of information from the IP header and the number of bytes specified by the “Checksum Coverage”. The same pseudo-header from the IP layer used in classic UDP for inclusion in the checksum calculation is also used for UDP Lite.

Currently, there are no header compression techniques that can work with UDP-lite since these techniques replace the length (Checksum coverage) field with another field. This means that the other end would not be able to apply the checksum in the correct way if UDP-lite was used and the packet would be discarded. There is currently no work item that has been defined in IETF related to header compression for IP/UDP-lite. However, ROHC allows new profiles to be defined that do not require a new protocol ID to be defined at layer 2 (such as for PPP). It would be quite easy to define a profile for ROHC for IP/UDP-lite.

2.3. Layer 2 considerations

Not discarding frames with payload bit errors at L4 using UDP-lite is one part of the solution. However, also, no frame discarding in case of bit errors at L2 should take place. It should be studied further what the implications of this are on L2.

If no suitable L2 can be identified, UDP-Lite is still considered an important step towards realising a good BER tolerance in an IP-UTRAN. If UDP-lite is implemented in UTRAN nodes, the L2  and the header compression technique can be updated later in the network equipment for those links with higher BER characteristics. No upgrade of UTRAN nodes would be required in this case and migration issues are avoided.

3. Proposals

1) Section 2 should be added to section 6.3, QoS, of the technical report [1].

2) The following statement should be added to sections 7.13 and 7.14 (Iu/Iur/Iub User Plane protocol Stacks) of the technical report [1]:

UDP-Lite shall be used in layer 4 for IP UTRAN hosts.

3) It is proposed to send a liaison to IETF indicating the urgency for an IP/UDP Lite header compression solution and questioning when/which header compression solutions are foreseen. 
In addition, input should be requested concerning possible L2’s to be used with UDP lite.
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