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1. Introduction

Since there have been discrepancies between simulation results presented by Nokia [1], [3] and Telia [2], we have performed some more simulations. We have also rechecked our simulation models  but no erroneous modelling nor bug was found from the models. 

For these new simulations it was agreed by Telia and Nokia that new orthogonality factors for the macro and micro cases would be used. It was also agreed to include hot spot scenario as defined by Telia in [2] into micro cell case. 

2. Discussion

In the special type of hot spot scenario defined in [2] large procentage (33%) of the users are +/- 50m from cell edge. This means that soft handover model should be added into the simulation model, since such a large number of users are on soft handover zone. Otherwise simulation results give a wrong total picture of the case.  The modelling of soft handover and soft handover zone, however, was not as simple as we thougth first and therefore the soft handover zone for these two different handover evaluation schemes was not agreed to be implemented correctly. This problem was found out in very late phase of the study.

When analysing the soft handover simulation scenarios we found out that when just defining addition window and drop window parameters to be the same for the CPICH RSCP/RSSI and CPICH RSCP/ISCP handover criteria we do not in fact get the same handover zone for the both criteria. This furthermore imples that the simulation scenarios are not comparable. Difference in handover zones appears due to different equations for these two handover evalution criteria. The width of the handover zone for the CPICH RSCP/ISCP is also dependent on orthogonality factor alpha as it is one parameters in the CPICH RSCP/ISCP equation. 

In order to cope with the mobility of the UE from cell to another we need certain width for handover zone. The width of the handover zone is naturally independent from the handover criteria. The place, where the handover zone is located, can and will vary depending on which handover criterion is used. However, this is already taken into account by different handover criteria. 
Interference caused by secondary scrambling code was agreed to be left out from the study and there by simulation results are valid only up to orthogonal code limit.

3. Simulation Scenarios

Simulation scenarios used in the simulation presented in this contributions are given below. The general description of the macro and micro cell scenarios can be found from the references [1] and [2]. 

· Case 6: Micro cell case with equal loading, user bit rate 512kbits/s, ( (orthogonality factor)= 0.94

· Case 6h: Micro cell case including hot spot as defined in [1], user bit rate 512kbits/s, (= 0.94

· Case7: Macro cell case with equal loading, user bit rate 512kbits/s, (= 0.60

· Case7h: Macro cell case including hot spot as defined in [1], user bit rate 512kbits/s, (= 0.60

It was agreed between Telia and Nokia that for soft handover simulations addtion window of 3 dB and drop window of 5 dB would be used. Since these parameters does not result in the same width for both of the handover evalution criteria, we modified those values (based on small simulations) so that both of the schemes would be able to cope with the same UE mobility in reality.

It was also agreed that diversity gain obtained from two independently fading radio channels is not icluded into the soft handover model. This has small impact on results but since the modelling is the same for both of the criteria, and it doesn't affect the final findings of the study.  

4. Simulation Results

Simulation results for the cases presented in the previous section 3 are shown in the end of the contribution. following pictures. The simulation results show that minor capacity gain could be obtained with CPICH RSCP/ISCP in the special hot spot scenario when handover is not in use but even in this case capacity gain is not in the same order as it was shown in [2]. When correct soft handover modelling is included ( the same hand over zone size) into the simulation model, the capacity gain obtained with CPICH RSCP/ISCP vanishes.

The change of handover zone width for the CPICH RSCP/ISCP criterion depending on the orthogonality factor can also been seen in the simulation results. In the macro cell cases these two handover criteria do not differ much from each other althought the addition window and drop window parameters are not set to be such that the width of the handover zone is the same.

5. Conclusions

The simulation results show that small capacity gains can be obtained with the CPICH RSCP/ISCP in very special scenario, which based on our view is not a typical scenario. However, even in this special scenario the capacity gain vanishes when the soft handover is taken into account. When the measurement accuracy would also be included into the simulations the results would probably turn other way around. 

The accuracy problems for the CPICH RSCP/ISCP compared to CPICH RSCP/RSSI, the significantly increased UE complexity and increased UE power consumption in idle mode have been discussed earlier [5],[6]. So still based on our further studies we conclude that the benefits of using the CPICH RSCP/ISCP  to achieve network capacity have not been proved to outweigh the negative impacts to UE measurement performance. Therefore, the CPICH RSCP/ISCP measurement quantity should not be used for handover, cell reselection and cell selection evaluations.
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Figure 1: Case7h without softhandover: TX powers. 

Macro cell case including hot spot as defined in [1], user bit rate 512kbits/s, (= 0.60
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Figure 2: Case7h without softhandover: Proportion of overloaded snapshots
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Figure 3: Case7h with softhandover: TX powers.
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Figure 4: Case7h with softhandover: Proportion of overloaded snapshots
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Figure 5: Case6 without softhandover: TX powers. Micro cell case with equal loading, user bit rate 512kbits/s, ( (orthogonality factor)= 0.94
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Figure 6: Case6 without softhandover: Proportion of overloaded snapshots
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Figure 7: Case 6h with soft handover: TX powers. Micro cell case including hot spot as defined in [1], user bit rate 512kbits/s, (= 0.94
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Figure 8: Case 6h with soft handover: Proportion of overloaded snapshots
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Figure 9: Case6h without soft handover: TX powers
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Figure 10: Case 6h without soft handover: Proportion of overloaded snapshots

[image: image11.jpg]Total BS Tx power (dBm)

29

N
©

N
~

N
@

N
a

N
£

23

22

21

T T T
—¥— RSCP/RSSI, mean{max(BS1,BS2,
—©— RSCP/ISCP, mean{max(BS1,BS2,
—#— RSCP/RSSI, mean{sum(BS1,BS2,
—©— RSCP/ISCP, mean(sum{(BS1,BS2!

num. of users





Figure 11: Case6h with soft handover (with correct soft handover zone): TX powers
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Figure 12: Case6h with soft handover (with the correct soft handover zone): Proportion of overloaded snapshots







