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1. Introduction

TS 23.060 describes the packet routing and transfer function of the GGSN. As part of this functionality the GGSN checks the size of downlink packets against a maximum PDU size of 1500 or 1502 bytes, respectively. Packets larger than this maximum PDU size shall be segmented, discarded or rejected, depending on the PDP type and the implementation. 

The MS may further limit the maximum size of the PDUs that are routed and transferred by setting the “Maximum SDU size” parameter in the QoS profile of the PDP context to a lower value. Maximum SDU size is one attribute of the UMTS and Radio Access Bearer service defined in TS 23.107 Release 99 onwards specifying the maximum allowed SDU size. It is in the responsibility of the GGSN to ensure that there is no SDU which is longer than the negotiated value of Maximum SDU size, i.e. an SDU which is longer has to be fragmented.

2. Discussion

The usage of “Maximum SDU size” to control the fragmentation of PDUs at the GGSN is very critical. Every PDU which is longer than the value defined by “Maximum SDU size” has to be fragmented in order to enable the transport of the PDU. 

Currently, there is only an upper bound for the “Maximum SDU size” defined. Consequently, a value of 10 octets, which is the minimum value specified in TS 24.008, can be requested by the MS. Such low values would lead to a fragmentation of nearly each PDU and thus increasing the amount of SDUs considerably. Furthermore, each fragment receives a new header, which strongly reduces the effective usable bandwidth especially on the air interface. 

To avoid a too strong fragmentation resulting from a low value of the “Maximum SDU size”, a limitation is necessary. However, a value for the lower bound of the UMTS bearer and Radio Access Bearer service attribute “Maximum SDU size” was not possible due to the usage for the configuration of buffers in the radio. Therefore, we propose a statement in TS 23.060 to use a value of 576 octets as the lower bound for segmentation. Whenever the attribute “Maximum SDU size” is below this lower bound, only packets exceeding 576 octets will be fragmented. If otherwise the value of “Maximum SDU size” is higher than 576 octets, this higher value is applied for the decision on segmentation. 

In RFC 791 (Internet Protocol) and RFC 1812 (Requirements for IP Version 4 Routers) the value of 576 octets is used for the lower bound of the MTU (maximum transfer unit) size. That means, the smallest SDU an IP router will fragment is always larger than 576 octets. We see no reason why the PS domain that bases on IP for transport should fragment SDUs smaller than 576 octets. 

3. Proposal

A lower bound of 576 octets for the segmentation at the GGSN is proposed. Such limitation prevents the GGSN from the burden of excessive fragmentation. Furthermore, the waste of resources in case of fragmentation is also limited. 

The corresponding CR against TS 23.060 v5.4.0 (S2-030252) includes the above-mentioned lower bound as addition to section 9.3 Packet Routing and Transfer Function.
