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1 Introduction

In the SAIC feasibility study ‎[2], complex link simulation models were defined in order to realistically estimate capacity gains in loaded network situations. These models are feasible in simulations, but not practically testable in a time and cost efficient manner. Therefore, simplified link model scenarios were defined as a basis for SAIC/DARP specification and testing ‎[3], ‎[4].
This document presents a proposal for DARP/SAIC requirements to be included in 3GPP TS 45.005.
In addition, results are presented of DARP/SAIC performance gain as compared to the Conventional receiver.

2 Scenarios and simulation assumptions

The following interferer configurations have been used as defined in ‎[3]:

	Model
	Relative power to Icc1

	
	Icc1
	Icc2
	Iadj
	AWGN

	Scenario 1.

Single co-channel interferer, random GMSK mod. data.
	0 dB
	---
	---
	---

	Scenario 5, Multiple interferer, random GMSK mod. data.
	0 dB
	-10 dB
	3 dB
	-17 dB

	Scenario 5, Multiple interferer, with TSC.
	0 dB
	-10 dB
	3 dB
	-17 dB


Table 1: Interferer scenarios used for performance simulations
In addition an AWGN source was included at a constant 28dB below the wanted signal level.

For Scenario 5 without TSC, the unwanted signals Icc1, Icc2, Iadj are GMSK modulated carriers following the structure of the GSM signals, but with all modulating bits (including the midamble period) derived directly from a pseudo random data stream. The AWGN signal is measured over a bandwith of 270 kHz.

For Scenario 5 with TSC, only Icc1 has a TSC applied. This TSC is randomly selected (i.i.d.) every TDMA frame from a set of 7 TSCs not including the TSC of the wanted signal. Additionally, a delay in the range of [-1 … 4] symbols was applied; results are presented based on the worst case.
The channel used is TU 50km/h channel, with no frequency hopping. 

A frequency offset of (0.05 ppm is used, with the sign varying randomly from burst to burst. 
Requirements and performance gains are presented for both the 900MHz and 1800MHz bands.
3 Proposed DARP Requirements

Proposed requirements for inclusion in 3GPP TS 45.005 are given in Table 2. 
The results are presented as function of C/I1 (dB) required to achieve 1% FER for all the TCH/AFS rates, where I1 is the average level of the strongest interferer. For the case of Scenario 1, C/Itot and C/I1 take the same values, where Itot is the total average interference level. For Scenario 5, C/I1 = C/Itot + 0.6129dB.
	
	Scenario 1
	Scenario 5 with TSC
	Scenario 5 no TSC

	GSM850 & GSM900
	
	
	

	AFS_12.2(FER)
	8.0
	10.0
	10.0

	AFS_10.2(FER)
	6.5
	9.0
	9.0

	AFS_7.95(FER)
	4.5
	7.0
	7.0

	AFS_7.4(FER)
	4.5
	7.0
	7.0

	AFS_6.7(FER)
	3.5
	6.5
	6.0

	AFS_5.9(FER)
	3.0
	6.0
	5.5

	AFS_5.15(FER)
	2.5
	5.5
	5.5

	AFS_4.75(FER)
	2.0
	5.0
	4.5

	
	
	
	

	DCS1800 & PCS1900
	
	
	

	AFS_12.2(FER)
	7.0
	9.0
	9.0

	AFS_10.2(FER)
	5.5
	8.0
	8.0

	AFS_7.95(FER)
	3.5
	6.0
	6.0

	AFS_7.4(FER)
	3.5
	6.0
	6.0

	AFS_6.7(FER)
	2.5
	5.0
	5.0

	AFS_5.9(FER)
	2.0
	4.5
	4.5

	AFS_5.15(FER)
	1.5
	4.0
	4.0

	AFS_4.75(FER)
	1.0
	3.5
	3.5


Table 2: Proposed DARP Requirements for C/I1 in dB to achieve 1% FER
4 DARP Performance Gains

There has been some discussion of the performance gains that DARP/SAIC receiver provides as compared with the Conventional receiver. The results of the comparison from our work are provided in Table 3.
	
	Scenario 1
	Scenario 5 with TSC
	Scenario 5 no TSC

	GSM850 & GSM900
	
	
	

	AFS_12.2(FER)
	4.3
	3.2
	2.6

	AFS_10.2(FER)
	4.4
	3.1
	2.6

	AFS_7.95(FER)
	4.4
	3.2
	2.5

	AFS_7.4(FER)
	4.5
	3.1
	2.5

	AFS_6.7(FER)
	4.5
	3.1
	2.5

	AFS_5.9(FER)
	4.4
	3.0
	2.5

	AFS_5.15(FER)
	4.5
	2.9
	2.3

	AFS_4.75(FER)
	4.5
	3.1
	2.4

	
	
	
	

	DCS1800 & PCS1900
	
	
	

	AFS_12.2(FER)
	4.1
	3.0
	2.5

	AFS_10.2(FER)
	4.2
	3.0
	2.4

	AFS_7.95(FER)
	4.1
	2.9
	2.4

	AFS_7.4(FER)
	4.2
	2.9
	2.3

	AFS_6.7(FER)
	4.2
	3.0
	2.3

	AFS_5.9(FER)
	4.2
	3.0
	2.3

	AFS_5.15(FER)
	4.2
	2.8
	2.3

	AFS_4.75(FER)
	4.1
	2.9
	2.2


Table 3: DARP/SAIC Performance Gains in dB as compared to Conventional Receiver, 1% FER
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