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1. Introduction

At RAN #7 a RAN work item/building block has been created for Radio Interface Improvement. As generally identified downlink packet transmission is one of the items to be optimised for a successful introduction of UMTS. Since techniques proposed for the Study Item High Speed Downlink Packet Access might not be feasible for Release 00 we propose to start the work on an improved DSCH/DCH concept. 

2. Enhancements for downlink packet data 

There is a common agreement that downlink packet data transmission is likely to be one of the major services that has to be provided by UMTS. The DSCH has been introduced as a channel that is shared by multiple users having a bursty downlink traffic. 

The more relaxed delay constraints of packet data provide some room for efficient scheduling of the user's traffic on the DSCH. To maximise the throughput and lessen the interference generated by the high rate DSCH the scheduling function should not only consider the traffic that is arriving at the RNC but also the channel condition of each user that wants to have access the DSCH. 

What can be controlled ?

· scheduling of users onto the DSCH

· data rate of the user allocated to a DSCH frame

Scheduling should ensure that:

· users are allocated DSCH frames at times when they have good channel conditions (e.g. are not in a fading hole) 

· the interference generated by a high rate DSCH user does not decrease the QoS of other users or the stability of the system

· the user are given the highest data rate possible while considering channel condition and  the interference situation

· by means of a data rate control the DSCH power should be kept constant even though it is shared by UE's having different data rates and different channel conditions

These objectives require a constant monitoring of all the links of potential DSCH users. Measurement reports sent regularly or based on threshold from the UE to RNC are likely to be too slow for fast bandwidth allocation. On the other side measurements in the Node B such as C/I do not reflect specific channel conditions of the users. 

Currently each DSCH user has an associated low rate DCH in parallel to the DSCH. This is a significant overhead if there are many users with low activity cycles. How to improve DCH/DSCH power control is already identified as one work task in WG1. In previous studies it was pointed out that a well-adjusted power control is essential for the operation of a shared channel. That means there has to be some kind of power control continuously in operation that should also be considered for DSCH scheduling. 

The reception quality of the UE's could for instance be estimated by:

· considering the transmit power of the associated DCH 

· accumulation of transmit power control information from the UE

Since the access and data rate decision are made in the RNC a fast signalling has to be provided over Iub. Another possibility would be to relocate the scheduling functions from RNC to Node B as proposed by Motorola for the high speed downlink packet access. Fast DSCH scheduling can therefore be seen as an intermediate step that paves the way to the adaptive modulation and coding for the DSCH proposed by Motorola.

The task of scheduling is clearly a RAN WG2 functionality and will need to be discussed within this group. RAN WG3 will have to be involved if signalling over Iub is to be used.  

3. Conclusion and Proposal

A work task has been proposed for the RAN study item/building block "Radio Interface Improvement". This work item could also be part of a sub-building block for WG2 "Radio Interface Improvement". 

To improve the downlink packet transmission on the DSCH a fast DSCH scheduling function (controlling access and data rate) that considers the interference situation and user's channel condition shall be investigated. 

One possible solution for this enhancement could be the reuse of transmit power information that is available at Node B. For a fast bandwidth allocation scheme this information will need to be signalled to RNC very fast or a relocation of this functionality to Node B should be considered. 

This contribution is intended as starting point for discussion. We invite other parties to contribute on this topic. The support of RAN WG2 for a creation of that work task would be appreciated.  

