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1. Introduction

In this contribution, the relative DL performance of a VAMOS level I and a VAMOS level II MS is presented for the two MUROS Test Scenarios (MTS1-2) with QPSK modulated interference. The relative performance is presented for two AMR full rate codec’s and for different SCPIRs.

2.  Simulation parameters
2.1 Simulated Terminals
The included VAMOS level I terminal is basically a DARP phase 1 terminal updated to support the VAMOS TSC set.
The VAMOS level II terminal is based on a joint detection architecture found suitable for MS implementation, this terminal also supports both the legacy TSCs and the VAMOS TSCs.
2.2 Simulation Settings

The applied simulation configurations are listed below:

	Parameter
	Setting

	Codec’s
	AFS12.2 and AFS4.75

	Channel profile
	TU50 

	Frequency band
	1800 MHz

	Frequency hopping
	Off

	TSC
	TSC#5

	Interference scenarios
	MTS-1 and MTS-2, with QPSK modulated interference

	SCPIR
	3dB, 0dB, -3dB and -6dB

	External interferer
	QPSK modulated


3. Downlink Performance Results 
The results in this section cover frame erasure rate (FER) as a function of C/I1 where C denotes the total power (C1 + C2) of the VAMOS signal, and I1 denotes the power of the dominant co-channel interferer received by the MS. 
The total interference power is denoted by I, and for the single Cochannel interference (MTS-1) scenario I = I1, whereas for the mixed interference scenario (MTS-2) the total interference power I is 0.63 dB higher than I1. 
3.1 Performance differences at SCPIR = 3 dB 

The relative performance differences of a VAMOS-I MS receiving an alpha-QPSK VAMOS sub channel in the presence of a single synchronous co-channel interferer vs. mixed synchronous interference is shown in Figure 1 a) and b), for AFS12.2 and AFS4.75 respectively. The figures also contain the relative performances differences for a VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel in the two MTS interference scenarios. Figure 1 a1) and b1) presents the FER as function of C/I whereas Figure 1 a2) and b2) presents the FER as function of C/I1. As explained in the previous section, then for MTS-2 the total interference power I is 0.63 dB higher than I1, which explains the right shift in the shown MTS-2 performance for FER as function of C/I1. The figure legends contain the relative performance differences between MTS-1 and MTS-2 in dB at the 1% FER crossing point.
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FIG. a1) AFS12.2, FER as function of C/I 
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FIG. a2) AFS12.2, FER as function of C/I1
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FIG. b1) AFS4.75, FER as function of C/I 
	[image: image4.emf]                     

10

-3

10

-2

10

-1

10

0

TU50nfh1845,  TCHAFS475, SCPIR =3 dB

C/I1  [dB]

Frame Erasure Rate

 

 

MTS1:VAMOS I (Ref)

MTS2:VAMOS I (2.7 dB)

MTS1:VAMOS II (Ref)

MTS2:VAMOS II (2.2 dB)


FIG. b2) AFS4.75, FER as function of C/I1


Figure 1 Relative MTS-1 and MTS-2 interference performances of a VAMOS-I and VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel for SCPIR = 3 dB using AMR full rate 12.2 and 4.75.
3.2 Performance differences at SCPIR = 0 dB 

The relative performance differences of a VAMOS-I MS receiving an alpha-QPSK VAMOS sub channel in the presence of a single synchronous co-channel interferer vs. mixed synchronous interference is shown in Figure 2 a) and b) for AFS12.2 and AFS4.75 respectively. The figures also contain the relative performance differences of a VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel in the two MTS interference scenarios. Figure 2 a1) and b1) presents the FER as function of C/I whereas Figure 2 a2) and b2) presents the FER as function of C/I1.
The figure legends contain the relative performance differences between MTS-1 and MTS-2 in dB at the 1% FER crossing point.
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FIG. a1) AFS12.2, FER as function of C/I
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FIG. a2) AFS12.2, FER as function of C/I1
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FIG. b1) AFS4.75, FER as function of C/I 
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FIG. b2) AFS4.75, FER as function of C/I1


Figure 2 Relative MTS-1 and MTS-2 interference performances of a VAMOS-I and VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel for SCPIR = 0 dB using AMR full rate 12.2 and 4.75.

3.3 Performance differences at SCPIR = -3 dB 

The relative performance differences of a VAMOS-I MS receiving an alpha-QPSK VAMOS sub channel in the presence of a single synchronous co-channel interferer vs. mixed synchronous interference is shown in Figure 3 a) and b) for AFS12.2 and AFS4.75 respectively. The figures also contain the relative performance differences of a VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel in the two MTS interference scenarios. Figure 3 a1) and b1) presents the FER as function of C/I whereas Figure 3 a2) and b2) presents the FER as function of C/I1.
The figure legends contain the relative performance differences between MTS-1 and MTS-2 in dB at the 1% FER crossing point.
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FIG. a1) AFS12.2, FER as function of C/I 
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FIG. a2) AFS12.2, FER as function of C/I1
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FIG. b1) AFS4.75, FER as function of C/I
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FIG. b2) AFS4.75, FER as function of C/I1


Figure 3 Relative MTS-1 and MTS-2 interference performances of a VAMOS-I and VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel for SCPIR = -3 dB using AMR full rate 12.2 and 4.75.
3.4 Performance differences at SCPIR = -6 dB 

The relative performance differences of a VAMOS-I MS receiving an alpha-QPSK VAMOS sub channel in the presence of a single synchronous co-channel interferer vs. mixed synchronous interference is shown in Figure 4 a) and b) for AFS12.2 and AFS4.75 respectively. The figures also contain the relative performance differences of a VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel in the two MTS interference scenarios. Figure 4 a1) and b1) presents the FER as function of C/I whereas Figure 4 a2) and b2) presents the FER as function of C/I1.
The figure legends contain the relative performance differences between MTS-1 and MTS-2 in dB at the 1% FER crossing point.
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FIG. a1) AFS12.2, FER as function of C/I 
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FIG. a2) AFS12.2, FER as function of C/I1
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FIG. b1) AFS4.75, FER as function of C/I
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FIG. b2) AFS4.75, FER as function of C/I1


Figure 4 Relative MTS-1 and MTS-2 interference performances of a VAMOS-I and VAMOS-II MS receiving an alpha-QPSK VAMOS sub channel for SCPIR = -6 dB using AMR full rate 12.2 and 4.75.

4. Performance Observations
The relative MTS-1 vs. MTS-2 performance differences at the 1% FER crossing point presented in the previous plots are summarized in the following table for convenience.  Both the MTS1 and MTS2 interference scenarios were simulated with the interferer modulation type being QPSK.
The table presents the relative MTS-1 vs. MTS-2 performance both for FER shown as a function of C/I, and for FER shown as a function of C/I1. 
	Performance summary; MTS-1 vs. MTS-2 differences at 1% FER crossing, TU50, no FH, Fc 1800 MHz, 

	Configuration
	VAMOS type

	
	As function of C/I 
	As function of C/I1

	Scenario
	SCPIR [dB]
	VAMOS level I
	VAMOS level II


	VAMOS level I
	VAMOS level II



	AFS12.2
	+ 3
	1.9
	1.2
	2.5
	1.8

	
	0
	1.9
	1.3
	2.6
	1.9

	
	- 3
	2.1
	1.2
	2.7
	1.8

	
	- 6
	2.3
	1.0
	2.9
	1.7

	AFS4.75
	+ 3
	2.1
	1.6
	2.7
	2.2

	
	0
	2.1
	1.4
	2.8
	2.1

	
	- 3
	2.3
	1.4
	3.0
	2.1

	
	- 6
	2.4
	1.3
	3.0
	1.9


4.1 Observations
From the presented performance figures it is observed that both the VAMOS-I MS performance and the VAMOS-II MS performance differs significantly between MTS-1 and MTS-2 interference scenarios. An important observation is that the relative MTS-1 vs. MTS-2 MS performance differences depends severely on the actual VAMOS MS receiver architecture.  The VAMOS-I MS is experiencing the largest relative performance degradation between the cochannel-interference (MTS-1) vs. mixed interference (MTS-2) scenarios.
It is also observed that the relative MTS-1 vs. MTS-2 performance depends slightly both on the applied codec and on the actual SCPIR, this is the case for both the VAMOS-I MS and the VAMOS-II MS. 
5. Conclusions

This contribution has presented the relative MTS-1 vs. MTS-2 interference performance of a VAMOS level I and a VAMOS level II MS receiving an alpha-QPSK VAMOS sub channel with SCPIR = [-6, -3, 0, 3] dB. Both for MTS-1 and MTS-2 the external interferer were QPSK modulated. 
Performance figures indicating non-negligible relative MTS-1 vs. MTS-2 performance differences both for the VAMOS-I and VAMOS-II mobiles were presented in the previous chapters. It was seen that the relative MTS-1 vs. MTS-2 performance differences depend on the actual VAMOS MS receiver architecture. 
Similar studies for other channel profiles and for half rate speech codec’s remains for further study.
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