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Introduction
Earlier contributions have discussed modulation accuracy for HSDPA primarily in the context of the impact of the discontinuous nature and time offset of the HS-DPCCH and the impact this may have on the DPCCH and DPDCH. There are however other error mechanisms in the uplink that could degrade the quality of the signal as seen by the Node B.
Up until the introduction of HSDPA, the uplink typically contained only two BPSK codes, one for control and one for data, each with a unique spreading code and further orthogonality provided by occupying the Q and I planes respectively. As such, familiar transmitter distortions such as compression, clipping, phase noise and quadrature error, which are known to cause code domain spurs, were of little consequence since any error generated by such distortions would fall on otherwise unoccupied codes, and the only impact to the node B would be a slight loss of energy on the wanted codes. The composite EVM of such a distorted signal is largely irrelevant in predicting Node B demod performance as the error energy is orthogonal to the wanted codes and will not be seen by the Node B.
But with the introduction of HSDPA and now HSUPA, the uplink code domain is becoming more crowded, and it can no longer be assumed that code domain spurs will have no effect on the wanted codes and hence Node B demod performance. The most immediate example comes from the introduction of the HS-DPCCH. It is perhaps unfortunate that this new code has been placed in the Q domain sharing the same spreading code tree as the DPDCH in the I domain. The consequence of this is that the distortions mentioned earlier will now cause code leakage between the I and Q channels of the spreading code of the HS-DPCCH and DPDCH. Since the HS-DPCCH is always at SF=256 but the DPDCH can vary, the impact of the codes on each other varies as a function of the DPDCH SF.
Currently there are no measures which would pick up such a problem. The existing peak code domain error requirement is not either helpful or applicable here as it applies only at SF=4 for multi-code DPDCH. The code domain power of the HS-DPCCH and DPDCH will look normal but the I constellation will contain symbol interference from the data in the Q domain and vice versa. In the case that one channel is dominant in power, for instance the HS-DPCCH is several dB above the DPDCH, then the impact of such code leakage means that the smaller DPDCH could experience significant interference relative to its own symbol power.

The DPDCH will only interfere with the HS-DPCCH when they both have SF=256. With shorter DPDCH SF, the longer symbol period of the HS-DPCCH will average out the interference to zero. But in the reverse case, the HS-DPCCH will always interfere with the DPDCH since the SF of the latter will always be the same or shorter than the HS-DPCCH and no protection from average across the shorter DPDCH symbol period can be achieved.
Proposal
No figures have been presented for the significance of IQ code leakage from typical UE but it is intended to study this further and present results to the next meeting. In the meantime RAN WG4 is asked to comment on the phenomenon and in particular, take it into account when considering suitable measures for HSUPA UE transmitter modulation accuracy where the problem will be more significant given the more complex code domain. In particular, the relevance of symbol EVM as a better method of specifying signal quality should be considered in preference to the existing composite EVM which has much less relevance in a multi-code environment.
















































