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CR for section 6 of the SAIC feasibility study
This contribution proposes some updates to section 6 (Link level characterisation) of the feasibility study on Single Antenna Interference Cancellation (SAIC):

· Performance results from Motorola are included in table 6-2.
· Text added in section 6.2.2 (Additional results)

· Editorial changes and cleanup.

It is proposed that these changes be incorporated in the feasibility study before it is put under revision control.

6    SAIC Link Level Characterisation

6.1
Introduction

In this section, the link performance of SAIC receivers is characterised.

In section 6.2, long-term link level performance is summarised and compared to the performance of conventional receivers. Results are presented for the link interference models described in section 5.
In section 6.3, the principles of link-to-system modelling are described. 
6.2
Link level performance

In this section, long-term link level performance is summarised and compared to the performance of conventional receivers. Simulation results are presented for the link interference models described in section 5, corresponding to the four network configurations described in section 4. Results from different sources are presented. Detailed simulation results can be found in annex A.

It should be noted that the term “conventional receiver” does not reflect a common reference receiver as no such receiver has been defined. Instead, each source has used a reference receiver of their choice. Consequently, different sources may present different performance for the conventional receiver.

Two performance measures are considered:

· The CIR required to achieve a decoded frame erasure rate of class 1A bits (denoted “FER”) of (less than) 1%
· The CIR required to achieve a raw bit error rate (denoted “raw BER”) of (less than) 10%

6.2.1
Results for exemplary link models

The results for configurations 1 to 4 with unsynchronised interference are summarised in table 6-1. Two options exist for the link interference model for unsyncronised interference, one modelling DTX while the other does not. Results for both options are presented in the table below.

	Configuration
	Perf. measure
	Receiver
	Source

	
	
	
	Ericsson []
	Motorola []
	Nokia []
	Philips [GAHS-030031]
NOTE 1
	Siemens []

	1

DTX on
	CIR @ 1%FER AFS 12.2
	SAIC
	
	
	
	5.2
	

	
	
	Conv.
	
	
	
	8.7
	

	
	
	Gain
	
	
	
	3.5
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	2 
	2.3
	

	
	
	Conv.
	
	
	4.9
	5.5
	

	
	
	Gain
	
	
	2.9
	3.2
	

	1

DTX off
	CIR @ 1%FER AFS 12.2
	SAIC
	
	
	
	5.2
	

	
	
	Conv.
	
	
	
	8.7
	

	
	
	Gain
	
	
	
	3.5
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	2.3
	2.3
	

	
	
	Conv.
	
	
	5.1
	5.5
	

	
	
	Gain
	
	
	2.8
	3.2
	

	2

DTX on
	CIR @ 1%FER

AFS 5.9
	SAIC
	
	
	
	2.4
	

	
	
	Conv.
	
	
	
	4.6
	

	
	
	Gain
	
	
	
	2.2
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	4.1
	3.8
	

	
	
	Conv.
	
	
	5.7
	6.0
	

	
	
	Gain
	
	
	1.6
	2.2
	

	2

DTX off
	CIR @ 1%FER

AFS 5.9
	SAIC
	
	
	
	2.4
	

	
	
	Conv.
	
	
	
	4.6
	

	
	
	Gain
	
	
	
	2.2
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	4.2
	3.8
	

	
	
	Conv.
	
	
	5.7
	6.0
	

	
	
	Gain
	
	
	1.5
	2.2
	

	3

DTX on
	CIR @ 1%FER AFS 5.9
	SAIC
	
	
	
	2.6
	

	
	
	Conv.
	
	
	
	4.6
	

	
	
	Gain
	
	
	
	2.0
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	4.7
	4.1
	

	
	
	Conv.
	
	
	5.8
	6.1
	

	
	
	Gain
	
	
	1.1
	2.0
	

	3

DTX off
	CIR @ 1%FER AFS 5.9
	SAIC
	
	
	
	2.6
	

	
	
	Conv.
	
	
	
	4.6
	

	
	
	Gain
	
	
	
	2.0
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	4.8
	4.1
	

	
	
	Conv.
	
	
	5.8
	6.1
	

	
	
	Gain
	
	
	1.0
	2.0
	

	4

DTX on
	CIR @ 1%FER

AFS 12.2
	SAIC
	
	
	
	5.2
	

	
	
	Conv.
	
	
	
	8.7
	

	
	
	Gain
	
	
	
	3.5
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	2.3
	2.3
	

	
	
	Conv.
	
	
	5.1
	5.5
	

	
	
	Gain
	
	
	2.8
	3.2
	

	4

DTX off
	CIR @ 1%FER

AFS 12.2
	SAIC
	
	
	
	5.2
	

	
	
	Conv.
	
	
	
	8.7
	

	
	
	Gain
	
	
	
	3.5
	

	
	CIR @ 10% raw BER
	SAIC
	
	
	2.6
	2.3
	

	
	
	Conv.
	
	
	5.2
	5.5
	

	
	
	Gain
	
	
	2.6
	3.2
	

	NOTE 1:Results with DTX and without DTX are identical (within the precision of this comparison).


Table 6-1. Summary of average performance for configurations 1 to 4 with unsynchronised interference.



The results for configurations 2 and 3 with synchronised interference are summarised in table 6-2.

	Configuration
	Perf. measure
	Receiver
	Source

	
	
	
	Ericsson [GP-040418]
	Motorola []
	Nokia []
	Philips [GP-031514]
NOTE 1
	Siemens []

	2
	CIR @ 1%FER

AFS 5.9
	SAIC
	
	3.6
	
	3.1
	

	
	
	Conv.
	
	4.7
	
	5.2
	

	
	
	Gain
	
	1.1
	
	2.1
	

	
	CIR @ 10% raw BER
	SAIC
	5.1
	5.0
	4.7
	4.3
	

	
	
	Conv.
	6.7
	6.0
	6.5
	6.7
	

	
	
	Gain
	1.6
	1.0
	1.8
	2.4
	

	3
	CIR @ 1%FER AFS 5.9
	SAIC
	
	3.9
	
	5.2
	

	
	
	Conv.
	
	4.7
	
	3.2
	

	
	
	Gain
	
	0.8
	
	2.0
	

	
	CIR @ 10% raw BER
	SAIC
	
	5.2
	5.2
	4.6
	

	
	
	Conv.
	
	6.0
	6.6
	6.7
	

	
	
	Gain
	
	0.8
	1.4
	2.1
	

	NOTE 1: Some simulation assumptions, which were not agreed at the time the simulations were run, deviate slightly from the assumptions in this document. No significant impact is foreseen from this (within the precision of this comparison).


Table 6-2. Summary of average performance for configurations 2 to 3 with synchronised interference.




6.2.2
Additional results

One objective of the feasibility study is to determine the performance of SAIC receivers in presence of 8PSK-modulated interference, as well as performance in sensitivity limited operation. While it was never the intention of this feasibility study to investigate SAIC gains with 8-PSK interferers, it is important to ensure that SAIC receivers do not perform worse than conventional receivers in sensitivity limited operation or in the presence of 8-PSK interference. Results have been provided (see e.g. GP-020822 or GP-031965) demonstrating robustness in these cases.
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