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1 Introduction

In Tdoc SMG2 1030/00 [1], simulations were performed to investigate the possible capacity gains that could be achieved by introducing independent uplink and downlink channel assignment. The conclusion of this paper was that a gain could be achieved in the case of a 1/3 reuse, if no frequency hopping or if cyclic frequency hopping is employed. However, the simulations in [1] were based on several simplifications, which have been commented in SMG2 #46: 

· dynamic simulation should be used instead of static ones

· DTX should be included

· Random frequency-hopping should be applied,

· Power control was missing

· The measurement imperfections are important

· Some realistic half-duplex constraints should be taken into account

The present paper shows that the gain obtained in [1] disappears when only a subset of these issues are considered, namely in dynamic simulations with DTX and random frequency-hopping, and that no capacity benefit can be expected by introducing unidirectional channels alone.

2 Simulation assumptions

Some general assumptions made in the simulations are:
· The frequency reuse pattern was 1/3. 9 clusters were simulated, and a wrap-around technique was used to avoid border effects.

· A cell radius of 500 meters was used.

· The standard deviation for the lognormal fading was 6 dB.

· The voice activity was 60%.

· The downlink was simulated only.

· The spectrum available was 4.8 MHz, which means that 8 frequencies (64 channels) were available in each sector.

· Random frequency hopping was assumed. No power control was used in the simulation.

· 32 mobiles per cell. With this load, the 10th percentile C/I is about 10 dB.

Two simulations were run:

1. In algorithm 1, the channel allocation was performed randomly.

2. In algorithm 2, the MS was placed on one of the available channels that maximized its C/I at the instant the channel allocation is performed.

The same traffic situation was used in both cases, meaning that the same MSs were generated in both simulations, with the same position and the same activity on the channel. The purpose of that is to make the comparison between the simulations easier and fairer.

3 Results

The c.d.f. for the mean C/I per call is shown on figure 1. Figure 2 shows also the c.d.f. of the difference of mean C/I for the calls between simulation 1 and simulation 2.

As it can be seen, the difference between the algorithm is very small: the gain is about 0.5 dB for algorithm 2 at 10th percentile C/I. 

The reason for that, as shown on figure 2, is that for 40% of the mobiles, the decision taken when choosing the channel was worse than the one that would have been made if the channel had been chosen randomly. There are two main reasons for that:

· First, DTX makes the measurement unsure. A strong interferer might be in DTX when the mobile chooses its channel.

· The dynamic of the simulations: a call might begin that creates high interference to a mobile, even though this one had chosen a channel where the interference was low at the beginning of its call.

The power control and the coexistence of dedicated and shared channels on the same spectrum would make the channel estimation even more unsure, and the gain observed here would disappear totally if these aspects were included in the simulation.

Channel reallocation would not be a good way to overcome the change of the interference situation, as it would generate a huge amount of overhead, especially if both the uplink and downlink had to be dealt with. The half-duplex constraints of the mobiles would moreover have to be taken into account.

Moreover, with random frequency hopping, mobiles that are allocated different MAIOs1  on the same timeslot are subject to the same interference, since the same frequencies are included in the hopping sequence anyway. The choice when allocating a channel to a mobile is thus the one of the timeslot, and it should be noted that it is possible today in GPRS to allocate different timeslots for the uplink and the downlink, as long as the same MAIO is used for both.

1 
Mobile Allocation Index Offset, which describes the offset of the mobile hopping sequence from the cell´s reference hopping sequence.
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Figure 1: Mean C/I per call for the two algorithms.
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Figure 2: Mean C/I difference per call between the two algorithms.

4 Conclusions

It was shown that the capacity gain made by using a channel algorithm such as the one described in [1] disappears as soon as more realistic assumptions are made, and frequency-hopping used. Introducing unidirectional channels, i.e. breaking the fixed offset between the frequencies used on the up- and the downlink, do not provide any benefit based on foregoing assumptions, compared to the channel allocation possibilities already offered by GPRS today, but would cause additional overhead and additional complexity on the mobile side.

Therefore, it is proposed not to introduce unidirectional channels until and if the advantage to use it is proved. For release 00, it is proposed not to support unidirectional channels in order to stabilize the stage 2 description.
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