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1 Introduction

This paper analyses the results of system simulations performed to determine any coverage / capacity issues associated with allowing UEs to reduce their maximum transmit power for certain services (based on Beta factors βc, and βd).

The simulations described in this paper each involve only one active service, or TFC, in the TFCS. I.e in the 32kbps+hs simulation all UEs will either use this prescribed service or be in outage.

More realistic traffic scenarios were also simulated, these are detailed in[2].

Simulation assumptions for these simulations are detailed in [1].

2 Simulation results – single traffic-service scenarios

2.1 BS separation 1km

Table 1 shows the results of the simulation. The 5% outage population /BS column shows the population allowing for 5% outage for the central BS of a cluster of 19. For the 64kbps case, it can be seen that the population of 64kpbs + HS-DPCCH is approximately 10% lower than the case where no UEs transmit HS-DPCCH, this can be attributed to the increased required Eb/No resulting in higher transmit powers, and a higher interference level.

The UE TX Pwrs section of the results table shows some statistics of the UE transmit powers at different percentages of the cdf. 

Table 1: Simulation results - BS separation 1km
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The 32kbps + hs service has been simulated with a 0,1 and 2 dB back off, Table 1 shows that with a 1dB back off the decreased in capacity compared with no back off is approximately 0.2%, the corresponding figure for 2dB back off is 0.4%. In Figure 1 the cumulative density function (cdf) of UE transmit powers is plotted for the 64kbps and 32kbps services. If we take the 64kbps service as the reference, then only the 64kbps+hs service has higher transmit powers – this has been described above.

The 32kbps services all lie to the left of the reference curve, indicating that lower transmit powers are being used. This explains why there is practically no degradation with 1 or 2dBs back off in the interference-limited case, the few UEs that would have been transmitting at maximum power are now in outage. These were the largest interferers, so now the remaining UEs transmit at a lower power.

Figure 2 shows the cdf of the 12.2kbps and 64kbps services; the 12.2kbps services with back off show the same behaviour as the 32kbps services.

Figure 1: UE transmit powers for 32kbps services
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Figure 2:UE Transmit powers for 12.2kbps services
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2.2 BS separation 2km

The same simulations as in the above section were performed with the only difference being the spacing of the BSs in the deployment scenario.

The results are shown in Table 2.  

Table 2: Simulation results BS separation 2km
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A plot of the cdf of UE transmit powers for the 2km BS separation case is shown in Figure 3, these follow the same pattern as for the 1km BS separation case.

Figure 3: UE transmit powers for 64kbps and 32kbps services with BS separation of 2km
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2.3 BS separation 3km

The simulations were performed again, this time with the BS separation distance set to 3km, in order to ascertain if there are any effects when a higher proportion of UEs are without coverage. The results are shown in 
Table 3
, the Coverage Failed link column shows that in this deployment scenario a significant proportion of the blocked UEs are coverage blocked.

Table 3: Simulation results for BS separation of 3km
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2.4 Summary

For ease of comparison the 5% outage population / BS (Capacity) have been copied into Table 5 for each of the BS separation distances together with a calculated delta percentage to easily show what the degradation in capacity is when a certain back off is allowed. For each data rate section of the table there is a marked reference (REF) to which the other services at that data rate are compared in the delta-to-REF column.

Table 5: Summary of Results
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 Figure 4 shows a comparison of the cdfs across the different BS separation distances for two services, 64kbps+hs and 12.2kbps+hs with 3dB back off. The REF column indicates for each data-rate which service is the reference to which the delta in capacity is calculated.

Figure 4: Comparison of CDFs
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3 Conclusion

Table 5 summarises the degradation in capacity for different back-off values for the three BS separation distances. With a separation of 1km, allowing a back-off of up to 2dB for the lower data rates only very marginally effects capacity. For the 2km separation case, the degradation in capacity is below 2% for up to 2dB back off. Finally for the 3km separation case, where some of the UEs are now coverage limited, the degradation in capacity is approaching 5% for the 2dB back-off case. 

These simulations are of a simplified scenario and are only intended to give more understanding of the issues. Clearly a cell containing 30 active users, all using 64kbs+hs in the uplink may not be a realistic scenario.
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