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Discussion
Uplink multiple access
Theory shows [x] that as the number for receive antennas L increases the performance of a multiple access scheme based on CDMA increases linearly with L whereas the performance of orthogonal multiple access schemes only increases logarithmically with L. Given that in the reference scenario L=2 and that in some scenarios it will be possible to use L=4, this provides an indication that from a theoretical point of view the existing CDMA based uplink multiple access scheme remains a very attractive solution provided the receiver performance is improved and gets closer to the theoretical bounds.
The main drawback which is often associated with CDMA based uplink is the lack of orthogonality between users. However, by duality CDMA based uplink does not suffer from dimensionality issues and this represents one of the great benefit of this approach. Indeed, since the CDMA uplink is only interference limited and operates in the linear capacity region any technique which enables the receiver to increase the per user SNR results in a corresponding linear gain in average spectral efficiency.
Assuming a CDMA waveform, orthogonality between users and to some extent between cells can be achieved mainly through enhanced Node B receiver techniques such as antenna receive diversity and interference cancellation. Moreover and thanks to the ability of the receiver to track UEs for which the cell is not the serving cell (i.e. UE in SHO) a CDMA based uplink can benefit from both intra and inter cell interference cancellation at the receiver. These techniques are now reaching commercial maturity [3] and should therefore be readily available by 2010. Given that these are applicable to the Rel-6 E-DCH operation, we note that the requirements defined in [1] are not clear since a reference Rel-6 Node B receiver is not defined. We suggest that the 2 antenna maximum ratio combining receiver with realistic channel estimation configuration defined as part of the E-DCH evaluation process is used as a reference for uplink performance comparisons.
Provided the receiver performance is enhanced and enables better separation of users, and depending on the scenario, the UE may have enough power to transmit at rates which would require either higher order modulation than defined for Rel-6 E-DCH or transmission over a wider bandwidth than the baseline one. It is therefore desirable to consider the addition of these features to the existing uplink. Moreover, even though the UE may not always have sufficient power to transmit over multiple uplink carriers simultaneously the system would benefit if the UE would be able to selectively transmit over a set of carriers as it would result in improved uplink load balancing. Although not explicitly stated yet in the requirements we assume that the UE power classes will remain unchanged compared to release-6 due to the EMC requirements.
Summary and way forward

We have described some additions to the existing uplink CDMA structure which when combined with Node B receiver improvements will result in increased peak transmission rate and improved spectral efficiency. The next steps will consist in providing more details on the qualitative merits of this approach as well as quantitative information in line with the evaluation framework which we discuss in [2]. We suggest that a Node B receiver architecture to be used as an uplink reference in the quantitative evaluation of the performance improvement is defined in [1]; we also suggest that the allowable UE power classes are defined.
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