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SAIC Link Level Performance

1. Introduction

Since it was decided to start a SAIC WI for a feasibility study in TSG GERAN #12 a lot of work has been ongoing to define realistic link level models for the assessment of the expected SAIC link and system level gains. In this contribution burst wise and average link level simulation results are presented for all four network configurations assuming synchronous network operation. Simulations for asynchronous networks will be made once a link level model has been agreed. Beside the performance for GMSK interference results are also presented for 8PSK interference in all four configurations. 

This contribution is organized as follows. First the simulation assumptions are described in section 2 followed by a comparison between the burst and the average performance for all four configurations in section 3. In section 4 the SAIC performance is tested when subject to 8PSK interference and finally the conclusions are drawn in section 5. 

2. Simulation assumptions

The simulations assumptions used in this document follows to a large extend the assumptions agreed in TSG GERAN. The parameters for the link level simulations, which all are made for TU3ifh, are shown in Table 1. For configuration 1 the parameters proposed by Ericsson in [5] have been used and for configuration 4 the settings are as agreed the average between the interference levels proposed by Motorola and Ericsson in [6] and [5] respectively. Due to an error in parameter settings the delay distributions proposed by Motorola in [4] and agreed during TSG GERAN #15 have not been used. But as demonstrated in [3] the inclusion of delay distribution has only a minor effect of the link level performance. 

	Link Parameter
	Configuration 1 
	Configuration 2 70% Load
	Configuration 3 40% Load
	Configuration 4

	Desired signal, C

TSC

Fading
	TSC0
	TSC0
	TSC0
	TSC0

	Dominant Coch. Interf.

TSC

Fading
	Random TSC excluding TSC0
	Random TSC excluding TSC0
	Random TSC excluding TSC0
	Random TSC excluding TSC0

	2nd Strongest Coch. Interf.

Ic1/Ic2

TSC

Fading
	10 dB

Random TSC
	4 dB

Random TSC
	6 dB

Random TSC
	9 dB

Random TSC

	3rd Strongest Coch Interf.

Ic1/Ic3

TSC

Fading
	20 dB

Random TSC
	8 dB

Random TSC
	10 dB

Random TSC
	17 dB

Random TSC

	Residual Coch. Interf.

(filtered AWGN)

Ic1/Icr

TSC

No Fading
	-

NA
	5 dB

NA
	9 dB

NA
	20 dB

NA

	Dominant Adj. Interf.

Ic1/Ia

TSC

Fading
	15 dB

Random TSC
	14 dB

Random TSC
	14 dB

Random TSC
	16 dB

Random TSC

	Residual Adj. Interf. 

(filtered AWGN)

Ic1/Iar

TSC

No Fading
	20 dB

NA
	14 dB

NA
	15 dB

NA
	21 dB

NA

	Delay
	Uniform [-1,4] symbol resolution
	Uniform [-1,4] symbol resolution
	Uniform [-1,4] symbol resolution
	Uniform [-1,4] symbol resolution

	Frequency offset

Desired signal

Dominant CCI

All other interferers
	50 Hz

50 Hz

50 Hz
	50 Hz

50 Hz

50 Hz
	50 Hz

50 Hz

50 Hz
	50 Hz

50 Hz

50 Hz

	Channel profile
	TU3, iFH
	TU3, iFH
	TU3, iFH
	TU3, iFH

	Receiver impairments

IQ gain mismatch

IQ phase mismatch

Phase noise

DC offset
	0.5 dB

4.0 degrees

2 degree

30 dBc
	0.5 dB

4.0 degrees

2 degree

30 dBc
	0.5 dB

4.0 degrees

2 degree

30 dBc
	0.5 dB

4.0 degrees

2 degrees

30 dBc




Table 1 Simulation assumptions.

3. Burst vs. average performance Analysis

Traditionally when investigating performance only the average performance is compared and specified. During the discussion on how to evaluate the SAIC performance it was agreed that besides the average values a burst wise evaluation should also be made. The main reason is that although some average values are specified for the components in the interferer model the burst wise values will have a significant variation. Consequently the burst wise CIR and DIR will have large variations as well. Besides when making mapping tables for system level simulations these tables will be based on burst wise evaluation of the MS performance. 

In Figure 1, Figure 3, Figure 5 and Figure 7 the rawBER
 for configuration 1-4 are shown as a function of the burst wise CIR and the DIR for both a SAIC receiver and a conventional receiver. The figures clearly demonstrate how the SAIC performance varies with the DIR completely as expected. In Table 2 some performance figures for the burst wise assessment are summarized. The average performance for the four configurations can be seen in Figure 2, Figure 4, Figure 6 and Figure 8 and is summarized in Table 3.
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	Figure 1. Burst wise performance for configuration 1.
	Figure 2. Average performance for configuration 1.
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	Figure 3. Burst wise performance for configuration 2.
	Figure 4. Average performance for configuration 2.
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	Figure 5. Burst wise performance for configuration 3.
	Figure 6. Average performance for configuration 3.
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	Figure 7. Burst wise performance for configuration 4.
	Figure 8. Average performance for configuration 4.


	SAIC GAIN
	Configuration 1
	Configuration 2
	Configuration 3
	Configuration 4

	
	
DIR=0dB
	
DIR=10dB
	
DIR=0dB
	
DIR=10dB
	
DIR=0dB
	
DIR=10dB
	
DIR=0dB
	
DIR=10dB

	
@25% RawBER
	
1.6dB
	
2.6dB
	
1.9dB
	
2.4dB
	
1.8dB
	
2.4dB
	
1.7dB
	
2.6dB

	
@10% RawBER
	
1.4dB
	
2.3dB
	
1.4dB
	
2.5dB
	
1.3dB
	
2.2dB
	
1.4dB
	
2.4dB


Table 2 Summary of burst wise SAIC gain for configuration 1-4.

	
SAIC GAIN
	Configuration 1
	Configuration 2
	Configuration 3
	Configuration 4

	@10% RawBER
	
2.4dB
	1.7dB
	1.9dB
	2.4dB

	@2% RawBER
	
2.4dB
	1.7dB
	1.9dB
	2.4dB


Table 3 Summary of average SAIC gain for configuration 1-4.

The summary of the burst wise SAIC gain shown in Table 2 clearly demonstrates that for all four configurations the SAIC link level gains are nearly identical. This outcome is surprising because it demonstrates that despite the large difference in the link level models the burst wise performance mainly depends upon the DIR
. When going to the average performance Table 3 demonstrates a clear dependency between the level of the interferers in the link level model and the SAIC gain. Completely as expected the smallest gain is achieved for the 70% loaded scenario (configuration 2) but even at this high load the performance is improved by 1.7dB. When reducing the frequency loading the gains are as expected higher. Combined with the outcome from the burst wise assessment the results clearly indicate that the reason for the increase in link level gain for the reduced frequency loads is the higher DIR values. Consequently the different link level models are important when doing normal average performance investigations but for the burst wise assessment an accurate link level model is not crucial. 

4. SAIC performance for 8PSK interference

An important part of the SAIC feasibility study is to investigate how SAIC mobiles behaves when subject to 8PSK interference. Until now link level investigations have only been conducted for the very simple one interferer 8PSK scenario where it has been indicated that minor gains can be expected [7][8]. In this section the SAIC performance when operating in more complex 8PSK interferer scenarios will be investigated. Simulations have been conducted in the four network configurations using 8PSK instead of GMSK modulation for all the interferers. The outcome of the simulations can be seen in Figure 9-Figure 12 and is summarized in Table 4. 
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	Figure 9. SAIC performance for 8PSK in​ter​ference for configuration 1.
	Figure 10. SAIC performance for 8PSK in​ter​ference for configuration 2.
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	Figure 11. SAIC performance for 8PSK in​ter​ference for configuration 3.
	Figure 12. SAIC performance for 8PSK in​ter​ference for configuration 4.


	
SAIC GAIN
	Configuration 1
	Configuration 2
	Configuration 3
	Configuration 4

	@10% RawBER
	
1.0dB
	1.0dB
	1.0dB
	1.0dB

	@1% RawBER
	
0.8dB
	0.8dB
	0.8dB
	0.8dB


Table 4 Summary of average SAIC gain for configuration 1-4 (8PSK interference).

From Table 4 it is clear that at least for the tested SAIC implementation there will be no loss but a minor gain when subject to 8PSK interference. Compared to GMSK interference the gains are independent upon the interference scenario. It should though be noticed that even though the relative gain is the same for all configurations the absolute performance is better for the setups having low frequency loading. 

5. Conclusions

In this contribution the SAIC performance has been investigated for the four configurations defined in the SAIC feasibility study. Especially for the configurations having low frequency load a considerable gain is possible. The performance has also been tested when subject to 8PSK interference and the results demonstrate minor link level gain. Consequently it should be possible at least to conclude that for the tested implementation no loss is expected when subject to 8PSK interference.
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� After the Rx filter assuming an 18dB ACP.


� The analysis is based on dumps from 350.000 bursts but as can be seen from the fluctuations in � REF _Ref44153366 \h � \* MERGEFORMAT �Figure 1� - � REF _Ref49629877 \h ��Figure 7� this is not sufficient for the burst wise assessment. 


� For the implementation investigated in this contribution. For other implementations the conclusion could be different.





	3GPP TSG GERAN #16
	TDoc GP-032074
	6 / 6



