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1.
Introduction

In the concept of HSDPA enhancements for Release 6 a number of different improvements are proposed, currently described in the technical report 25.899. In this paper we give some comments on the techniques called CQI enhancements for FDD mode, multiple simultaneous transmissions to a UE in an HSDPA subframe, code reuse and fast adaptive emphasis.
2.

Comments on proposed HSDPA enhancements
· CQI enhancements for FDD mode
On the item on variable CQI reporting, there are a number of different proposals. A variable rate CQI reporting functionality is proposed in order to reduce the uplink signalling overhead during periods of no downlink activity and to enable additional reports during periods of downlink activity. The reduced feedback rate during periods of no downlink activity would reduce the amount of uplink signalling, but the impact of changing the reporting frequency should be carefully evaluated. The Node B scheduler needs high accuracy on the channel properties in order to maximize the system throughput, and a reduced feedback rate could result in non-optimal scheduling decisions due to lower accuracy on the channel information.
It is proposed to introduce an averaging process on the CQI reports in order to improve the suitability of the MCSs when low CQI reporting rates are used, or in other suitable scenarios. We believe that when evaluating these kinds of improved signalling schemes it should be considered that the channel quality information possibly could be improved without introducing new signalling schemes, e.g. by using information from power control commands etc.
The technique called on-demand CQI feedback introduces a possibility of requesting additional CQI feedback on demand. This improvement has been proposed in order to request additional feedback prior to a packet call in order to have high accuracy on the channel quality and thereby improve the performance of the first packets of a HSDPA packet call. For us it seems unclear if there is a potential increase in the delay before the initial packet call, and the impact on the performance in that case. 
· Multiple simultaneous transmissions to a UE in an HSDPA subframe

Multiple simultaneous transmissions to a UE in an HSDPA subframe is proposed in order to enable more data to be transmitted to the same user in the same subframe. If this flexibility would be included, the Node B scheduler would not be as limited as in Release 5. However, the scheme would imply that the UE can decode more channels simultaneously as well as transmitting multiple ACK/NACKs, and the signalling will have to be adjusted to support multiple ACK/NACKs from the UE. 
This kind of technique can be expected to be beneficial in situations with unfair scheduler strategies such as max C/I scheduling in combination with few active HSDPA users.  However, when using a more fair scheduler and a relatively high number of HSDPA users in the network the performance gain might not be enough to justify the increased complexity. Simulation results with different scheduling strategies will show the impact of this scheme on the total system performance.
· Code reuse

Partial code reuse has been proposed by utilizing two transmit antennas Simultaneous scheduling to multiple users using the same spreading code can be made if it is ensured that users selected on each antenna have good “cross-antenna rejection”. Hence, the available code space for HSDPA users is reused. Full code reuse is proposed by using a secondary scrambling code, either on the same transmit antenna as the primary scrambling code or by using antenna specific scrambling codes. 

Code reuse for HSDPA could possibly be beneficial if the operator allocates a small code space for HSDPA. However, the impact of the proposed techniques must be carefully investigated. The increased interference caused by introducing code reuse may have a significant impact on the total system capacity, and the possibilities for simultaneous usage of existing performance enhancements such as TX diversity in combination with code reuse should be considered, as well as the impact on UE and Node B signalling and reporting procedures etc.
· Fast adaptive emphasis 

With fast adaptive emphasis the UE puts emphasis on the serving cell when it is scheduled for transmission on the HS-PDSCH and is using closed loop transmission diversity and in the same time is located with an associated DPCH in a soft handover situation. The emphasis gives benefit to the HSDPA transmission, but at the same time the associated DPCH will suffer from lower performance. As an operator the overall system capacity is important, and not only the HSDPA performance. Especially for these kind of proposed changes directly influencing other channels we expect to see simulation results not only showing the benefits of the emphasis on the HS-PDSCH itself, but also on the total system capacity/throughput. 
3. Summary

In this paper we provide our view on a number of the proposed improvements on HSDPA Release 6. We stress that any improvement on HSDPA transmissions should not impact other transmissions but rather also improve the overall system capacity. Many aspects are still to be covered on the proposals, even though we understand that the HSDPA enhancements for Release 6 mentioned in [1] are so far just proposals without any extensive evaluations made concerning their benefits and the increased complexity.
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