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1 Introduction

In R99 the Iu-cs, Iub and Iur interface use AAL2/ATM transport in the user plane. R00 will include the option of IP transport interfaces for the UTRAN. This IP transport should be efficient as well as simple and should possibly meet the requirements of all interfaces in a general way.

2 Discussion

In R99 the AAL2/ATM transport provides the following functions:

· connection identification

· segmentation

· in-sequence-delivery (Iub/Iur)

Further, we see a new function that must be supported by an IP based transport network layer, due to the large size of the IP protocol header:

· Optimization of bandwidth utilization on narrow bandwidth links

The following subsections provide solutions for every single task, which could be used independently from each other. The major benefit of such a block based solution is that an operator has the flexibility to decide on what link he wants to use or not use a certain mechanism. Moreover it is much more easy to participate on further developments on IP networks by simply exchanging one single block by an other.

2.1 Connection identification

Connection identification could be done in conformance with IETF standards ([1]) by the usage of the IPv6 flow label. A discussion of the benefits and usage of the IPV6 flow label is given in a companion paper ([2]).

2.2 Segmentation

Segmentation of long frames is necessary to provide the required QoS. To reduce the amount of delay and jitter the frame length must be relative small in relation to the link bandwidth (e.g. the transmission of a 3kB frame needs over an E1 line (1,92Mbps) more than 12 ms).

Layer 4 segmentation could sufficiently fulfil the QoS requirements for UTRAN internal traffic but does not take into account non-UTRAN traffic (background traffic). Furthermore, segmentation will be not necessary on all links (e.g. on high bandwidth links). Therefore, segmentation should be done on Layer 2 on a per link basis, that takes into account the individual link characteristic and could be based on IETF standards.

At the time of writing the following IETF standards fulfil the segmentation task on PPP links:

· RFC1990 ([3]) provides segmentation of long frames and a priority for real-time traffic.

· RFC2686 ([4]) extends [3] to multiple priorities.

· RFC2687 ([5]) extends [3] with a suspend/resume mode.

2.3 In-sequence-delivery on Iub/Iur

In R`99 in-sequence-delivery is required from the transport network layer. There is no reason that justifies this requirement in a IP based solution. The following reasons explain why no additional functionality on FP layer is necessary although the transport network could not guarantee in-sequence delivery:

· Data frames contain the connection frame number (CFN) that indicates at which time the frame must be transmitted over the air. There is no requirement that states that the RNC must send its frames in a certain order. Therefore the Node B must be capable to reorder FP frames by means of the CFN, anyhow. 

· For frames that do not contain a CFN the following is considered:

1. only frames of the same type could be affected by miss-ordering (e.g. two outer-loop power control messages with contrary content).

2. only if the interval between two frames of the same type is in the range or even below the transmission delay miss-ordering can take place.

· Miss-ordering does not affect synchronization messages since they are used to carry all required measurements within the message.

· Outer-loop power control are often sent messages, therefore no high degradation will be expected by miss-ordering. However, the transmission time interval of these messages will be a multiple of the transmission delay. 

· Common channels over Iur carry no critical services and a possible service degradation would be low. 

· Iur control frames are not often sent messages and therefore out-of-sequence packets are quit unlikely.

2.4 Optimization of bandwidth utilization

The large size of the IP header compared to the small size of some of the user data (e.g. voice) results in a large protocol overhead. Especially on narrow bandwidth links this results in unnecessary large packetization delays and network utilization. 

The bandwidth optimization task – especially when using multiplexing schemes – can not be seen independent from QoS issues (e.g. delay and jitter). Header Compression only, reduces the overhead from 62,0% (IPv6) to 20,6%, that is about 5,6% worse than AAL2. At the same time simple header compression minimizes delay and jitter.

Multiplexing techniques can further reduce the overhead but enlarge the packetization delay and jitter respectively. Moreover the multiplexed packets can not be rescheduled within the network and all packets inside the container would be treated with the same QoS. 

The schemes for efficient bandwidth utilization in UTRAN transport should be optional, as it may not be required in every network. One of the candidate solutions for efficient bandwidth utilization shall be cIP/PPP/HDLC regarding RFC2507 ([6]).

3 Proposal

· Include section 2 of this document into section 6.2 of [7] as a new subsection for an other proposed solution for the User Plane.
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