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SAIC/ARP link level model verification

1. Introduction

During the discussion in the SAIC adhoc #3 and the TSG GERAN #17 meeting several input papers presented link level performance results both for SAIC and conventional receivers. A comparison between the different input papers demonstrated a significant performance difference even for conventional receivers when using the four link level models developed and used in the SAIC feasibility study. The large performance difference can either be a result of difference in the conventional receiver designs used by the companies or a consequence of different interference modelling. Although not very critical for the conclusions in the feasibility study such differences can be crucial in the stage 3 specification work.

In this contribution the performance of a conventional receiver (the receiver used by Nokia during the SAIC feasibility study) and the interference statistics generated by the link level model in the Nokia simulation environment are presented for the three different setups agreed during the SAIC/ARP phone conference 3. Marts 2004. 

2. Interference models

An important part of the SAIC feasibility study has been the definition of the four complex link level models characterising the expected link layer behaviour in different network configurations. These complicated models have been necessary to estimate the realistic SAIC performance gain when operating in different network configurations. The link level parameters for configuration 2, which will be used throughout this contribution, can be seen in Table 1 (the parameters for all four link level models can be found in section 5.3.1 in the TR [2]).

	Link Parameter
	Configuration 2 40% Load

	Desired signal, C

TSC

Fading
	TSC0

	Dominant Coch. Interf.

TSC

Fading
	Random TSC excluding TSC0

	2nd Strongest Coch. Interf.

Ic1/Ic2

TSC

Fading
	6 dB

Random TSC

	3rd Strongest Coch Interf.

Ic1/Ic3

TSC

Fading
	10 dB

Random TSC

	Residual Coch. Interf.

(filtered AWGN)

Ic1/Icr

TSC

No Fading
	9 dB

NA

	Dominant Adj. Interf.

Ic1/Ia

TSC

Fading
	14 dB

Random TSC

	Residual Adj. Interf. 

(filtered AWGN)

Ic1/Iar1
TSC

No Fading
	15 dB

NA


Table 1 Interferer levels for network configuration 2.

When investigating the performance of SAIC receivers the CIR and DIR statistics are two important parameters used to characterize the performance. When operating in environments having a single interferer type e.g. co-channel interference the definitions of CIR and DIR are:
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In multi-interferer environments having co- and adjacent channel interference present at the same time these definitions can be modified to the following:
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where ( denotes the assumed ACP i.e. the attenuation done by the receive filter of the first adjacent channel interferer offset 200kHz from the carrier. Both the use of interferer models having simultaneous co- and adjacent channel interference and the inclusion of the ACP in the above formulations have been questioned by several companies. In this contribution the TR definitions are followed directly whereas the validity of the assumptions and definitions have been discussed in a previous contribution [1].

3. Model verification

The complex link level models developed during the SAIC feasibility study are important for estimating the expected link and system level gains from SAIC/ARP. In order to compare the results reported by different companies it is crucial that the models are build and used in the same way especially during the stage 3 specification work. During the ARP telephone conference medio January 2004 and in the TSG GERAN #18 meeting several procedures (as described in [1]) for model verification were proposed and discussed but it was agreed, at least initially, to follow the procedure described in details in this section. 

The procedure is based on the observation that a number of companies have been reporting nearly identical performance for a conventional receiver when operating in a simple single interferer scenario. The idea is to make a step wise extension of the interferer model towards configuration 2
 from the SAIC TR (described in section 2). In each step an interferer will be added to the link level model and the average and burst wise RawBER performance of a conventional receiver and the burst wise CIR and DIR distributions will be reported. It is believed that differences in interference modelling e.g. for the adjacent channel interference will result in differences in both the performance of a conventional receiver and the reported CIR and DIR distributions. When calculating the burst wise CIR (for the iteration having an average CIR of 0dB) and DIR distributions the definitions presented in section 2 (and the SAIC TR section 5 [2]) should be used assuming an 18dB ACP.   

Simulations for the model verification will include the following steps (results for the different steps are presented in section 5.1-5.7):

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)).

This step-wise verification procedure will be used on the following three setups, ie. totally 21 simulations have to be performed for this verification procedure:

1. Basic synchronized configuration 2 setup without frequency offset, interferer delay profile and receiver impairments. Results for this basic configuration have already been presented by three companies at the TSG GERAN #18 meeting [4][5][6].

2. Include frequency offset and interferer delay profile in the synchronized configuration 2 setup
. The frequency offset and the interferer delay profile should be modelled as described in the SAIC TR section 5 [2]. 

3. Extend the configuration 2 setup (including frequency offset) to asynchronous operation as has been defined in the SAIC TR section 5 [2]. When simulating the asynchronous setup DTX=0 will be assumed, ie. no additional scaling of the interferers should be used.

4. Simulation assumptions

The simulations performed in this paper have been made using a conventional receiver compliant to the 3GPP specifications. A TU3ifh channel profile at 1800/1900MHz has been used both for the carrier and interferers IC1+IC2+IC3+Ia. For the residual interferer terms ICr+Iar(+200kHz)+Iar(-200kHz) the modelling described in section 5 of the technical report has been used [2]. For the carrier TSC0 is used and for the interferers the TSC is taken from a uniform distribution including all eight TSCs defined in 45.002
. The receiver reflects a realistic implementation including burst wise estimation of channel, timing etc. Power ramping is done according to the time mask specified in 45.005 for normal bursts and during the guard period uniform distributed random symbols are used as described in section 5.4.5 of the TR [2]. The use of different ramping functions by the companies can of course give different performance but this is only expected to be a minor effect especially for setup 1 and 2.

The average performance is carried out in the CIR range from 0 to 15dB in steps of 2.5dB and for each CIR level 50000 bursts have been simulated. The same simulation data (i.e. totally 350000 bursts) are also used to generate the burst wise RawBER performance curves. 

5. Simulations

Several plots will be used in this section to analyse the performance and the interferer characteristics for the 7 verification steps for each of the three setups described in section 3. The RawBER (average and burst wise
) and the TCH/AFS 5.9 FER will used to demonstrate the behaviour of the conventional receiver for a given interference scenario. Due to the lack of interference cancellation capabilities in the conventional receiver it is expected that the performance will be nearly identical for the 7 verification steps. The characteristics of the interferers will be demonstrated using the distribution of the burst wise CIR and DIR
. Due to the scaling of the interferer power the average CIR will be 0dB for each of the steps but the CIR will have a narrower distribution. For the DIR the inclusion of more interferers will clearly reduce the average DIR value and make the DIR distribution narrower.

5.1 Verification Step 1 (C/IC1)

For the first verification step the average and burst wise RawBER performance can be seen from Figure 1 and Figure 2 respectively. The CIR distribution (cdf) is plotted in Figure 3 and finally the TCH/AFS5.9 FER
 can be seen from Figure 4. Because this verification step only includes a single interferer the DIR is infinite in all bursts.
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	Figure 1 Average performance for verifica​tion step 1 (C/IC1).
	Figure 2 Burst wise performance for verifica​tion step 1 (C/IC1).
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	Figure 3 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 1 (C/IC1).
	Figure 4 TCH/AFS5.9 FER for verifica​tion step 1 (C/IC1).


5.2 Verification Step 2 (C/IC1)

The second step is nearly identical to the first step except TSCs will be included in the interferer. The average and burst wise RawBER performance can be seen from Figure 5 and Figure 6 respectively. The CIR distribution (cdf) is plotted in Figure 7 and finally the TCH/AFS5.9 FER can be seen from Figure 8. Like in the first verification step the DIR is infinite in all bursts.
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	Figure 5 Average performance for verifica​tion step 2 (C/IC1).
	Figure 6 Burst wise performance for verifica​tion step 2 (C/IC1).
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	Figure 7 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 2 (C/IC1).
	Figure 8 TCH/AFS5.9 FER for verifica​tion step 2 (C/IC1).


5.3 Verification Step 3 (C/(IC1+ IC2))

An additional interferer has been added in this step meaning finite DIR values as can be seen in figure Figure 12. The average and burst wise RawBER performance can be seen from Figure 9 and Figure 10 respectively. The CIR distribution (cdf) is plotted in Figure 11 and finally the TCH/AFS5.9 FER can be seen from Figure 13. 
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	Figure 9 Average performance for verifica​tion step 3 (C/(IC1+ IC2)).
	Figure 10 Burst wise performance for verifica​tion step 3 (C/(IC1+ IC2)).
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	Figure 11 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 3 (C/(IC1+ IC2)).
	Figure 12 Burst wise DIR distribution verifica​tion step 3 (C/(IC1+ IC2)).
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	Figure 13 TCH/AFS5.9 FER for verifica​tion step 3 (C/(IC1+ IC2)).


5.4 Verification Step 4 (C/(IC1+ IC2+ IC3))

For the fourth verification step the average and burst wise RawBER performance can be seen from Figure 14 and Figure 15 respectively. The CIR distribution (cdf) is plotted in Figure 16 and the DIR distribution (cdf) in Figure 17. Finally the TCH/AFS5.9 FER can be seen from Figure 18. 
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	Figure 14 Average performance for verifica​tion step 4 (C/(IC1+ IC2+ IC3)).
	Figure 15 Burst wise performance for verifica​tion step 4 (C/(IC1+ IC2+ IC3)).


	[image: image20.wmf]-15

-10

-5

0

5

10

15

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

CIR cdf Step4

CIR

CDF

Setup 1

Setup 2

Setup 3


	[image: image21.wmf]-20

-15

-10

-5

0

5

10

15

20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

DIR cdf Step4

DIR

CDF

Setup 1

Setup 2

Setup 3



	Figure 16 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 4 (C/(IC1+ IC2+ IC3)).
	Figure 17 Burst wise DIR distribution verifica​tion step 4 (C/(IC1+ IC2+ IC3)).
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	Figure 18 TCH/AFS5.9 FER for verifica​tion step 4 (C/(IC1+ IC2+ IC3)).


5.5 Verification Step 5 (C/(IC1+ IC2+ IC3+ ICr))

For this verification step the average and burst wise RawBER performance can be seen from Figure 19 and Figure 20 respectively. The CIR distribution (cdf) is plotted in Figure 21 and the DIR distribution (cdf) in Figure 22. Finally the FER for TCH/AFS5.9 can be seen in Figure 23.
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	Figure 19 Average performance for verifica​tion step 5 (C/(IC1+ IC2+ IC3+ ICr)).
	Figure 20 Burst wise performance for verifica​tion step 5 (C/(IC1+ IC2+ IC3+ ICr)).
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	Figure 21 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 5 (C/(IC1+ IC2+ IC3+ ICr)).
	Figure 22 Burst wise DIR distribution verifica​tion step 5 (C/(IC1+ IC2+ IC3+ ICr)).
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	Figure 23 TCH/AFS5.9 FER for verifica​tion step 5 (C/(IC1+ IC2+ IC3+ ICr)).


5.6 Verification Step 6 (C/(IC1+ IC2+ IC3+ ICr+ Ia))

In validation step 6 adjacent channel interference has been added. The average and burst wise RawBER performance can be seen from Figure 24 and Figure 25 respectively. The CIR distribution (cdf) is plotted in Figure 26 and the DIR distribution (cdf) in Figure 27. Finally the FER for TCH/AFS5.9 can be seen in Figure 28.
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	Figure 24 Average performance for verifica​tion step 6 (C/(IC1+ IC2+ IC3+ ICr+ Ia)).
	Figure 25 Burst wise performance for verifica​tion step 6 (C/(IC1+ IC2+ IC3+ ICr+ Ia)).
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	Figure 26 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 6 (C/(IC1+ IC2+ IC3+ ICr+ Ia)).
	Figure 27 Burst wise DIR distribution verifica​tion step 6 (C/(IC1+ IC2+ IC3+ ICr+ Ia)).
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	Figure 28 TCH/AFS5.9 FER for verifica​tion step 6 (C/(IC1+ IC2+ IC3+ ICr+ Ia)).


5.7 Verification Step 7 (C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz)))

In this final verification step the complete interferer model has been built. The average and burst wise RawBER performance can be seen from Figure 29 and Figure 30 respectively. The CIR distribution (cdf) is plotted in Figure 31 and the DIR distribution (cdf) in Figure 32. Finally the FER for TCH/AFS5.9 can be seen in Figure 33.
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	Figure 29 Average performance for verifica​tion step 7 (C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz))).
	Figure 30 Burst wise performance for verifica​tion step 7 (C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz))).
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	Figure 31 Burst wise CIR distribution (average CIR=0dB) verifica​tion step 7 (C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz))).
	Figure 32 Burst wise DIR distribution verifica​tion step 7 (C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz))).

	[image: image37.wmf]0

1

2

3

4

5

6

7

8

9

10

10

-5

10

-4

10

-3

10

-2

10

-1

10

0

TCH/AFS5.9 FER Step7

CIR

FER

Setup 1

Setup 2

Setup 3



	Figure 33 TCH/AFS5.9 FER for verifica​tion step 7 (C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz))).


6. Discussion

In this section a number of characteristics, from the figures presented in the last section, will be extracted, analysed, and discussed. The purpose is to identify if the performance, CIR and DIR statistics have the expected behaviour when the link level model is expanded from a simple single interferer model to the complete GERAN link level model. 

For the average RawBER performance Table 2 lists the 10% and 2% RawBER performance figures for the different steps. The values clearly demonstrate that inclusion of the TSC in step 2 (for setup 1 and 2) has a negative impact on the performance, for setup 3 the impact is as expected very small. This is expected since the 8 TSCs are not orthogonal thereby affecting the quality of the channel estimate. Clearly this is even more important for the SAIC receivers as have been demonstrated in previous contributions (see e.g. [3]). Besides the inclusion of the TSC there is minor performance degradation when going from one to two interferers. The reason for the degradation when adding the second interferer is most likely that this interferer can have the same TSC as the carrier, which causes significant performance degradation even for a conventional receiver (see e.g. [3]). For the following steps in the verification process the performance is as expected constant, indicating that the conventional receiver is rather insensitive to the link level interferer model.

	
	Setup 1
	Setup 2
	Setup 3

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

	Step 1
	5.55dB
	12.90dB
	5.55dB
	12.90dB
	4.50dB
	12.50dB

	Step 2
	6.1dB
	13.4dB
	6.0dB
	13.4dB
	4.6dB
	12.6dB

	Step 3
	6.25dB
	13.45dB
	6.2dB
	13.4dB
	5.0dB
	12.65dB

	Step 4
	6.3dB
	13.45dB
	6.3dB
	13.40dB
	5.15dB
	12.65dB

	Step 5
	6.3dB
	13.40dB
	6.3dB
	13.40dB
	5.25dB
	12.65dB

	Step 6
	6.25dB
	13.30dB
	6.25dB
	13.30dB
	5.25dB
	12.60dB

	Step 7
	6.25dB
	13.30dB
	6.25dB
	13.30dB
	5.25dB
	12.60dB


Table 2. CIR at RawBER=10% and 2% (average performance).
Main performance figures for the burst wise RawBER performance are listed in Table 3 for setup 1 – for the other two setups the burst wise RawBER is unfortunately not available. Like it was demonstrated for the average performance the inclusion of TSC in step 2 causes a significant degradation of the performance. When more interferers are included in the link level model Table 3 demonstrates how the performance is slightly improved at 25% RawBER whereas the performance is rather constant for the 5% RawBER.

	Verification step
	CIR at 25% RawBER
	CIR at 5% RawBER

	Step 1
	-0.55dB
	5.00dB

	Step 2
	-0.10dB
	5.55dB

	Step 3
	-0.20dB
	5.70dB

	Step 4
	-0.25dB
	5.70dB

	Step 5
	-0.35dB
	5.70dB

	Step 6
	-0.40dB
	5.60dB

	Step 7
	-0.45dB
	5.55dB


Table 3 CIR at RawBER=25% and 5% (burst wise performance)
 for setup 1.
In Table 4 the FER performance is demonstrated for TCH/AFS5.9 and as expected when including the TSCs in setup 1 and 2 the performance of the conventional receiver is degraded. For setup 3 the inclusion of the TSC has as expected only a minor impact. When going from Step2 to Step3 a considerable loss can also be seen for the FER whereas the loss in RawBER was much smaller. The reason for the higher loss for the FER is most likely the fact that when having two instead of one interferer the variation of the interfering signal and therefore also the variation of the RawBER is reduced. Consequently the coding gain will be lower. When adding more interferers the performance is nearly constant and even slightly improved for Step6-7. The reason is that when having these multiple interferers the interfering signal is nearly white but the variations in the carrier signal caused by the frequency hopping give some coding gain.
	
	Setup 1
	Setup 2
	Setup 3

	Verification step
	CIR at 10% FER
	CIR at 1% FER
	CIR at 10% FER
	CIR at 1% FER
	CIR at 10% FER
	CIR at 1% FER

	Step 1
	0.7dB
	3.6dB
	0.7dB
	3.6dB
	0.0dB
	3.4dB

	Step 2
	1.55dB
	4.5dB
	1.5dB
	4.5dB
	0.1dB
	3.45dB

	Step 3
	2.55dB
	5.4dB
	2.35dB
	5.2dB
	0.65dB
	3.6dB

	Step 4
	2.70dB
	5.5dB
	2.55dB
	5.30dB
	0.80dB
	3.70dB

	Step 5
	2.70dB
	5.25dB
	2.55dB
	5.15dB
	1.05dB
	3.85dB

	Step 6
	2.60dB
	5.15dB
	2.50dB
	5.1dB
	1.05dB
	3.8dB

	Step 7
	2.60dB
	5.1dB
	2.50dB
	5.05dB
	1.05dB
	3.75dB


Table 4. CIR at FER=10% and 1% (average performance).

Having presented the performance figures the next step is to demonstrate characteristics of the interferers. In Table 5 the 10 -, 50 -, and 90 – percentile of the CIR cdf are presented. As can be seen the 10 – percentile value is constant for the different verification steps while the values for the 50 – and 90 – percentiles are decreasing due to the narrowing of the CIR distribution when more interferers are included in the model. The narrowing of the distribution is completely expected because of the independent fading of the interferers resulting in a more constant interferer level and considerable reduction of the 90 - percentile. While the high CIR values mainly are controlled by the interference the lower CIR values a result of the carrier fading which clearly is unaffected by including more interferers and this explains the constant level of the 10 – percentile.

As described previously the burst wise CIR values used for the CIR cdfs are calculated from the first simulation iteration where the average CIR is 0dB. It can thus look suspicious that the median value in Table 5 is nearly 1dB lower for the last verification step but the reason is that the CIR cdfs are calculated from the burst wise CIR whereas the CIR for the average assessment is calculated as (for verification step 2):
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where 
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 denotes averaging for all the values in an iteration. Clearly this gives a different as can be seen in Table 5. Another noticeable characteristic in the table is the higher CIR values at the 50 - and 90 – percentile for setup 3 compared to setup 1 and 2. The higher CIR values will as have been shown e.g. in Table 2 result in improved performance for asynchronous compared to synchronous mode. 
	
	Setup 1
	Setup 2
	Setup 3

	Verification step
	10 – perc. 
	50 – perc.
	90 – perc.
	10 – perc. 
	50 – perc.
	90 – perc.
	10 – perc. 
	50 – perc.
	90 – perc.

	Step 1
	-7.8dB
	0.0dB
	7.9dB
	-7.8dB
	0.0dB
	7.9dB
	-7.7dB
	1.1dB
	10.0dB

	Step 2
	-7.8dB
	0.0dB
	7.9dB
	-7.8dB
	0.0dB
	7.9dB
	-7.7dB
	1.1dB
	10.0dB

	Step 3
	-7.8dB
	-0.5dB
	6.2dB
	-7.8dB
	-0.5dB
	6.2dB
	-7.7dB
	0.4dB
	7.8dB

	Step 4
	-7.8dB
	-0.7dB
	5.8dB
	-7.8dB
	-0.7dB
	5.8dB
	-7.7dB
	0.2dB
	7.1dB

	Step 5
	-7.8dB
	-0.8dB
	5.25dB
	-7.8dB
	-0.8dB
	5.25dB
	-7.7dB
	-0.2dB
	6.20dB

	Step 6
	-7.8dB
	-0.8dB
	5.1dB
	-7.8dB
	-0.8dB
	5.1dB
	-7.7dB
	-0.2dB
	5.95dB

	Step 7
	-7.8dB
	-0.9dB
	5.05dB
	-7.8dB
	-0.9dB
	5.05dB
	-7.7dB
	-0.3dB
	5.95dB


Table 5. CIR cdf (calculated at average CIR=0dB).
In Table 6 the 10 -, 50 -, and 90 – percentile of the DIR cdfs are presented. Completely as expected when more interferers are included in the link level models the DIR distributions are narrower and shifted towards a lower level. This will of course reduce the SAIC gain as has been demonstrated in several contributions. The values in Table 6 demonstrate that especially the inclusion of the third and the residual cochannel interferer reduces the burst wise DIR (and CIR) whereas the adjacent channel terms only have a minor impact. As expected the cdf of setup 3 is not as narrow as the cdfs for setup 1 and 2, therefore the performance of SAIC receivers will have larger variations for setup 3 than the two other setups. 
	
	Setup 1
	Setup 2
	Setup 3

	Verification step
	10 – perc. 
	50 – perc.
	90 – perc.
	10 – perc. 
	50 – perc.
	90 – perc.
	10 – perc. 
	50 – perc.
	90 – perc.

	Step 1
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Step 2
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Step 3
	1.2dB
	6.3dB
	13.9dB
	1.2dB
	6.3dB
	13.9dB
	1.25dB
	6.8dB
	15.6dB

	Step 4
	-0.2dB
	4.2dB
	10.5dB
	-0.2dB
	4.2dB
	10.5dB
	-0.2dB
	4.4dB
	11.8dB

	Step 5
	-1.8dB
	2.35dB
	7.7dB
	-1.8dB
	2.35dB
	7.7dB
	-2.3dB
	2.1dB
	8.2dB

	Step 6
	-2.3dB
	2.0dB
	7.3dB
	-2.3dB
	2.0dB
	7.3dB
	-2.7dB
	1.7dB
	7.7dB

	Step 7
	-2.6dB
	1.7dB
	6.9dB
	-2.6dB
	1.7dB
	6.9dB
	-3.1dB
	1.3dB
	7.3dB


Table 6. DIR cdf (calculated at average CIR=0dB).
7. Conclusions

In this contribution the performance of a conventional receiver and the link level interferer statistics have been demonstrated for the step-wise verification procedure using three different setups. As expected the performance will degrade when adding a TSC in the interferer for setup 1 and 2 whereas setup 3 only is minor impacted. When more than two interferers are included in the link level model the conventional receiver performance is as expected nearly constant. Although the performance is nearly constant both the CIR and the DIR are affected by the increased complexity of the link level model. Completely as expected the CIR and DIR distributions will be narrower due to the reduced interferer variation. 
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� After the Rx filter assuming an 18dB ACP.


� Configuration 2 i.e. 40% loading scenario is chosen because most companies have been reporting performance figures for this configuration. 


� During the ARP/SAIC phone conference 3. March 2004 it was agreed not to include receiver impairments in the simulations to make the results easier to compare.


� For the main interferer IC1 only TSC1-TSC7 is included in the set of possible TSCs.


� The burst wise RawBER have only been generated for setup 1.


� The burst wise CIR and DIR will be calculated for the first simulation step (average CIR=0dB).


� Ideal CRC detection has been used i.e. if errors are detected in the Class 1a bits the frame is considered incorrect received and the frame error counter is increased.


� The burst wise RawBER has only been calculated for setup 1.
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