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Conventional receiver performance

1 Introduction

During the feasibility study for SAIC, several companies have presented simulation results for SAIC receivers as well as conventional non-SAIC receivers, the latter being used as reference to indicate a relative gain. While nothing is stated about the nature of such a “conventional” receiver, it seems to be the general opinion that it reflects a typical receiver in current GSM MS.

Comparing the link performance of conventional receivers presented by different companies, a large difference can be seen. This could either be due to actual performance differences of the receivers or due to different implementations of the simulator environment, in particular the agreed GERAN link interference models [1]. To sort this out a verification procedure has been outlined [2].

This contribution presents simulation results for the conventional receiver used by Ericsson in the SAIC feasibility study work.

2 Simulation assumptions

All assumptions and definitions are according to the procedure described in [2], except that a slightly larger number of bursts were simulated for each simulation point (60000 instead of 50000). The seven interference scenarios described therein are listed below.

1. One cochannel interferer IC1 (main interferer) – interferer follows the standard 45.005 test signal i.e. TSC is not included. The level of the interferer is adjusted to the expected power ratio C/IC1.

2. One cochannel interferer IC1 (main interferer) – random TSC excluding TSC0. The level of the interferer is adjusted to the expected power ratio C/IC1.

3. Add an additional cochannel interferer IC2 – random TSC. Power of IC2 6dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+ IC2).

4. Include another cochannel interferer IC3 – random TSC. Power of IC3 10dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+ IC2+ IC3).

5. A residual cochannel interferer ICr included. Power of ICr 9dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr).

6. An adjacent channel interferer Ia included – random TSC. Power of Ia 14dB below power of IC1 – assuming 18dB ACP. At the input to the receiver the power of the adjacent channel interferer is therefore 4dB above the power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr+Ia).

7. Two residual adjacent channel interferers Iar included (one 200kHz below and one 200kHz above the carrier frequency). The power of each of the Iar is 18dB below power of IC1 – assuming 18dB ACP. At the input to the receiver the power is thus identical to the power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz)).

3 Results

For each step, four figures are shown.

The first figure shows raw BER versus average CIR.

The second figure shows raw BER versus burst-wise CIR. To derive this plot, the results for all simulation points were used (as specified in [2], the CIR is iterated from 0 dB to 15 dB in steps of 2.5 dB), in total about 420000 bursts per curve. The bursts were binned according to their burst-wise CIR with a bin width of 1 dB.

The third figure shows a cdf of the burst-wise CIR in the simulation. To derive this plot, only results for the first simulation iteration was used (average CIR=0 dB).

The fourth figure shows class 1A FER versus average CIR.

The results are also summarised in tables in section 4.

3.1 Step 1
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	Figure 1 Average performance for verifica​tion step 1.
	Figure 2 Burst-wise performance for verifica​tion step 1.
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	Figure 3 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 1.
	Figure 4 TCH/AFS 5.9 FER for verifica​tion step 1.


3.2 Step 2
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	Figure 5 Average performance for verifica​tion step 2.
	Figure 6 Burst-wise performance for verifica​tion step 2.
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	Figure 7 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 2.
	Figure 8 TCH/AFS 5.9 FER for verifica​tion step 2.


3.3 Step 3
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	Figure 9 Average performance for verifica​tion step 3.
	Figure 10 Burst-wise performance for verifica​tion step 3.
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	Figure 11 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 3.
	Figure 12 TCH/AFS 5.9 FER for verifica​tion step 3.


3.4 Step 4
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	Figure 13 Average performance for verifica​tion step 4.
	Figure 14 Burst-wise performance for verifica​tion step 4.
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	Figure 15 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 4.
	Figure 16 TCH/AFS 5.9 FER for verifica​tion step 4.


3.5 Step 5
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	Figure 17 Average performance for verifica​tion step 5.
	Figure 18 Burst-wise performance for verifica​tion step 5.
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	Figure 19 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 5.
	Figure 20 TCH/AFS 5.9 FER for verifica​tion step 5.


3.6 Step 6
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	Figure 21 Average performance for verifica​tion step 6.
	Figure 22 Burst-wise performance for verifica​tion step 6.
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	Figure 23 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 6.
	Figure 24 TCH/AFS 5.9 FER for verifica​tion step 6.


3.7 Step 7
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	Figure 25 Average performance for verifica​tion step 7.
	Figure 26 Burst-wise performance for verifica​tion step 7.
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	Figure 27 Burst-wise CIR distribution (average CIR=0dB) verifica​tion step 7.
	Figure 28 TCH/AFS 5.9 FER for verifica​tion step 7.


4 Summary

Table 1, Table 2, Table 3 and Table 4 summarise results shown in section 3. Table 5 shows the burst-wise DIR distribution (10th, 50th and 90th percentiles) of the different steps.

	Verification step
	CIR at 10% RawBER
	CIR at 2% RawBER

	Step 1
	5.8
	13.1

	Step 2
	6.4
	13.7

	Step 3
	6.6
	13.6

	Step 4
	6.6
	13.6

	Step 5
	6.6
	13.5

	Step 6
	6.5
	13.5

	Step 7
	6.5
	13.4


Table 1. CIR at RawBER=10% and 2% (average performance).
	Verification step
	CIR at 25% RawBER
	CIR at 5% RawBER

	Step 1
	-0.5
	5.3

	Step 2
	0.2
	5.7

	Step 3
	0.1
	5.8

	Step 4
	0.0
	5.8

	Step 5
	-0.1
	5.8

	Step 6
	-0.2
	5.7

	Step 7
	-0.3
	5.6


Table 2. CIR at RawBER=25% and 5% (burst wise performance).
	Verification step
	CIR at 10% FER
	CIR at 1% FER

	Step 1
	1.4
	4.2

	Step 2
	2.7
	5.3

	Step 3
	2.9
	5.3

	Step 4
	3.0
	5.4

	Step 5
	2.9
	5.4

	Step 6
	2.9
	5.3

	Step 7
	2.8
	5.3


Table 3. CIR at FER=10% and 1% (average performance).

	Verification step
	10 - percentile 
	50 - percentile
	90 - percentile

	Step 1
	-7.8
	0.0
	8.0

	Step 2
	-7.8
	0.0
	8.0

	Step 3
	-7.8
	-0.5
	6.2

	Step 4
	-7.8
	-0.6
	5.7

	Step 5
	-7.8
	-0.7
	5.2

	Step 6
	-7.8
	-0.8
	5.1

	Step 7
	-7.8
	-0.8
	5.0


Table 4. CIR cdf (calculated at average CIR=0dB).
	Verification step
	10 - percentile 
	50 - percentile
	90 - percentile

	Step 1
	-
	-
	-

	Step 2
	-
	-
	-

	Step 3
	1.3
	6.4
	13.9

	Step 4
	-0.1
	4.3
	10.5

	Step 5
	-1.7
	2.4
	7.7

	Step 6
	-2.1
	2.0
	7.2

	Step 7
	-2.4
	1.7
	6.8


Table 5. DIR cdf (calculated at average CIR=0dB).
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