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1 Introduction

In an earlier SA2 meeting (SA2#29) a problem regarding the QoS parameter ‘Max SDU Size’ and excessive fragmentation was presented (S2-030251). The nature of the problem and the possible solution were unclear to SA2 at that stage, so it resulted in a liaison statement to different groups to investigate the extent of the problem. In this paper an Ericsson view of the problem is presented and an alternative solution is proposed.   

2 Discussion

The current 3GPP standard in TS 23.060 and TS 23.107 are not fully clear on how the 3GPP UMTS bearer service QoS attribute ‘Max SDU Size’ and the Maximum Transfer Unit (MTU) on the IP-layer are related to each other. One reason for this could be that TS 23.107 specifies both PS and CS domain QoS mechanisms, and therefore it has sometimes been made generic to fit both domains. 

We have investigated the possible relation between these two parameters and have come to the conclusion that in the PS domain, the transport of IP packets would be most efficient if the ‘Max SDU Size’ mechanism of the 3GPP UMTS bearer service and the ‘MTU’ mechanism of the IP layer are handled as separate mechanisms. By de-correlating these two mechanisms, the risk of excessive fragmentation due to improper setting of the Maximum SDU Size by the application automatically disappears.

According to our knowledge, one of the original intentions with the ‘Max SDU Size’ attribute was to optimise the transport for flows of packets of a certain size. Especially in radio networks such an optimisation can increase efficiency significantly. Streaming and conversational type of applications should be able to benefit from this since they tend to generate flows with large amounts of equally sized packets.

Our proposal is to use the ‘Max SDU Size’ attribute not as a “hard limit”, but as an upper bound up to which optimisations can be provided by radio networks and core networks. The ‘QoS contract’ between a UE and the network, which is represented by a negotiated QoS profile, will only be fulfilled by the network when transported packet sizes are equal to or smaller than ‘Maximum SDU Size’. An application that generates packets within this size limit, will benefit from the contracted QoS, e.g. in terms of transfer delay, guaranteed bitrate etc. When an application generates packets larger than the size limit, they will be received unfragmented, but the application will not benefit from the contracted QoS.  Packets that are larger than the MTU of the GPRS network will be fragmented as per current specifications (1500 octets for PDP type IP according to TS 23.060 subclause 9.3).

Enabling optimised transport in radio networks of packet flows of certain sizes without having the risk of excessive fragmentation, is one reason to keep the 3GPP bearer level service ‘Max SDU Size’ mechanism and the IP layer MTU mechanism separate and independent. Another reason is that the Path MTU discovery mechanism (RFC 1191 and RFC 1981 for IPv6) would not work properly in all situations if MTU was set equal to ‘Max SDU Size’. The result of the MTU path discovery would be unpredictable. 

A UE which has several PDP contexts using the same IP address activated (using the Secondary PDP Context Activation procedure), for example, one background PDP context with no QoS, one signalling PDP context with higher priority, and one conversational PDP context with negotiated QoS (e.g. transfer delay, guaranteed bitrate and ‘Max SDU Size’), would experience the unpredictability of the path MTU discovery, if MTU is set equal to ‘Max SDU Size’. Using different PDP contexts on the link between UE and the GGSN (activated using the Secondary PDP Context Activation Procedure) is a means within 3GPP to provide differentiated QoS to different packet flows. However from IP point of view, they are all one and the same link (UE-GGSN) since they share the same pair of IP addresses. Hence a GPRS connection would from an IP point of view be perceived as a link with changing MTU and might result in instable connections (packets suddenly being discarded when a secondary PDP context is activated).

All PDP contexts using the same IP address must therefore share the same MTU, even if they have been given different ‘Max SDU Sizes’.

Moreover the concept of MTU is tightly related to the characteristics of the physical link and is therefore not a parameter meant to be negotiable on application level. Keeping the QoS attribute ‘Max SDU Size’ independent of the MTU of the physical link results in a cleaner architecture.

3 Proposal

Keep the 3GPP bearer service attribute ‘Max SDU Size’ and the Maximum Transfer Unit (MTU) defined in the IETF standards separate and independent. Clarify TS 23.060 and TS 23.107 as proposed in CR 432 (S2-031966) and CR 135 (S2-031967).

