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1 Introduction

The ACIR simulation results from Ericsson for the macro-macro scenario have been presented in [1] and [2]. In this paper the results for the uplink in a macro-micro scenario are presented. Only the 8 kbps speech service is simulated due to the lack of time for simulations.

2 Description of Simulations

Figure 1 presents the cell plan used in the simulations. Macro cell layer consists of 9 cells, which are wrapped-around. Micro cell layer consists of 72 cells placed on the Manhattan grid. Normal interference calculation method (similar to the macro-macro scenario) was used instead of the simplified model given in [3]. The path loss between a micro base station and a mobile located outside the city area was calculated using the COST Walfish-Ikegami model given in [3], i.e. similar to the micro cell propagation model, but without the street level propagation component. Uplink interference values for the macro cells were collected only from the cells overlapping with the micro cells. All other applicable simulation parameters were set according to [3]. Furthermore, the layer loading scenario was also according to the [3].
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Figure 1.  Cell deployment for the macro-micro scenario.

3 Simulation Results

As mentioned, only the 8 kbps speech service was simulated for the uplink. Furthermore, both agreed simulation options were studied.

3.1 Option A

As defined in [3] the noise rise threshold was set to 6 dB and 20 dB in macro and micro cells, respectively. The mobile station dynamic range was kept at 65 dB. With these conditions, the 20 dB noise rise corresponds to approximately 24% average load in the micro layer.

The results are shown in Figure 2. As can be seen, the micro layer capacity does not suffer that much until the ACIR becomes less than 30 dB. However, the macro cell capacity starts dropping with ACIR less than 35 dB.
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Figure 2.  Relative capacity versus the ACIR for 8 kbps speech service in the uplink (option A).

3.2 Option B

As defined in [3] the micro base stations were de-sensitised with 14 dB. In the simulator this was done by adding 14 dB extra path loss to the to the micro base stations. Furthermore, the noise rise threshold was set to 6 dB for both layers. The mobile station dynamic range was set to 65 dB. With these conditions, the average micro cell load becomes approximately 18%.

The results are shown in Figure 3. As can be seen, the results do not differ considerably from the results for option A.
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Figure 3.  Relative capacity versus the ACIR for the 8 kbps speech service in the uplink (option B).

4 Conclusions

The loading scenario used in this study puts quite hard requirements for the micro layer: high (75%) loaded macro layer, and light loaded (20 – 25%) micro layer. However, according to the results presented in this paper, the uplink capacity in the micro cells does not suffer considerably until the ACIR is less than 30 dB. On the other hand, the macro cell capacity starts dropping with ACIR less than 35 dB. The results do not differ between to two options agreed for providing 14 dB “de-sensitisation”.

If the load in the micro layer would have been increased, the capacity might have decreased more for the macro layer. Increasing the MS dynamic range can help the situation in the macro layer, since the mobiles connected to micro base stations can transmit with lower power, but at the same time this may have an impact for the micro cells.
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