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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 a mix of different active services, or TFCs within the deployment scenario. Each individual UE will only have one TFC available to it, and will either be successful, or be in outage. The TFC available to each UE will be determined randomly at the start of the simulation from a pre-defined probability associated with each TFC. 

All mixed-traffic simulations were performed with a BS separation of 2km. The different traffic mixes simulated are detailed in Table 1, the Eb/No values required for these different services are calculated in the simulation assumption document.

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

Table 1: Simulation traffic mixes
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2 Simulation results – Mixed traffic-service scenarios

2.1 Traffic mix 1

Traffic mix1 is made up of 60% 12.2kbps users and 40% 64kbps users, of these each fraction is further split into half using HSDPA, and half without HSDPA. Mix 1a is without any UE allowing a back-off in maximum transmit power, Mix1b includes the 12.2kbps+hs users having a 2dB back-off in transmit power.

The percentage of each service users in outage is shown in Figure 1. Analysing the difference between the two simulations it can be seen that the percentage of 12.2kbps+hs users in outage rises from 7.0% to 10.8%. This wasn’t seen in the single traffic mix simulations, and can be explained by the fact that in these simulations interferers using maximum transmit power still present, which wasn’t the case in the single traffic mix simulations.

Furthermore, the percentage of users in outage for the other services, 64kbps, 64kbps+hs and 12.2kbps that do not allow a power back-off is actually less, this is due to the fact that some of the largest interferers, the 12.2kbps+hs users that needed maximum transmit power are now in outage, and not contributing any interference.

From the single traffic mix simulations it was seen that at a BS separation of 2km, the predominant cause of outage was interference blocking rather than coverage, with less than 1% of UEs being coverage limited.

Figure 1: Simulation results of Traffic mix1
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2.2 Traffic Mix2

Traffic mix2 is made up of 60% 12.2kbps users, 20%32kbps users and 20% 64kbps users, of these each fraction is further split into half using HSDPA, and half without HSDPA. Mix 2a is without any UE allowing a back-off in maximum transmit power, Mix2b includes the 12.2kbps+hs users having a 2dB back-off and the 32kbps+hs users having a 1dB backoff in transmit power.

Figure 2: Results of Traffic Mix2 simulations

[image: image3.emf]Results of Traffic Mix2 simulations

0%

2%

4%

6%

8%

10%

12%

14%

16%

12_2 32 64 12hs 32hs 64hs

Service

Percentage in outage

Mix2a

Mix2b


The percentage of each service users in outage is shown in Figure 2. Analysing the difference between the two simulations it can be seen that the percentage of 12.2kbps+hs users in outage rises from 5.0% to 7.8% when the 2dB back off is introduced. In the case of the 32kbps+hs users, the outage rises from 7.5% to 9.0% when the 1dB back off is introduced.

The increase in users in outage for these two cases when the proposed back off values are introduced is significantly higher than in the single traffic case simulations. As explained this is due to the presence of UEs without a back off which are still transmitting at maximum transmit power, and hence the total noise rise is not reduced as much as it is when all users have a reduced maximum transmit power.

3 Conclusion

Having simulated a mixed traffic scenario it has become clear that the degradation in capacity could be higher than indicated in the single traffic scenarios simulations, as in these simulations all of the maximum transmitting interferers were removed (in outage), and thus the overall noise rise was reduced.

In the mixed traffic scenario some UEs could still be transmitting at maximum power, eg. The ones with services that do not permit a back off, eg. 12kbps, 64kbps+hs, and so the noise rise is not reduced to the same effect.

A summary of the outages of the 12.2kbps+hs and the 32kbps+hs with proposed back off values of 2 and 1dB respectively are shown in Table 2, and whilst the increase is significantly greater than the single traffic mixed case, the values are still less than 5%.

Table 2: Summary of Outage
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