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1 Introduction

So far, RAN 4 has not reached any agreement on a conclusion of the study item “Mitigating the Effect of CPICH Interference at the UE”. Several link level and some system level simulation results have been presented. However, there is no common understanding of the trade-off between potential incremental capacity gains and increase of UE complexity. This contribution focuses on what has been learned so far and what are still open questions. 

2 Discussion

In the context of the study item “Mitigating the Effect of CPICH Interference at the UE” [2,5] several link level simulation results have been produced in order to estimate potential incremental performance gains enabled through the application of CPICH cancellation at the UE, see [1, 3, 4, 6]. All of these results were derived assuming ideal CPICH cancellation in the UE. At a later stage also system level results obtained by simulation and/or analytically have been presented [7, 8, 11, 12] and the impact of limited cancellation accuracy on the potential incremental capacity gains assuming more realistic implementations was estimated, see [9, 14, 15, 16, 17].

In some contributions the issue of complexity increase has been addressed, see [3, 7, 10, 13]

Most of the results have been captured in TR 25.991. After looking at all these results carefully there is still a quite large number of issues:

· Most studies of the potential incremental capacity gain have been carried out for ideal CPICH cancellation. The assessment of non-ideal CPICH cancellation was based on looking at estimates for the reduction of the cancellation accuracy due to effects such as errors in channel coefficient estimates, frequency drifts, timing errors. However, no assessment of the performance of a real implementation has been studied. Impacts of effects like quantization errors, errors in the cancellation signal due to imperfect finger assignment, limited tracking performance etc. have not been analysed.

· In some multi-path profiles, CPICH cancellation might actually degrade performance, e.g. cases 3 and 6 in RAN4 channel models. These "fat" path cases might lead to wrong estimates of the timing and number of significant echoes (paths). This also depends on the implementation of the Rx filtering. In such a situation, CPICH cancellation can actually hurt if the signal that is to be cancelled is generated incorrectly. We believe that these cases have not been reflected in the results available so far.

· The impact of non-ideal CPICH cancellation on the reduction of potential incremental capacity gains on the system level has been extrapolated by looking at the “efficiency” of the CPICH cancellation on the link level, i.e. it was assumed that a certain percentage < 100% of the CPICH signals was cancelled. The percentage was based on link level simulations that covered only part of the impairing effects. This method does not reflect the impact of situations in which cancelling an estimated CPICH actually degrades performance on the system level.

· In fully loaded scenarios, CPICH cancellation does not provide the same potential incremental capacity gains then in lightly loaded scenarios because of the smaller fraction of CPICH signal with respect to the total Tx signal in fully loaded scenarios. So in situation where an increase of capacity is needed, CPICH cancellation provides the smallest potential incremental capacity gains.

· Just looking at a non-ideal timing of 1/8th of a chip, the potential link level performance gain is already reduced to 2%-8% in fully loaded scenarios (corresponds to 0.09 dB to 0.33 dB). Further reduction due to the above-mentioned effects in real implementations can be expected. Our educated guess is that realistic gains are anywhere between 0% and 5% (0 dB to 0.2 dB), see also [16].

· The impact of realistic SHO scenarios is also not clear. Some system level simulation results didn’t assume soft handover at all and some were limited to two-way soft handover.

· The estimated complexity in terms of gate count, DSP MIPS, power consumption is not negligible, e.g. 10 mW additional power consumption is a considerable impact.

· When demodulation performance was defined implementation margins of 2 dB to 3 dB were assumed for different cases. This is much more that the potential incremental performance gain (up to 0.21 dB)

· The compatibility of CPICH cancellation with other techniques that can be deployed in UMTS networks has not been studied or is at least questionable, e.g. use of beam forming, HSDPA, IPDL

· In the context of HSDPA, other advanced receiver structures are currently being discussed. If an HSDPA Rel-5 UE would need to support such advanced receiver architectures and CPICH cancellation for voice and conventional data services, two different advanced receiver architectures would need to be implemented in parallel. This would have a considerable additional cost impact that could not be accepted.

3 Conclusion 

Given the relatively small potential incremental capacity gain, the number of open issues/problems listed above and the considerable complexity impact, CPICH cancellation does not justify any tightening of performance requirements. In particular it has not been proven that real implementations, which are subject to several impairments that have not been carefully studied so far, can actually provide the predicted capacity gains. It is our concern that in real world scenarios the gains might not be visible. Furthermore it is quite questionable whether a technique that yields the smallest potential incremental capacity gains in fully loaded scenarios makes sense.

Since it is prohibitive to change performance requirements based on a premature technique – having also in mind that a lot of effort is still needed to improve and stabilize many other parts of 3GPP specifications – we suggest that the study item be closed with the conclusion that no change of existing performance requirements is needed.
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