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1 Introduction

During the study for IP transport in UTRAN, there has not been a discussion about packet reordering requirements of the transport network. This contribution proposes the requirement that the transport network used for IP UTRAN traffic shall not reorder packets.

2 Description

2.1 Reordering in IP networks

Each packet in an IP network can be routed separately since the destination address is included in the IP header. For this reason, it is possible for packets of the same flow to take a different path when there are parallel paths between the same source and destination.

Packets of the same flow can be reordered when all of the following can occur:

1. Packets of the same flow can take different paths from each other. 

2. The maximum packet delay is larger than the rate the packets are being transmitted.

3. The delay jitter can be larger than the rate that the packets are being transmitted. 
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The figure below illustrates an example of when reordering occurs.

Packets of the same flow can take different paths because of dynamic routing updates when there is a change in the network or because of load splitting. However, routing updates will be infrequent and load splitting in routers is implemented such that packets with the same source/destination are always along the same path.

2.2  Summary

Reordering of packets of the same flow in the IP transport network can be avoided by limiting the delay variation or by ensuring that flows with the same source/destination take the same path.

Mobile operators can specify and design their IP transport networks in order to meet this requirement. 

3 Proposals

4. Add the text in sections 2.1 and 2.2 in the IP UTRAN TR [1] in section 6.9.4, “IP network characteristics”.

5. Add the following text in the IP UTRAN TR [1] in section 5.10.2, ”In-order delivery of packets”:

 “The IP transport network shall provide in-order delivery of packets”.

4 References

1.  “IP Transport in UTRAN Work Task”, TR 25.933, V1.0.1.
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