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1. Introduction
The planned timescale for completing the Synchronised E-DCH study item is March 2008. To this end, this document presents a text proposal outlining conclusions from the study item.
2. Text proposal

8
Conclusion


The Synchronised E-DCH study item has investigated methods for increasing the capacity of the WCDMA uplink, including CDM based Synchronised E-DCH, TDM based Synchronised E-DCH and interference cancellation.

Performance evaluation has been carried out at link and system level, comparing Synchronised E-DCH against Release 7 HSUPA. At 80-90% HARQ throughput, the CDM based Synchronised E-DCH showed link level gains of 0.75-1dB in a multipath rich channel and 1-2dB in low dispersion channel, while 3 stage parallel IC on HSUPA showed link level gains of 2dB in both kinds of channel. Parallel IC on CDM based S-EDCH showed additional gains of 1.8dB in TU6 and <0.1dB in PedA (the OVSF already removed most of the interference in the latter case). At low HARQ throughput levels (25%), S-EDCH and IC showed link level gains of <0.5dB.
System level full buffer simulations were also performed in order to assess the capacity gains available with each of the techniques. Comparing the simulations at 6dB RoT, CDM based Synchronised EDCH showed capacity gains of 50% in Pedestrian A and 10-15% in TU6. TDM based Synchronized E-DCH showed gains of 50% in Pedestrian A and 30-40% in TU6. Interference cancellation on Release 7 HSUPA based on a realistic group serial/parallel algorithm showed gains of 50-60% in cell throughput and 40-75% in cell edge user throughput in both dispersive TU6 and non dispersive Pedestrian A channels.

It should be noted that the CDM and TDM approaches effectively share the time/OVSF code resources between users, whereas conventional HSUPA allows each user access to a full OVSF tree. At cell throughput levels of >~2Mbps, higher coding rates or higher order modulation compared to asynchronous HSUPA would be needed if pure CDM or TDM operation is to be maintained. 

Interference cancellation may be applied to CDM based or TDM based Synchronised E-DCH or to HSUPA. Simulations indicated that application of IC to CDM based Synchronized EDCH could reduce the number of interference cancellation stages required in a parallel interference canceller by 1 compared with an application to HSUPA. TDM based Synchronized EDCH could benefit from the fact that the inter-cell interference is dominated by a low number of users in order to further boost capacity, e.g. by being able to operate at a higher RoT level by cancelling or suppressing these dominant interferers.

In terms of complexity, CDM based Synchronized EDCH increases CM and PAPR at the UE transmitter and requires code scheduling and synchronisation at the Node B. TDM synchronisation requirements are looser, and scheduling may be more straightforward. Interference cancellation implies additional baseband processing complexity.

Impact to the standards is greatest for CDM based Synchronised E-DCH, significantly lower for TDM and zero for interference cancellation on Release 7 HSUPA.











































































































































































































