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VAMOS III Performance Comparison
1. Introduction

At GERAN#57 the MSRD for VAMOS work item [1] for Release 12 was agreed with the objective to introduce MSRD for VAMOS (VAMOS III) feature and specify performance requirements for MS supporting such feature.
So far, four companies, Intel Corporation, Com-Research GmbH, MediaTek Inc. and ST-Ericsson SA, have submitted proposals for VAMOS III performance figures in the latest version of the spreadsheet [2]. However, the formula to compute the final performance figures is not agreed yet.
This document presents some analyses on the proposed VAMOS III performance figures in order to help reach an agreement on the formula to compute the final figures.
2. GENERAL OBSERvation
Following observations are made on the performance figures submitted so far.
Intel submitted dBm or dB values to achieve required FER in different logical channels in different profiles. Intel also provided RBER values for those logical channels. Intel did not submit figures for Repeated FACCH/F and Repeated SACCH channels.

Com-Research submitted dBm or dB values to achieve required FER in different logical channels in different profiles. Com-Research also provided RBER values for those logical channels. Com-Research did not submit figures for DTX test scenario.

MediaTek submitted dBm@FER or dB@FER values in different logical channels in different profiles by applying tightening factor to existing VAMOS II dBm@FER or dB@FER figures. The tightening factor was different in different scenarios (i.e sensitivity, VDTS with and without correlation) but constant within a propagation condition regardless of SCPIR level or frequency bands.
ST-Ericsson submitted dBm@FER or dB@FER values for different logical channels in different profiles but not the RBER values. ST-Ericsson did not submit figures for DCS1800/PCS1900 band and also not for DTX test scenario.

3. comparison

3.1 Comparison based on average improvement over VAMOS II
In Table 1 to Table 5 below, average improvements in dB@FER or dBm@FER compared to VAMOS II figures are given for different propagation conditions and SCPIR levels for different companies. Also, the spread of the average improvement in dB between different companies are presented. Averaging is done over all the logical channels within a propagation condition and SCPIR value, excluding Repeated FACCH/F and Repeated SACCH. Also, the figures from the DTX scenario are not included.
It is quite clear that the improvements compared to VAMOS II figures vary considerably depending on the propagation conditions and antenna correlation, but do not vary significantly due to the variation of SCPIR levels or frequency bands.

Therefore, a summary of the figures is provided in Table 6 where further averaging is done over all the SCPIR levels.
Table 1 Average Improvement over VAMOS II (Sensitivity)
	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand Sensitivity (Corr.=0.0, AGI=0dB)
	4
	3.59
	7.86
	3.00
	6.91
	4.86

	
	0
	4.27
	8.27
	3.00
	6.32
	5.27

	
	-4
	3.77
	7.59
	3.00
	6.27
	4.59

	
	-8
	4.14
	7.59
	3.00
	6.64
	4.59

	
	-10
	4.32
	7.68
	3.00
	7.23
	4.68

	LoBand Sensitivity (Corr.=0.7, AGI=-6dB)
	4
	0.45
	4.68
	0.50
	3.00
	4.23

	
	0
	0.91
	5.00
	0.50
	2.41
	4.50

	
	-4
	0.68
	4.27
	0.50
	2.45
	3.77

	
	-8
	0.86
	4.23
	0.50
	2.55
	3.73

	
	-10
	0.91
	4.23
	0.50
	2.86
	3.73

	HiBand Sensitivity (Corr.=0.0, AGI=0dB)
	4
	3.18
	8.00
	3.00
	
	5.00

	
	0
	3.68
	8.09
	3.00
	
	5.09

	
	-4
	3.55
	7.82
	3.00
	
	4.82

	
	-8
	4.45
	8.36
	3.00
	
	5.36

	
	-10
	4.55
	8.36
	3.00
	
	5.36

	HiBand Sensitivity (Corr.=0.7, AGI=-6dB)
	4
	0.41
	4.91
	0.50
	
	4.50

	
	0
	0.64
	5.14
	0.50
	
	4.64

	
	-4
	0.41
	4.73
	0.50
	
	4.32

	
	-8
	0.95
	5.18
	0.50
	
	4.68

	
	-10
	0.95
	5.09
	0.50
	
	4.59


Table 2 Average Improvement over VAMOS II (VDTS-1)
	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-1 (Corr.=0.0, AGI=0dB)
	4
	12.23
	14.68
	9.50
	17.09
	7.59

	
	0
	12.91
	14.18
	9.50
	14.09
	4.68

	
	-4
	12.86
	14.09
	9.50
	15.73
	6.23

	
	-8
	12.41
	14.14
	9.50
	18.00
	8.50

	
	-10
	11.41
	13.68
	9.50
	18.18
	8.68

	LoBand VDTS-1 (Corr.=0.7, AGI=-6dB)
	4
	8.55
	10.50
	7.50
	15.09
	7.59

	
	0
	9.00
	10.27
	7.50
	12.77
	5.27

	
	-4
	9.05
	10.18
	7.50
	12.32
	4.82

	
	-8
	8.82
	10.23
	7.50
	14.68
	7.18

	
	-10
	8.05
	9.95
	7.50
	14.77
	7.27

	HiBand VDTS-1 (Corr.=0.0, AGI=0dB)
	4
	11.45
	13.91
	9.50
	
	4.41

	
	0
	11.95
	13.50
	9.50
	
	4.00

	
	-4
	11.91
	13.55
	9.50
	
	4.05

	
	-8
	11.68
	13.64
	9.50
	
	4.14

	
	-10
	10.64
	13.05
	9.50
	
	3.55

	HiBand VDTS-1 (Corr.=0.7, AGI=-6dB)
	4
	7.86
	10.14
	7.50
	
	2.64

	
	0
	8.36
	9.77
	7.50
	
	2.27

	
	-4
	8.27
	9.77
	7.50
	
	2.27

	
	-8
	8.41
	10.05
	7.50
	
	2.55

	
	-10
	7.50
	9.64
	7.50
	
	2.14


Table 3 Average Improvement over VAMOS II (VDTS-2)
	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-2 (Corr.=0.0, AGI=0dB)
	4
	7.40
	8.40
	6.00
	7.50
	2.40

	
	0
	8.10
	8.40
	6.00
	6.10
	2.40

	
	-4
	7.80
	8.10
	6.00
	7.20
	2.10

	
	-8
	7.60
	8.20
	6.00
	8.50
	2.50

	
	-10
	6.90
	7.90
	6.00
	8.30
	2.30

	LoBand VDTS-2 (Corr.=0.7, AGI=-6dB)
	4
	6.20
	7.70
	5.50
	7.00
	2.20

	
	0
	6.70
	7.80
	5.50
	5.70
	2.30

	
	-4
	6.60
	7.50
	5.50
	5.70
	2.00

	
	-8
	6.50
	7.60
	5.50
	7.40
	2.10

	
	-10
	5.90
	7.40
	5.50
	7.50
	2.00

	HiBand VDTS-2 (Corr.=0.0, AGI=0dB)
	4
	7.20
	8.30
	6.00
	
	2.30

	
	0
	7.70
	8.00
	6.00
	
	2.00

	
	-4
	7.80
	8.00
	6.00
	
	2.00

	
	-8
	7.80
	8.30
	6.00
	
	2.30

	
	-10
	7.00
	8.00
	6.00
	
	2.00

	HiBand VDTS-2 (Corr.=0.7, AGI=-6dB)
	4
	6.10
	7.70
	5.50
	
	2.20

	
	0
	6.20
	7.30
	5.50
	
	1.80

	
	-4
	6.40
	7.40
	5.50
	
	1.90

	
	-8
	6.40
	7.70
	5.50
	
	2.20

	
	-10
	5.90
	7.60
	5.50
	
	2.10


Table 4 Average Improvement over VAMOS II (VDTS-3)
	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-3 (Corr.=0.0, AGI=0dB)
	4
	10.40
	13.70
	8.00
	13.40
	5.70

	
	0
	11.30
	13.90
	8.00
	11.60
	5.90

	
	-4
	11.30
	14.00
	8.00
	13.60
	6.00

	
	-8
	10.70
	14.10
	8.00
	15.80
	7.80

	
	-10
	9.50
	13.80
	8.00
	16.40
	8.40

	LoBand VDTS-3 (Corr.=0.7, AGI=-6dB)
	4
	6.80
	9.60
	6.00
	11.90
	5.90

	
	0
	7.90
	9.80
	6.00
	10.30
	4.30

	
	-4
	7.90
	9.90
	6.00
	11.70
	5.70

	
	-8
	7.60
	10.20
	6.00
	14.00
	8.00

	
	-10
	6.80
	10.00
	6.00
	14.90
	8.90

	HiBand VDTS-3 (Corr.=0.0, AGI=0dB)
	4
	9.60
	13.30
	8.00
	
	5.30

	
	0
	10.40
	13.30
	8.00
	
	5.30

	
	-4
	10.40
	13.50
	8.00
	
	5.50

	
	-8
	10.30
	13.90
	8.00
	
	5.90

	
	-10
	9.10
	13.30
	8.00
	
	5.30

	HiBand VDTS-3 (Corr.=0.7, AGI=-6dB)
	4
	6.30
	9.10
	6.00
	
	3.10

	
	0
	7.00
	9.50
	6.00
	
	3.50

	
	-4
	7.20
	9.80
	6.00
	
	3.80

	
	-8
	7.30
	10.20
	6.00
	
	4.20

	
	-10
	6.30
	9.80
	6.00
	
	3.80


Table 5 Average Improvement over VAMOS II (VDTS-4)
	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-4 (Corr.=0.0, AGI=0dB)
	4
	8.70
	11.10
	5.00
	11.30
	6.30

	
	0
	11.40
	13.50
	5.00
	10.50
	8.50

	
	-4
	12.50
	14.70
	5.00
	13.00
	9.70

	
	-8
	12.20
	14.20
	5.00
	14.30
	9.30

	
	-10
	11.10
	13.80
	5.00
	14.40
	9.40

	LoBand VDTS-4 (Corr.=0.7, AGI=-6dB)
	4
	5.80
	8.60
	4.00
	7.20
	4.60

	
	0
	8.40
	10.70
	4.00
	7.50
	6.70

	
	-4
	9.70
	12.00
	4.00
	10.40
	8.00

	
	-8
	9.20
	11.70
	4.00
	11.60
	7.70

	
	-10
	8.30
	11.10
	4.00
	12.10
	8.10

	HiBand VDTS-4 (Corr.=0.0, AGI=0dB)
	4
	7.90
	10.70
	5.00
	
	5.70

	
	0
	10.60
	12.90
	5.00
	
	7.90

	
	-4
	11.80
	14.30
	5.00
	
	9.30

	
	-8
	11.60
	13.80
	5.00
	
	8.80

	
	-10
	11.00
	13.70
	5.00
	
	8.70

	HiBand VDTS-4 (Corr.=0.7, AGI=-6dB)
	4
	5.40
	8.20
	4.00
	
	4.20

	
	0
	8.00
	10.60
	4.00
	
	6.60

	
	-4
	9.30
	11.80
	4.00
	
	7.80

	
	-8
	9.00
	11.30
	4.00
	
	7.30

	
	-10
	8.60
	11.40
	4.00
	
	7.40


Table 6 Average Improvement over VAMOS II (Summary)
	Profile

 
	Band

 
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	Sensitivity
	LoBand (Corr.=0.0, AGI=0dB)
	4.02
	7.80
	3.00
	6.67
	4.80

	
	LoBand (Corr.=0.7, AGI=-6dB)
	0.76
	4.48
	0.50
	2.65
	3.98

	
	HiBand (Corr.=0.0, AGI=0dB)
	3.88
	8.13
	3.00
	
	5.13

	
	HiBand (Corr.=0.7, AGI=-6dB)
	0.67
	5.01
	0.50
	
	4.51

	VDTS-1
	LoBand (Corr.=0.0, AGI=0dB)
	12.36
	14.15
	9.50
	16.62
	7.12

	
	LoBand (Corr.=0.7, AGI=-6dB)
	8.69
	10.23
	7.50
	13.93
	6.43

	
	HiBand (Corr.=0.0, AGI=0dB)
	11.53
	13.53
	9.50
	
	4.03

	
	HiBand (Corr.=0.7, AGI=-6dB)
	8.08
	9.87
	7.50
	
	2.37

	VDTS-2
	LoBand (Corr.=0.0, AGI=0dB)
	7.56
	8.20
	6.00
	7.52
	2.20

	
	LoBand (Corr.=0.7, AGI=-6dB)
	6.38
	7.60
	5.50
	6.66
	2.10

	
	HiBand (Corr.=0.0, AGI=0dB)
	7.50
	8.12
	6.00
	
	2.12

	
	HiBand (Corr.=0.7, AGI=-6dB)
	6.20
	7.54
	5.50
	
	2.04

	VDTS-3
	LoBand (Corr.=0.0, AGI=0dB)
	10.64
	13.90
	8.00
	14.16
	6.16

	
	LoBand (Corr.=0.7, AGI=-6dB)
	7.40
	9.90
	6.00
	12.56
	6.56

	
	HiBand (Corr.=0.0, AGI=0dB)
	9.96
	13.46
	8.00
	
	5.46

	
	HiBand (Corr.=0.7, AGI=-6dB)
	6.82
	9.68
	6.00
	
	3.68

	VDTS-4
	LoBand (Corr.=0.0, AGI=0dB)
	11.18
	13.46
	5.00
	12.70
	8.46

	
	LoBand (Corr.=0.7, AGI=-6dB)
	8.28
	10.82
	4.00
	9.76
	6.82

	
	HiBand (Corr.=0.0, AGI=0dB)
	10.58
	13.08
	5.00
	
	8.08

	
	HiBand (Corr.=0.7, AGI=-6dB)
	8.06
	10.66
	4.00
	
	6.66


From Table 6, we observe the followings:
· In sensitivity, we see 3 to 8 dB average improvement with antenna correlation of 0.0 and antenna gain imbalance of 0 dB and 0.5 dB to 5 dB with antenna correlation of 0.7 and antenna gain imbalance of -6 dB. The spread is about 4 to 5 dB.
We observe the similar pattern in VDTS-1 to VDTS-4, i.e.

· The average improvement is 1 to 3dB higher with Corr.=0.0 & AGI=0dB than with Corr.=0.7 & AGI=-6dB.

· The spread in the average improvement is also 1 to 2dB higher with Corr.=0.0 & AGI=0dB than with Corr.=0.7 & AGI=-6dB.

· Apart from VDTS-4, the spread between the figures proposed by Intel and MediaTek varies between 0.5 to 2 dB.
The average improvement figures are further averaged over all the companies and both frequency bands and shown in Table 7.

Table 7 Average Improvement over VAMOS II (Summary per secenario)

	Scenario
	Average improvement (dB)

	Sens, Corr 0, AGI 0
	5.21

	Sens, Corr 0.7, AGI -6
	2.08

	VDTS-1, Corr 0, AGI 0
	12.46

	VDTS-1, Corr 0.7, AGI -6
	9.40

	VDTS-2, Corr 0, AGI 0
	7.27

	VDTS-2, Corr 0.7, AGI -6
	6.48

	VDTS-3, Corr 0, AGI 0
	11.16

	VDTS-3, Corr 0.7, AGI -6
	8.34

	VDTS-4, Corr 0, AGI 0
	10.14

	VDTS-4, Corr 0.7, AGI -6
	7.94


Figure 1 summarises the average improvement compared to VAMOS II performance figures given in Table 6. Note that high band data from ST-Ericsson is not yet available, therefore, the plots are drawn for low band only.
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Figure 1 Average Improvement from VAMOS II FER Performance in dB

From Figure 1 following observations can be made.

Sensitivity: Figures have moderate spread, however, figures from Intel, MediaTek and ST-Ericsson have low spread

VDTS-1 (Corr 0.0, AGI 0): Figures have large spread

VDTS-1 (Corr 0.7, AGI -6): Figures from Intel, Com-Research and MediaTek have low spread

VDTS-2: Figures from all companies have low spread

VDTS-3: Figures have large spread

VDTS-4: Figures have large spread but figures from Intel, Com-Research and ST-Ericsson have low spread.

Here, a spread of less than 3 dB, from 3 to 4 dB and above 4 dB is defined as low, medium and large spread respectively.

3.2 Comparison based on least improvement over VAMOS II
This section compares the figures proposed by different companies in terms of least improvement over VAMOS II. The advantage of this method is that the contribution from all companies can be accommodated in the least improvement figures due to relatively low spread. In Table 8 to Table 12, least improvements in dB@FER or dBm@FER compared to VAMOS II figures are given for different propagation conditions and SCPIR levels for different companies. Also, the spread of the least improvement in dB between different companies are presented. Least improvement for a particular company is the minimum improvement over all the logical channels within a propagation condition and SCPIR value, excluding Repeated FACCH/F and Repeated SACCH. Also, the figures from the DTX scenario are not included.

After comparing Table 1 to Table 5 with Table 8 to Table 12, it is quite clear that the least improvements figures have less spread than average improvement figures. In this case too, we see that the least improvement figures do not vary significantly due to the variation of SCPIR levels or frequency bands. Therefore, a summary of the figures is provided in Table 13 where the minimum values of the least improvement figures over all the SCPIR levels are listed.
Table 8 Least Improvement over VAMOS II (Sensitivity)

	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand Sensitivity (Corr.=0.0, AGI=0dB)
	4
	2.5
	7.0
	3.0
	5.5
	4.5

	
	0
	2.0
	6.5
	3.0
	4.0
	4.5

	
	-4
	2.0
	6.0
	3.0
	4.5
	4.0

	
	-8
	2.5
	6.0
	3.0
	4.5
	3.5

	
	-10
	3.0
	6.5
	3.0
	5.5
	3.5

	LoBand Sensitivity (Corr.=0.7, AGI=-6dB)
	4
	0.0
	4.0
	0.5
	2.0
	4.0

	
	0
	0.0
	3.5
	0.5
	1.0
	3.5

	
	-4
	0.0
	2.5
	0.5
	0.5
	2.5

	
	-8
	0.5
	3.0
	0.5
	0.5
	2.5

	
	-10
	0.0
	3.5
	0.5
	1.5
	3.5

	HiBand Sensitivity (Corr.=0.0, AGI=0dB)
	4
	1.5
	7.0
	3.0
	
	5.5

	
	0
	2.0
	7.0
	3.0
	
	5.0

	
	-4
	2.0
	6.5
	3.0
	
	4.5

	
	-8
	3.0
	7.0
	3.0
	
	4.0

	
	-10
	3.0
	7.0
	3.0
	
	4.0

	HiBand Sensitivity (Corr.=0.7, AGI=-6dB)
	4
	0.0
	4.0
	0.5
	
	4.0

	
	0
	0.0
	4.0
	0.5
	
	4.0

	
	-4
	0.0
	3.5
	0.5
	
	3.5

	
	-8
	0.0
	4.5
	0.5
	
	4.5

	
	-10
	0.0
	4.0
	0.5
	
	4.0


Table 9 Least Improvement over VAMOS II (VDTS-1)

	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Average spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-1 (Corr.=0.0, AGI=0dB)
	4
	11.5
	14.0
	9.5
	15.5
	6.0

	
	0
	12.0
	13.5
	9.5
	13.0
	4.0

	
	-4
	12.0
	12.5
	9.5
	15.0
	5.5

	
	-8
	12.0
	13.0
	9.5
	17.5
	8.0

	
	-10
	10.5
	12.5
	9.5
	17.0
	7.5

	LoBand VDTS-1 (Corr.=0.7, AGI=-6dB)
	4
	7.5
	9.5
	7.5
	13.5
	6.0

	
	0
	8.0
	9.5
	7.5
	11.0
	3.5

	
	-4
	8.0
	9.0
	7.5
	11.0
	3.5

	
	-8
	8.5
	9.5
	7.5
	12.5
	5.0

	
	-10
	7.5
	9.0
	7.5
	12.0
	4.5

	HiBand VDTS-1 (Corr.=0.0, AGI=0dB)
	4
	10.0
	13.0
	9.5
	
	3.5

	
	0
	10.5
	12.5
	9.5
	
	3.0

	
	-4
	10.5
	12.0
	9.5
	
	2.5

	
	-8
	11.0
	13.0
	9.5
	
	3.5

	
	-10
	10.0
	12.0
	9.5
	
	2.5

	HiBand VDTS-1 (Corr.=0.7, AGI=-6dB)
	4
	6.0
	8.5
	7.5
	
	2.5

	
	0
	7.0
	8.5
	7.5
	
	1.5

	
	-4
	6.5
	8.0
	7.5
	
	1.5

	
	-8
	8.0
	9.0
	7.5
	
	1.5

	
	-10
	7.0
	8.5
	7.5
	
	1.5


Table 10 Least Improvement over VAMOS II (VDTS-2)

	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Average spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-2 (Corr.=0.0, AGI=0dB)
	4
	6.0
	7.5
	6.0
	7.0
	1.5

	
	0
	6.5
	7.0
	6.0
	5.0
	2.0

	
	-4
	7.0
	7.5
	6.0
	6.5
	1.5

	
	-8
	7.0
	7.5
	6.0
	8.0
	2.0

	
	-10
	6.5
	7.5
	6.0
	8.0
	2.0

	LoBand VDTS-2 (Corr.=0.7, AGI=-6dB)
	4
	5.0
	7.0
	5.5
	6.0
	2.0

	
	0
	5.0
	6.5
	5.5
	5.0
	1.5

	
	-4
	5.5
	6.5
	5.5
	5.0
	1.5

	
	-8
	6.0
	7.0
	5.5
	6.0
	1.5

	
	-10
	5.5
	6.5
	5.5
	5.5
	1.0

	HiBand VDTS-2 (Corr.=0.0, AGI=0dB)
	4
	6.0
	7.5
	6.0
	
	1.5

	
	0
	6.5
	7.0
	6.0
	
	1.0

	
	-4
	6.5
	6.5
	6.0
	
	0.5

	
	-8
	7.0
	7.0
	6.0
	
	1.0

	
	-10
	6.5
	7.0
	6.0
	
	1.0

	HiBand VDTS-2 (Corr.=0.7, AGI=-6dB)
	4
	4.5
	6.5
	5.5
	
	2.0

	
	0
	5.0
	6.0
	5.5
	
	1.0

	
	-4
	5.0
	5.5
	5.5
	
	0.5

	
	-8
	5.5
	6.0
	5.5
	
	0.5

	
	-10
	5.5
	6.5
	5.5
	
	1.0


Table 11 Least Improvement over VAMOS II (VDTS-3)

	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Average spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-3 (Corr.=0.0, AGI=0dB)
	4
	10.0
	13.5
	8.0
	13.0
	5.5

	
	0
	10.5
	13.0
	8.0
	10.5
	5.0

	
	-4
	11.0
	13.0
	8.0
	12.5
	5.0

	
	-8
	10.0
	13.0
	8.0
	14.5
	6.5

	
	-10
	8.5
	13.0
	8.0
	15.5
	7.5

	LoBand VDTS-3 (Corr.=0.7, AGI=-6dB)
	4
	6.0
	9.0
	6.0
	11.5
	5.5

	
	0
	7.0
	8.5
	6.0
	9.0
	3.0

	
	-4
	7.0
	8.5
	6.0
	11.0
	5.0

	
	-8
	7.0
	8.5
	6.0
	11.5
	5.5

	
	-10
	6.5
	8.5
	6.0
	12.5
	6.5

	HiBand VDTS-3 (Corr.=0.0, AGI=0dB)
	4
	8.0
	12.0
	8.0
	
	4.0

	
	0
	9.0
	12.0
	8.0
	
	4.0

	
	-4
	9.5
	12.0
	8.0
	
	4.0

	
	-8
	9.5
	12.5
	8.0
	
	4.5

	
	-10
	8.5
	12.5
	8.0
	
	4.5

	HiBand VDTS-3 (Corr.=0.7, AGI=-6dB)
	4
	4.5
	7.5
	6.0
	
	3.0

	
	0
	5.5
	8.0
	6.0
	
	2.5

	
	-4
	6.0
	8.0
	6.0
	
	2.0

	
	-8
	6.5
	8.5
	6.0
	
	2.5

	
	-10
	5.5
	8.5
	6.0
	
	3.0


Table 12 Least Improvement over VAMOS II (VDTS-4)

	Profile
	SCPIR (dB)
	Average improvement compared to VAMOS II (dB)
	Average spread (dB)

	
	
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	LoBand VDTS-4 (Corr.=0.0, AGI=0dB)
	4
	6.0
	8.5
	5.0
	8.5
	3.5

	
	0
	8.0
	9.5
	5.0
	9.0
	4.5

	
	-4
	8.5
	10.0
	5.0
	10.0
	5.0

	
	-8
	11.5
	13.5
	5.0
	12.5
	8.5

	
	-10
	10.5
	12.0
	5.0
	14.0
	9.0

	LoBand VDTS-4 (Corr.=0.7, AGI=-6dB)
	4
	3.0
	6.0
	4.0
	3.5
	3.0

	
	0
	5.0
	6.5
	4.0
	3.5
	3.0

	
	-4
	5.5
	7.5
	4.0
	5.5
	3.5

	
	-8
	8.5
	11.0
	4.0
	10.5
	7.0

	
	-10
	7.5
	9.5
	4.0
	10.0
	6.0

	HiBand VDTS-4 (Corr.=0.0, AGI=0dB)
	4
	5.0
	8.0
	5.0
	
	3.0

	
	0
	6.5
	8.5
	5.0
	
	3.5

	
	-4
	7.0
	9.0
	5.0
	
	4.0

	
	-8
	11.0
	13.0
	5.0
	
	8.0

	
	-10
	9.5
	11.5
	5.0
	
	6.5

	HiBand VDTS-4 (Corr.=0.7, AGI=-6dB)
	4
	2.5
	5.5
	4.0
	
	3.0

	
	0
	3.5
	6.0
	4.0
	
	2.5

	
	-4
	4.0
	6.5
	4.0
	
	2.5

	
	-8
	8.5
	10.0
	4.0
	
	6.0

	
	-10
	7.0
	9.0
	4.0
	
	5.0


Table 13 Least Improvement over VAMOS II (Summary)

	Profile
	Band
	Least improvement compared to VAMOS II (dB)
	Spread (dB)

	 
	 
	Intel
	Com-Research
	Media Tek
	ST-Ericsson
	

	Sensitivity
	LoBand (Corr.=0.0, AGI=0dB)
	2.0
	6.0
	3.0
	4.0
	4.0

	
	LoBand (Corr.=0.7, AGI=-6dB)
	0.0
	2.5
	0.5
	0.5
	2.5

	
	HiBand (Corr.=0.0, AGI=0dB)
	1.5
	6.5
	3.0
	
	5.0

	
	HiBand (Corr.=0.7, AGI=-6dB)
	0.0
	3.5
	0.5
	
	3.5

	VDTS-1
	LoBand (Corr.=0.0, AGI=0dB)
	10.5
	12.5
	9.5
	13.0
	3.5

	
	LoBand (Corr.=0.7, AGI=-6dB)
	7.5
	9.0
	7.5
	11.0
	3.5

	
	HiBand (Corr.=0.0, AGI=0dB)
	10.0
	12.0
	9.5
	
	2.5

	
	HiBand (Corr.=0.7, AGI=-6dB)
	6.0
	8.0
	7.5
	
	2.0

	VDTS-2
	LoBand (Corr.=0.0, AGI=0dB)
	6.0
	7.0
	6.0
	5.0
	2.0

	
	LoBand (Corr.=0.7, AGI=-6dB)
	5.0
	6.5
	5.5
	5.0
	1.5

	
	HiBand (Corr.=0.0, AGI=0dB)
	6.0
	6.5
	6.0
	
	0.5

	
	HiBand (Corr.=0.7, AGI=-6dB)
	4.5
	5.5
	5.5
	
	1.0

	VDTS-3
	LoBand (Corr.=0.0, AGI=0dB)
	8.5
	13.0
	8.0
	10.5
	5.0

	
	LoBand (Corr.=0.7, AGI=-6dB)
	6.0
	8.5
	6.0
	9.0
	3.0

	
	HiBand (Corr.=0.0, AGI=0dB)
	8.0
	12.0
	8.0
	
	4.0

	
	HiBand (Corr.=0.7, AGI=-6dB)
	4.5
	7.5
	6.0
	
	3.0

	VDTS-4
	LoBand (Corr.=0.0, AGI=0dB)
	6.0
	8.5
	5.0
	8.5
	3.5

	
	LoBand (Corr.=0.7, AGI=-6dB)
	3.0
	6.0
	4.0
	3.5
	3.0

	
	HiBand (Corr.=0.0, AGI=0dB)
	5.0
	8.0
	5.0
	
	3.0

	
	HiBand (Corr.=0.7, AGI=-6dB)
	2.5
	5.5
	4.0
	
	3.0


From Table 13, we observe the followings:

· In sensitivity, we see at least 1.5 to 6.5 dB improvement with antenna correlation of 0.0 and antenna gain imbalance of 0 dB and 0.0 dB to 3 dB with antenna correlation of 0.7 and antenna gain imbalance of -6 dB. The spread is about 2.5 to 5 dB. 

We observe the similar pattern in VDTS-1 to VDTS-4, i.e.

· The least improvement is 1 to 3dB higher with Corr.=0.0 & AGI=0dB than with Corr.=0.7 & AGI=-6dB.

· Unlike the observation seen in case of average improvement, the spread in the least improvement however is almost same irrespective of antenna correlation and gain imbalance.

· The spread between the least improvement figures from Intel and MediaTek is around 1 dB.

The least improvement figures are further averaged over all the companies and both frequency bands and shown in Table 14. Difference between the average of least improvement and minimum of least of improvement is in the range of 1 to 2 dB.
Table 14 Average and Minimum Least Improvement over VAMOS II (Summary per secenario)

	Scenario
	Average least improvement (dB)
	Minimum least improvement (dB)

	Sens, Corr 0, AGI 0
	3.71
	1.50

	Sens, Corr 0.7, AGI -6
	1.07
	0.00

	VDTS-1, Corr 0, AGI 0
	11.00
	9.50

	VDTS-1, Corr 0.7, AGI -6
	8.07
	6.00

	VDTS-2, Corr 0, AGI 0
	6.07
	5.00

	VDTS-2, Corr 0.7, AGI -6
	5.36
	4.50

	VDTS-3, Corr 0, AGI 0
	9.71
	8.00

	VDTS-3, Corr 0.7, AGI -6
	6.79
	4.50

	VDTS-4, Corr 0, AGI 0
	6.57
	5.00

	VDTS-4, Corr 0.7, AGI -6
	4.07
	2.50


Figure 2 summarises the least improvement compared to VAMOS II performance figures given in Table 13. Note that high band data from ST-Ericsson is not yet available, therefore, the plots are drawn for low band only.
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Figure 2 Least Improvement from VAMOS II FER Performance in dB

From Figure 2 following observations can be made.

Sensitivity: Figures have moderate spread, however, figures from Intel, MediaTek and ST-Ericsson have low spread

VDTS-1 (Corr 0.0, AGI 0): Figures have moderate spread

VDTS-1 (Corr 0.7, AGI -6): Figures from Intel, Com-Research and MediaTek have low spread

VDTS-2: Figures from all companies have low spread

VDTS-3 (Corr 0.0, AGI 0): Figures have large spread

VDTS-3 (Corr 0.7, AGI -6): Figures have moderate spread

VDTS-4 (Corr 0.0, AGI 0): Figures have moderate spread.

VDTS-4 (Corr 0.7, AGI -6): Figures have moderate spread but figures from Intel, MediaTek and ST-Ericsson have low spread.

Here, a spread of less than 3 dB, from 3 to 4 dB and above 4 dB is defined as low, medium and large spread respectively.
Figure 2 also shows that the spread between Intel and MediaTek figures is very low in all scenarios.

3.3 Spread Analysis

In Table 15, the average spread is listed for both the methods described above. The average spread reduces from 4.9 dB to 3.0 dB if least improvement computation is used. Moreover, the average spread between the figures of Intel and MediaTek reduces to 0.7 dB. This is also seen in Figure 2.
Table 15 Average Spread and Improvement over VAMOS II
	
	Average improvements spread (all) in dB
	Average improvements spread (Intel-MTek) in dB

	Average improvement method
	4.9
	2.0

	Least Improvement method
	3.0
	0.7


3.4 Figure of Merit Analysis

In the latest version of VAMOS III Performance Spreadsheet ([2]), new sheets are added to compute Figure of Merit which is defined as “the gain of VAMOS III over VAMOS II in dB reduced by a weighted spread between the companies' proposals” i.e.
Figure of Merit = Gmin - w*(Gmax – Gmin)

where,

Gmin is the minimum gain in dB over VAMOS II performance figure i.e. the difference between VAMOS II performance figure and the least stringent figure of all companies in case of a particular codec, SCPIR and propagation condition,

Gmax is the maximum gain in dB over VAMOS II performance figure i.e. the difference between VAMOS II performance figure and the most stringent figure of all companies in case of a particular codec, SCPIR and propagation condition and

w  is the weight factor.

The Figure of Merit provides the the minimum gain if w is set to 0 and it provides the maximum gain if w is set to -1.
In case of 0<w<1, Figure of Merit provides the minimum gain reduced by a factor of the spread. The reduction increases with the increase in the spread. In case of w<0, Figure of Merit is the weighted average of Gmax and Gmin.
The Figure of Merit values are computed for each logical channel and SCPIR in each table in the spredsheet ([2]), however, an analysis on the overall least improvement (i.e. per table per company) figures is given in Table 16.

In Table 16, with a weight factor of 0.2, we can see how much of the minimum least improvement (Gmin) is reduced in each row depending on the spread.
With weight factor of -0.25, the Figure of Merit is in fact an intermediate value between Gmax and Gmin where a weight of 0.25 is given on the Gmax (maximum least improvement of all companies) and 0.75 on the Gmin (minimum least improvement of all companies). In Figure 3, the least improvement figures from different companies, the spread between them and the Figure of Merit with w=-0.25 are shown for different profiles, bands and antenna correlation values. In this figure, it can be seen that for weight factor of -0.25, the Figure of Merit tends to stay considerably away from improvement figures that are considerably higher than that of other companies.
Although the Figure of Merit provides us an idea about the magnitude of spread seen in the performance proposals from different companies, it could also be used for computing a common tightening factor per table with a proper choice of weight factor. A weight factor close to zero will result in a tightening factor closer to the minimum improvement and a weight factor closer to -1 will result in a tightening factor close to the maximum improvement.
Table 16 Figure of Merit of least improvements with different weight factors

	Profile
	Band
	Corr, AGI
	Least Improvements (dB)
	Spread
	FoM with w=0 (Gmin)
	FoM with w=-1 (Gmax)
	FoM with w= 0.2
	FoM with w=-0.25 (rounded)

	
	
	
	Intel
	Com-Research
	Media Tek
	ST Ericsson
	
	
	
	
	

	Sensitivity
	Low
	0,0
	2.0
	6.0
	3.0
	4.0
	4.0
	2.0
	6.0
	1.2
	3.0

	
	
	0.7,-6
	0.0
	2.5
	0.5
	0.5
	2.5
	0.0
	2.5
	-0.5
	0.5

	
	High
	0,0
	1.5
	6.5
	3.0
	
	5.0
	1.5
	6.5
	0.5
	2.5

	
	
	0.7,-6
	0.0
	3.5
	0.5
	
	3.5
	0.0
	3.5
	-0.7
	0.5

	VDTS-1
	Low
	0,0
	10.5
	12.5
	9.5
	13.0
	3.5
	9.5
	13.0
	8.8
	10.0

	
	
	0.7,-6
	7.5
	9.0
	7.5
	11.0
	3.5
	7.5
	11.0
	6.8
	8.0

	
	High
	0,0
	10.0
	12.0
	9.5
	
	2.5
	9.5
	12.0
	9.0
	10.0

	
	
	0.7,-6
	6.0
	8.0
	7.5
	
	2.0
	6.0
	8.0
	5.6
	6.5

	VDTS-2
	Low
	0,0
	6.0
	7.0
	6.0
	5.0
	2.0
	5.0
	7.0
	4.6
	5.5

	
	
	0.7,-6
	5.0
	6.5
	5.5
	5.0
	1.5
	5.0
	6.5
	4.7
	5.0

	
	High
	0,0
	6.0
	6.5
	6.0
	
	0.5
	6.0
	6.5
	5.9
	6.0

	
	
	0.7,-6
	4.5
	5.5
	5.5
	
	1.0
	4.5
	5.5
	4.3
	4.5

	VDTS-3
	Low
	0,0
	8.5
	13.0
	8.0
	10.5
	5.0
	8.0
	13.0
	7.0
	9.0

	
	
	0.7,-6
	6.0
	8.5
	6.0
	9.0
	3.0
	6.0
	9.0
	5.4
	6.5

	
	High
	0,0
	8.0
	12.0
	8.0
	
	4.0
	8.0
	12.0
	7.2
	9.0

	
	
	0.7,-6
	4.5
	7.5
	6.0
	
	3.0
	4.5
	7.5
	3.9
	5.0

	VDTS-4
	Low
	0,0
	6.0
	8.5
	5.0
	8.5
	3.5
	5.0
	8.5
	4.3
	5.5

	
	
	0.7,-6
	3.0
	6.0
	4.0
	3.5
	3.0
	3.0
	6.0
	2.4
	3.5

	
	High
	0,0
	5.0
	8.0
	5.0
	
	3.0
	5.0
	8.0
	4.4
	5.5

	
	
	0.7,-6
	2.5
	5.5
	4.0
	
	3.0
	2.5
	5.5
	1.9
	3.0
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Figure 3 Least Improvement from VAMOS II, and Figure of Merit

4. conclusion

This document has presented several ways to compare VAMOS III performance figures submitted by four different companies. It is expected that a formula to compute the final figures can be agreed based on the outcome of the analyses given in this document, provided no significant changes are likely in the figures proposed by any company leading to an entirely different spread. Assuming that the proposed figures will not change significantly, following points should be considered while designing a formula for computing the final proposed figures:
· The least improvement figures provide less spread and try to accommodate proposals from most companies. 
· Even in the least improvement analysis, the performance improvement of VAMOS III over VAMOS II is considerably large, in particular in case of interference scenario.

· A common tightening factor per table could be chosen based on weighted average of minimum gain and maximum gain in that table with a proper choice of weight factor. However, there has to be provision for making exception in individual case in the table if value based on common tightening factor is not acceptable in that case.
· Even though, a common tightening factor is used per table, there will be a need to reach further agreement on RBER values per cell in each table.
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