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1. Introduction

The Enhanced Uplink introduces considerably higher peak data rates than R99/4/5 DCH. With 10 ms TTI, this may result in very large data units for transportation over the Iub/Iur user plane. The transport network layer may not support such large frames resulting in fragmentation in the transport network layer. Large data-frames may also result in long packet service times and media blocking in the transport network. 

This document highlights some problems related to large E-DCH Iub/Iur user-plane frames and proposes solutions to avoid these effects. 

2. Discussion 
The Enhanced Uplink will support peak data rates in the order of 5 Mbps. With a TTI of 10 ms, the amount of user-plane data received during one TTI may then count up to about 50000 bits (6250 bytes). This payload amount is more than the Maximum Transmission Unit (MTU) typically supported by the Transport Network Layer (TNL) (e.g. default MTU for Ethernet is 1500 bytes and 4470 bytes for FDDI). Too large Iub/Iur user plane frames will result in fragmentation in the TNL with additional overhead as a consequence.

In addition, we note that the service time of a large frame may pre-empt the access to the transport medium by a time proportional to the frame size. On a 10 Mbps link, a 5 ms blocking corresponds to 6250 bytes
. Such blocking would affect the QoS of prioritised traffic, even if the blocking frame would be of best-effort type.  

Due to the reasons above, it is important that the Iub/Iur user-plane for E-DCH is defined in such a way that unnecessary TNL fragmentation of Iub/Iur user-plane frames can be avoided. Below, we list some aspects of relevance and propose solutions for limiting the Iub/Iur user plane frame size. 

3. Solution 
Support of 2 ms Iub frame size: 
Assuming a peak rate of 5 Mbps, the maximum E-DCH HARQ block-size for 2 ms TTI is 1250 bytes. Thus, provided the Iub/Iur user-plane protocol supports transmission of frames every 2 ms, it is unlikely that TNL fragmentation would occur. If instead 2ms EDCH data entities are collected and sent only every 10ms over the Iu (cf [2]), unnecessary TNL fragmentation and/or blocking of the transport medium may occur.

On a 10 Mbps link, a 1250 byte1 packet received in a 2 ms TTI correspond to a 1 ms service time. In addition to this service/blocking time-difference (5 ms for 10 ms TTI, 4 ms more than with 2 ms TTI), we also note that concatenation of multiple 2 ms EDCH entities result in unnecessary Node B buffering and delay. Thus, the approach in [2] could lead to an unnecessary delay of up to 12 ms in this example. In addition, we note that the larger anticipated delay-jitter will have an effect on the depth of the SRNC re-ordering queue leading to additional delays. 

With 2 ms TTI over the Uu and 2 ms frame size over the Iub/Iur, TNL fragmentation and/or Iub/Iur user-plane frame size limitation is not likely to be needed. A short Iub/Iur frame size will facilitate better QoS support in the TNL. A short Iub/Iur frame size results in lower maximum re-ordering delay. A short Iub/Iur frame size will result in lower end-to-end delay and better performance for delay-sensitive traffic like e.g. gaming.

Frame-size limitation: 
For 10 ms TTI, it is possible that the E-DCH HARQ reception block received during one TTI exceeds the MTU of the TNL. While it is possible to trust TNL fragmentation [1], it is believed that better performance can be achieved by limiting the frame size in the Iub/Iur user-plane above the TNL. Reasons for this argument include (see also [1])

1. Faster delivery to upper layers: If TNL fragments, then the “large” Iub/Iur frame is submitted to upper layers only after reception of all TNL fragment entities. 

2. Better sustainability to TNL losses: If one TNL fragment is corrupted, then the whole “large” Iub/Iur user-plane frame is lost.

Below, we describe two possible solutions for limiting the EDCH Iub user-plane frame size. It is assumed that SRNC re-ordering is supported with a Transmission Sequence Number (TSN) over Uu as described in [3]. In addition, it is assumed that an Iub/Iur Frame Sequence Number (FSN) is included. The FSN is needed e.g. for Iub/Iur frame loss detection as described in [4]. 

Solution 1: UE Frame size limitation

In this solution, the amount of data a UE is allowed to associate with a TSN is limited by RRC signalling. In case more data than the limit shall be sent to a particular re-ordering queue in a TTI, the UE must append the HARQ data block with an additional, incremented TSN as illustrated in Figure 1.
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Figure 1: Illustration of Solution 1. The UE is informed of a limit of how much data it can associate with a TSN. Should there be more data for a re-ordering queue, the UE must append several TSNs as illustrated. On reception of the Mac-e PDU, the Node B can then segment the data blocks so that each frame includes a unique TSN per re-ordering queue. 

In this solution, the Node B can then segment the HARQ reception block into Iub user-plane frames, so that each frame (containing data for a particular re-ordering queue) includes a unique TSN. 
Solution 2: Iub/Iur frame size limitation by segmentation
In this solution, the maximum Iub/Iur frame size for a particular Node B is limited by configuration information. However, the TSN may then refer to a payload unit, which does not fit into an Iub/Iur frame, since the UE behaviour is not restricted. Thus, there must be a method to indicate that subsequent Iub/Iur frames include data belonging to the same re-ordering block. The solution proposal is depicted in Figure 2.
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Figure 2. Illustration of Solution 2. The maximum Iub/Iur frame size is signalled to the NodeB. However, a Mac-e PDU may contain more data for a particular re-ordering queue than an Iub/Iur frame can carry. In the example above, the payload for re-ordering queue #1 is segmented into two Iub frames. The segmentation is indicated with the flag “F” revealing that subsequent frames include data with the same TSN value. The frame order is tracked with the Iub/Iur Frame Sequence Number, FSN. 

In the solution, the NodeB can segment payload with the same TSN value into different Iub/Iur frames. A flag “F” in the figure indicates that segmentation has taken place. Based on the FSN and the flag, the RNC can then re-assemble the payload for the re-ordering queue.

Pros of Solution 2: 
- No Uu overhead, 

- The Maximum Iub/Iur frame size can be limited on a per-Node B-basis based on the TNL properties.
4. Proposal

We propose that RAN3 agree on the following: 

· To avoid unnecessarily large Iub/Iur user-plane frames, the Iub/Iur user-plane protocol support both 2 ms and 10 ms frame size, matching the Uu 2 ms and 10 ms TTI

· In order to avoid fragmentation in the transport network layer, a method to limit the Iub/Iur frame size by segmentation is to be adopted as outlined in solution 2 above, using FSN, TSN and a flag

· That the above proposals are captured in TR R3.015
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� Ignoring any addition due to headers – for simplicity. 
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