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1. Introduction

Recently, there have been a number of contributions [1]-[4] addressing single-antenna interference cancellation (SAIC) receivers as a means for improving MS performance, and consequently increasing GSM DL capacity. Significant performance gains were reported, translating into an SINR improvements in the order of 8dB to 16B. It should be clear, however, that in order to obtain an SINR gain of e.g. 10dB with an SAIC receiver, the strongest interferer in the system should be stronger (actually much stronger) than ten times the sum of all the other interferers and noise sources in the system. While such a scenario may occur from time to time, it is not likely that performance gains of this magnitude would be obtained in realistic scenarios. The reason being that the overall performance gain of SAIC is actually dictated by those scenarios where the gain is the lowest, as we briefly demonstrate in Section 2. In view of this observation, it seems that there is a need for an agreed upon simulation set-up to test SAIC performance gains. In Section 3 we propose two such tests based on the results of Hagerman [6], over which there seems to be a broad consensus (e.g. [1] [3] [5]). 

2. A Simple SAIC Performance Example

In general, the performance of SAIC receiver is mathematically intractable. Hence it can only be handled via computer simulations and/or performance bounds. Still with the following simple example we can emphasize some of its main features rather easily. To this end, let us consider a simplistic two state channel scenario where in the first state the SINR gain of the SAIC receiver (compared to the conventional receiver) is 
[image: image1.wmf]a

 and in the second state it is 
[image: image2.wmf]b

. Suppose the probability that the channel be in each of these states is ½, and assume the total interference plus noise seen by both receivers is approximated to be Gaussian. Then, the averaged error probability of the SAIC receiver operating over this channel is given by
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Equation 1
 where 
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 , and SINR is the signal to noise plus interference power ratio as seen by a conventional receiver (which for simplicity is assumed to be equal for both channel states).

Applying Jensen’s inequality and invoking the convexity of the function 
[image: image5.wmf])
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Equation 2
For completeness, we note that the performance of the conventional receiver in the above setting is simply


[image: image7.wmf])

(

SINR

Q

P

al

Convention

e

=


Equation 3
Comparing the RHS of Equation 2 to Equation 3, we immediately observe that:

(a) The SAIC performance gain over this two-state channel model is smaller than the average of the gains per channel state, i.e. less than 
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(b) When the difference between 
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 and 
[image: image10.wmf]b

 is large, the SAIC performance gain is strongly biased towards 
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Property (a) follows from the fact that the error probability of SAIC is higher than the RHS of Equation 2, and Property (b) follows from the fact that the inequality in Equation 2 become loose as the difference between 
[image: image12.wmf]a

 and 
[image: image13.wmf]b

increase.

In plain words, this simple example emphasizes that in real-life scenarios, the overall performance gain would be governed by those settings where the SAIC perform the poorest!  Therefore, while there may be some situations where SAIC gains are very large, in real life it will be those low-gain scenarios that will dictate the overall performance gains. 

3. The Proposed Simulation Set-Up

In order to assess the potential performance gain of SAIC receivers, we propose to follow the results obtained by Hagerman [6]. In particular, examining the hexagonal model results in Fig 8 of [6], we see that the strongest interferer portion out of the total interference is between 0.47 to 0.63. We propose to use the average value of 0.55. Thus, the simulation set-up we propose (in line with Section 6.3  of TS 05.05 [7]) is the following. 

Hagerman’s Hexagonal Model

The wanted and interfering signal shall be subject to the same propagation profiles (per annex C of [7]), independent on the two channels. Per C/I value, the interfering signal will occupy, on average
, 55% of the total interference with the remaining 45% being additive white Gaussian noise. 
Referring now to the Manhattan grid model in Fig 9 of [6], we see that the strongest interferer portion out of the total interference is between 0.63 to 0.77. We propose to use the average value of 0.70. Thus, the simulation set-up we propose is the following. 

Hagerman’s Manhattan Grid Model

The wanted and interfering signal shall be subject to the same propagation profiles (per annex C of [7]), independent on the two channels. Per C/I value, the interfering signal will occupy, on average1, 70% of the total interference with the remaining 30% being additive white Gaussian noise.

4. Conclusions

Recent interest in advanced receiver technology necessitates an agreed upon simulation test set-up, to be used when different receiver technologies are investigated and compared. There seems to be a broad consensus around the results derived by Hagerman in [6]. Based on these results, two test set-ups were proposed for future work under this work item. 
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� The averaging is performed over all channel realizations of the interfering signal.
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