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1 Introduction

This contribution discusses the issues that should be taken into account when maximum allowed transmission delays are determined for the UTRAN delay budget [1].

2 Discussion

In the Access Networks there are several different transmission network topologies and technologies that are applicable and even required. Star, tree, loop and chain are the common topologies that have been applied e.g., in GSM transmission and most likely will be used in UMTS as well. PDH, SDH and xDSL as well as micro-wave radio links will be applied in UTRAN transmission networks.

Considering the delays in transmission networks the following issues should be considered:

1. Mixture of technologies: There can be a mixture of technologies applied in a transmission network. The reason for this can be e.g., the availability of transmission facilities or the cost of the solution (e.g., combined with GSM transmission). As an example there can be in Iub adjacent SDH and PDH loops both having a number of transmission nodes in them and additional radio link hops, either point-to-point or point-to-multipoint. In these arrangements the conversions between the technologies, the cross-connecting delays and radio link delays may easily cause a total of 5 ms one-way delay (in the order of 5-6).

2. Use of the existing transmission infrastructure: It is very likely that in some cases it is required to use the already installed transmission facilities in the field when building UTRAN transmission. In these cases there may be less freedom in minimising the transmission delays.

3. Protection: Transmission arrangements should provide protection in order to be reliable. E.g., loop protection in case of SDH and PDH loops, alternate routes in case of radio link hops (e.g., protection against rain) and transmission chains. It should be noted that the protection is an integral part of the transmission network and thus also the protection route shall comply with the delay requirements that have been set for the UTRAN transmission over the given interface.

4. Radio links: Micro-wave radio links cause additional delay in the transmission due to e.g., channel coding and interleaving. Point-to-multipoint radio links are commonly the worst case components in the transmission chain. One PMP Radio link hop may generate alone over 2 ms delay. Also certain operating modes of point-to-point radio links can cause the same amount of delay.

5. ATM over fractional transmission lines and Inverse Multiplexing for ATM (IMA): Both IMA and ATM over fractional transmission lines cause additional delay in the transmission chain. In case of ATM over fractional line the available line rate for ATM traffic is only a fraction of the transmission line rate (e.g., a fraction of an E1 line). As a result the transmission delay for the ATM cells becomes increased. In IMA the delay difference between the IMA links in the link group must be filtered out in the destination end causing additional delay.

6. Asymmetric delays: Certain transmission arrangements may have asymmetric delay figures in different transfer directions. This is why the maximum delay should be specified separately for both direction.

Impact of increased delay for the overall system performance needs to be clarified. GSM has turned out to be robust for the increased transmission delays. That is, the system performance does not decrease dramatically if the specified delay maximums become exceeded. It is yet unclear how sensitive the WCDMA system will be for the exceeding of delays. 

It is emphasised that only the transmission layer aspects are covered in the given list. E.g., no ATM and AAL buffering and switching delays have been discussed, nor any delays caused by the Radio Network protocol layers, e.g., channel coding, interleaving, macro-diversity combining, etc. 
3 Proposal

It is proposed that the above mentioned transmission aspects shall be taken into account when specifying the delay budget for the UTRAN. Only this way it is possible to achieve a reasonable delay budget that will enable realistic and efficient transmission network arrangements. In order not to rule out practical transmission network arrangements the specified delay requirements should be based on existing access network transmission solutions and technologies. It serves the benefit of both the UMTS operator and the transmission network provider.
4 References

[1]
Italtel: Delay budget template Draft version 0.1. for TSG RAN WG3

ANNEX 1

Example of a practical transmission solution for Iub interface causing maximal delay.
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Blue route in the figure causes two-way Iub transmission delay in the order of 9-11 ms. 

Note1: propagation delays have not been included.

Note2: ATM and AAL delays have not been included. 

