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Introduction

As stated in the last teleconference meeting of June 8th, there is a need for a good but simple channel model that allows us to take into account the effects of the real radio channel.  Also, in the situation of overlapping BSSs, there is a need to simulate the effects of the interfering stations.  This paper tries to present a possible approach for simulating overlapping BSSs with the OPNET tool. 

Real Operation Scenario

The transmission range of a station can be divided in three types, based on the quality of the signal that the other stations would receive. The range could be classifed as: Type 1) the range of correct reception; or, Type 2) the range of interference, and Type 3) the range of no reception.  In Figure 1, for STA1 transmitter, the blue area represents the range of correct reception by other stations, while the green area represents the range of interference.  The real ranges are not perfectly circular or static along the time, but for our purposes this approximation is good enough.
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Figure 1.  Transmission range of one station and its effect over other stations.

In our example of Figure 1, STA2 can receive the transmissions of STA1 correctly in most cases, while STA3 will detect these transmissions as interference.  That is, STA3 senses the transmissions of STA1, but cannot receive them correctly.  On the other hand, STA4, located beyond the green area, is not affected by any transmission from STA1.

Therefore, in case of overlapping BSSs, there are two types of interference, as shown in Figure 2:

1. The interference due to the reception of frames transmitted from the other BSS, that is, one station can detect correctly, with low BER, frames transmitted by stations belonging to a different BSS.  For example, the interference of STA1,2 on STA2,1.

2. The interference due to the reception of signals that can not be detected as frames, but that reduce the SIR (Signal to Interference Ratio), that is, one station receives some signals with enough energy to be not considered conventional channel noise, but not enough to be decoded as frames either.  For example, the interference of STA1,1 on STA2,1.
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Figure 2.  Example of two types of interference that a station can receive from an overlapping BSS.

Simulation Approaches

In this section, we present some ideas about how to implement the models for the simulation of overlapping BSSs.  We are supposing the use of a two states Markov model, as stated in the document ‘Channel Model Proposal for 802.11e MAC Simulations’ by Sunghyun Choi.  The election of the channel model for the simulations is not issue of this paper, but we believe that a simple model, like the one proposed, is good enough to simulate the effects of the channel on  BER.

Interference Type 1

For simulating the interference of Type 1, independently of the channel model implemented, we can directly configure in the simulator two BSSs at very close range, so that a subset of the stations of one BSS can receive the frames transmitted by the other BSS.  Therefore, there is no need to complicate the channel model modelling this interference.  The problem here is that we have done some experiments to see if two OPNET ‘subnet’ objects (in the IEEE 802.11 model, a BSS is a ‘subnet’ object) can hear each other, with negative results.  I have contacted with OPNET guys, and I expect some information regarding this.

Interference Type 2

For simulating the interference of Type 2, we can not do the same as in the interference of Type 1, because with the two states Markov channel model, we do not use all the information about power levels in reception, SNR…  Therefore, we have to simulate this effect as BER in the channel model.  There are several options:

1. With the two states Markov model, adding the effect of interference from other BSSs should not be very complicated.  The bad channel state in the Markov model could represent both the fading effect and the interference from another BSS.

2. In a similar way, we could use a four states Markov model (good without interference, good with interference, bad without interference, bad with interference).  This way, we could simulate the fading effects in the channel all together with the interference, but now giving a different BER to each state.

Conclusion

As the main objective of the channel model is to simmulate a real channel in terms of BER, we do not need to implement every small detail that would complicate the simulation model.  We believe that a simple but efficient Markov model offers what we need to take into account the effects of the radio channel, both in situations of a single BSS or in situations of overlapping BSSs.
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