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1. Introduction

This document shows some link level simulation results for the study item on the mitigation of the effect of the common pilot channel (CPICH) interference at the UE. The results are presented for discussion and to further enhance the understanding of this study item. We also present some comments on the link level simulation assumptions used in the TR 25.991.

2. Simulation assumptions and results

Nokia is currently building the link level simulation model to study the CPICH cancellation. Currently the model does not cover the handover situations. Hence the results are presented only for the possible scenarios where handover does not occur. We will continue to building the models to cover handover situations and then we plan to present the results in the next RAN4 meeting. 

Simulation assumptions listed in Annex B of [1] have been used in these simulations except the parameters covering mitigation of the interference from neighbor cells. UE speed was 3 km/h and P-CPICH_Ec/Ior = -10 dB. We also simulated the case with two multi-paths having the same power. 

Simulation were made using ideal delay estimation but the imperfections due to amplitude and phase estimation were included in the model. Figure 1 and 2 show the results for the 2-tap case.
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Figure 1. Simulation results for 2-tap case, G = 12 dB.
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Figure 2. Simulation results for 2-tap case, G = 9 dB
As can been from Figure 1 Pilot Cancellation seems to give only 0.2 dB advantage in this case. When UE moves to further away from BS (G=9 dB) advantage goes close to zero.

We repeated same simulations using the Case 1 profile from TS 25.101. We noticed that CPICH cancellation does not give any advantage in that case since the second multi-path in Case model is low (–10 dB) compared to strongest tap.

When comparing these results to those results in Table 7 of [1] where the non-ideal gains were reported to be 0.6-1.0 dB it can be noted that achieved gain in our simulations have been much smaller. 

In results of [1] the interference from cell 2 have been cancelled and therefore the CPICH cancellation scheme gives better results. However it seems that in [1] the received power of cell 2 have been 3 dB higher although the transmitted power of cell 2 have been 3 dB lower than in cell 1. In spite of this UE is connected to cell 1 and is not in SHO with cell2. This clarifies the reason why advantage of CPICH cancellation is higher in [1] than indicated in our results. In Section 3 link level assumptions used in [1] are discussed in more detailed. 

Since our model did assume perfect delay tracking it can be assumed that under realistic delay tracking conditions the advantage of CPICH cancellation (0-0.2 dB) is degraded to some extent.

3. Comments on link level assumption used in TR 25.991

In discussions over reflector it was found out that ratio of received power levels of cell 1 and cell 2 (Îor1/Îo2) have been constant in all simulation and its value has been –3 dB. We would like to present following comments on this assumption:

· Results in Table 7 of TR are from strange scenario in which UE is much closer to cell 2 than to cell 1, since the received power of cell 2 is 3 dB larger than received power of cell 1 although the transmitted power of cell 2 is 50 % of the cell 1. But in spite of this the UE is connected to cell 1, which represents a fully loaded cell. As an effect Table 7 shows too optimistic cancellation gains since this kind of scenario would not happen in real life.

· When (Îor1/Îo2) is kept constant and CPICH_Ec/Ior2 is varied this means that UE position within the cell changes. Then results are not comparable. For example cancellation gains in Table 8 of TR with Ec/Ior2 = -10 dB and Ec/Ior2 = -7 dB are not comparable since UE is in different position of the cell in these simulations. 

· The used ratio (Îor1/Îo2) should be added into TR since currently it is missing.
· Value (Îor1/Îo2) = -3 dB emphasises the impact of cell 2 to simulation results. 
· Current link level simulation results in [1] do not imply that it is beneficial to cancel CPICH from cells outside of active set. 
4. Conclusions

In this document we have presented a first set of Nokia link level simulation results for CPICH cancellation. The results show 0-0.2 dB gain in scenarios in which UE is close to its serving cell and thus is not in SHO. These results show smaller gains compared to those presented in [1]. 

Nokia plans to provide further link level simulation results covering the handover scenarios in the next RAN WG4 meeting. It may also be possible that lessons learnt from these link level simulations will be utilized at the radio network level simulations and we will provide a new set of radio network level simulation results in the next RAN WG4 meeting.
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