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Wide Pulse effect on DARP-I / VAMOS-I DL
1. Introduction

The purpose of this document is to provide input on how a spectrally wide pulse affects the DARP-I / VAMOS level I DL performance. The effect of the side pulse on VAMOS-II DL is described in [3].
This contribution presents the VAMOS-I DL delta performance in dB seen between the legacy TX pulse vs. the spectrally wide TX pulse proposed in [1] and versus the spectrally wide TX pulse denoted OPT2 in [2]. The delta performance for the DARP-I terminal will be similar to the delta performance presented for the VAMOS-I terminal.
The delta performances are presented at the 1% FER level for TCH and at the 5% FER level for the control channels, for all the VAMOS-I test scenarios specified in TS 45.005.
The delta performances are presented for the following two configurations

A) Spectrally wide TX pulse applied on the desired signal, Legacy TX pulse applied for the interferers

B) Spectrally wide TX pulse applied for both the desired signal and for the interferers
2. Simulation parameters
The estimated power spectral density for the legacy pulse, the wide pulse proposed by Ericsson in [1], and the wide pulse proposed by NSN (denoted OPT2) in [2] is shown in Figure 1. The power spectral density estimate is created with the Welch spectral estimator using 10.000 bursts at x8 oversampling. 
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Figure 1 Estimated Welch power spectral density of the legacy TX pulse, and the spectrally wide TX pulses proposed in [1] and [2].
2.1 Simulated Terminals
The VAMOS-I terminal is based on a widely used DARP-I MS architecture, which has been updated to support the VAMOS TSC Set2. The DARP-I terminal performance will be on par with the VAMOS-I terminal performance.
2.2 Simulation Settings

The applied simulation configurations are listed below:

	Parameter
	Setting

	Codecs
	All codecs for which VAMOS-I DL requirements are specified in 45.005

	Channel profile
	TU50 

	Frequency band
	900 MHz, 1800 MHz

	Frequency hopping
	Off

	TSC
	TSC#5 from TSC Set 2

	Interference scenarios
	Sensitivity, VDTS-1, VDTS-2, VDTS-3 and VDTS-4

	Interferer signal TX pulse
	#1 Legacy TX pulse

#2 Wide pulse proposed in [1]

#3 Wide pulse proposed in [2]

	SCPIR
	+4, 0 and -4 dB

	Simulated frames
	25.000

	Wanted signal TX pulse
	#1 Legacy TX pulse

#2 Wide pulse proposed in [1]
#3 Wide pulse proposed in [2]


3. Downlink Performance Results 
All the VDTS results in this section covers 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 delta performances are presented for the following two configurations

A) Spectrally wide TX pulse applied on the desired signal, Legacy TX pulse applied for the interferers (VDTS-1 – VDTS-4), results are presented in section 3.1
B) Spectrally wide TX pulse applied for both the desired signal and for the interferers (VDTS-1 – VDTS-4), results are presented in section 3.2.

Note, for configuration B) the same spectrally wide pulse is applied for the interfering signals as the one applied for the desired signal i.e. the spectrally wide pulses proposed in [1] and [2] are not mixed.
3.1 DARP-I / VAMOS-I DL Performance difference, Configuration A)
All simulation results presented in this section is based on the TX pulse configuration A) i.e. the spectrally wide TX pulse is applied for the desired signal only, and the legacy TX pulse is applied for the interferers.
3.1.1 Delta Sensitivity performance - Configuration A)
A positive value indicates a performance gain with a spectrally wide pulse compared to the legacy pulse at the 1% FER level for TCH and at the 5% FER level for CCH.
As seen from the DARP-I / VAMOS-I DL delta performance results presented in this subsection, both spectrally wide pulse proposals brings gains in average > 1dB for the sensitivity limited scenarios. Except for a minor performance loss observed for AHS/7.4 @ -4 dB SCPIR with the wide pulse proposed in [1], gains are observed for all services and SCPIR values.

3.1.1.1 The wide pulse proposal in [1] vs. the legacy pulse
	Configuration A
	Wide pulse [1] vs. Legacy pulse

	Sensitivity
	
	Avg. diff. [dB]:
	1.9
	Avg. diff. [dB]:
	1.9

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.85
	2.55
	1.4
	1.94
	2.55
	1.22

	TCH/EFS
	FER
	2.28
	2.45
	0.96
	2.27
	2.3
	1.02

	TCH/AFS12.2
	FER
	2.1
	2.48
	1.18
	2.16
	2.31
	1.18

	TCH/AFS4.75
	FER
	0.96
	2.22
	2.04
	1.02
	2.2
	2.09

	TCH/AHS7.4
	FER
	2.47
	2.44
	-0.13
	2.32
	2.37
	-0.32

	TCH/AHS4.75
	FER
	1.79
	2.49
	1.58
	1.89
	2.57
	1.67

	TCH/WFS12.65
	FER
	2.11
	2.59
	1.01
	2.15
	2.43
	1.17

	TCH/WFS6.60
	FER
	1.34
	2.39
	1.89
	1.46
	2.42
	1.79

	FACCH/F
	FER
	1.91
	2.53
	1.5
	1.86
	2.39
	1.59

	FACCH/H
	FER
	1.95
	2.39
	1.6
	1.92
	2.49
	1.62

	SACCH
	FER
	1.85
	2.47
	1.65
	1.91
	2.52
	1.57

	Repeated FACCH/F
	FER
	-
	2.51
	-
	-
	2.5
	-

	Repeated SACCH
	FER
	-
	2.68
	-
	-
	2.76
	-


3.1.1.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration A
	Wide pulse [2] vs. Legacy pulse

	Sensitivity
	
	Avg. diff. [dB]:
	1.2
	Avg. diff. [dB]:
	1.2

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.05
	1.27
	1.26
	1.03
	1.39
	1.11

	TCH/EFS
	FER
	1.21
	1.34
	1.11
	1.17
	1.35
	1.04

	TCH/AFS12.2
	FER
	1.12
	1.32
	1.14
	1.08
	1.3
	1.23

	TCH/AFS4.75
	FER
	0.57
	1.23
	1.28
	0.51
	1.19
	1.41

	TCH/AHS7.4
	FER
	1.36
	1.39
	0.53
	1.13
	1.42
	0.75

	TCH/AHS4.75
	FER
	1
	1.37
	1.09
	1.01
	1.43
	1.27

	TCH/WFS12.65
	FER
	1.14
	1.36
	0.99
	1.05
	1.44
	1.26

	TCH/WFS6.60
	FER
	0.78
	1.24
	1.33
	0.76
	1.22
	1.28

	FACCH/F
	FER
	1.06
	1.4
	1.26
	0.98
	1.23
	1.3

	FACCH/H
	FER
	1.07
	1.25
	1.24
	1.1
	1.33
	1.29

	SACCH
	FER
	1.02
	1.35
	1.31
	1.05
	1.4
	1.27

	Repeated FACCH/F
	FER
	-
	1.42
	-
	-
	1.36
	-

	Repeated SACCH
	FER
	-
	1.42
	-
	-
	1.51
	-


3.1.2 VDTS-1 Performance - Configuration A)
A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. As seen from the delta results presented in this subsection, it is seen that both spectrally wide pulse proposals brings gains for all services for SCPIR on +4 dB and 0 dB, whereas degradations are seen for some codecs for SCPIR – 4 dB. The actual gain / degradation depend on the wide pulse shape and codec.
3.1.2.1 The wide pulse proposal in [1] vs. the legacy pulse

	Configuration A
	Wide pulse [1] vs. Legacy pulse

	VDTS-1
	
	Avg. diff. [dB]:
	0.5
	Avg. diff. [dB]:
	0.5

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.77
	0.48
	-1.45
	1.72
	0.53
	-1.38

	TCH/EFS
	FER
	1.59
	0.18
	-1.58
	1.57
	0.44
	-1.23

	TCH/AFS12.2
	FER
	1.63
	0.36
	-1.47
	1.62
	0.43
	-1.27

	TCH/AFS4.75
	FER
	2.54
	1.31
	0
	2.39
	1.44
	0.21

	TCH/AHS7.4
	FER
	1.51
	0.14
	-2.53
	1.53
	0.2
	-3.04

	TCH/AHS4.75
	FER
	1.92
	0.63
	-0.95
	1.85
	0.71
	-1.01

	TCH/WFS12.65
	FER
	1.73
	0.27
	-1.48
	1.67
	0.35
	-1.16

	TCH/WFS6.60
	FER
	2.24
	1.02
	-0.35
	2.17
	1.1
	-0.1

	FACCH/F
	FER
	1.84
	0.6
	-0.61
	1.79
	0.63
	-0.55

	FACCH/H
	FER
	1.89
	0.71
	-0.65
	1.84
	0.67
	-0.69

	SACCH
	FER
	1.9
	0.59
	-0.79
	1.89
	0.58
	-0.73

	Repeated FACCH/F
	FER
	-
	0.87
	-
	-
	0.83
	-

	Repeated SACCH
	FER
	-
	1.07
	-
	-
	1.07
	-


3.1.2.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration A
	Wide pulse [2] vs. Legacy pulse

	VDTS-1
	
	Avg. diff. [dB]:
	0.8
	Avg. diff. [dB]:
	0.8

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.1
	0.64
	-0.09
	1.24
	0.75
	0.12

	TCH/EFS
	FER
	1.09
	0.65
	0.18
	1.13
	0.73
	0.38

	TCH/AFS12.2
	FER
	1.2
	0.6
	0.09
	1.1
	0.75
	0.35

	TCH/AFS4.75
	FER
	1.41
	1.11
	0.74
	1.43
	1.14
	0.75

	TCH/AHS7.4
	FER
	0.98
	0.4
	-0.66
	1.07
	0.46
	-0.9

	TCH/AHS4.75
	FER
	1.19
	0.68
	0.22
	1.15
	0.73
	0.12

	TCH/WFS12.65
	FER
	1.21
	0.72
	0.21
	1.13
	0.58
	0.34

	TCH/WFS6.60
	FER
	1.37
	1.05
	0.66
	1.27
	0.97
	0.78

	FACCH/F
	FER
	1.26
	0.83
	0.58
	1.19
	0.84
	0.48

	FACCH/H
	FER
	1.26
	0.86
	0.45
	1.27
	0.86
	0.45

	SACCH
	FER
	1.28
	0.78
	0.43
	1.23
	0.75
	0.52

	Repeated FACCH/F
	FER
	-
	0.97
	-
	-
	0.9
	-

	Repeated SACCH
	FER
	-
	1.05
	-
	-
	0.99
	-


3.1.3 VDTS-2 Performance - Configuration A)
A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

Also for the VDTS-2 scenario, it can be seen from the result presented in this subsection that in Configuration A) both spectrally wide pulse proposals brings gains for all services for SCPIR on +4 dB and 0 dB, whereas degradations are seen for some codecs for SCPIR – 4 dB. As for VDTS-1 the actual gain / degradation depend on the wide pulse shape and codec.

3.1.3.1 The wide pulse proposal in [1] vs. the legacy pulse

	Configuration A
	Wide pulse [1] vs. Legacy pulse

	VDTS-2
	
	Avg. diff. [dB]:
	0.6
	Avg. diff. [dB]:
	0.7

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.81
	1.02
	-0.56
	1.66
	0.86
	-0.58

	TCH/EFS
	FER
	1.56
	0.63
	-0.91
	1.37
	0.74
	-0.61

	TCH/AFS4.75
	FER
	1.91
	1.47
	0.58
	1.98
	1.43
	0.71

	TCH/AHS7.4
	FER
	1.63
	0.54
	-2.09
	1.75
	0.84
	-2.3

	TCH/WFS12.65
	FER
	1.59
	0.73
	-0.75
	1.61
	0.81
	-0.39


3.1.3.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration A
	Wide pulse [2] vs. Legacy pulse

	VDTS-2
	
	Avg. diff. [dB]:
	0.8
	Avg. diff. [dB]:
	0.8

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.14
	0.8
	0.38
	1.08
	0.85
	0.43

	TCH/EFS
	FER
	1.04
	0.83
	0.4
	0.95
	0.79
	0.46

	TCH/AFS4.75
	FER
	1.13
	1.07
	0.91
	1.1
	1.11
	1

	TCH/AHS7.4
	FER
	1.16
	0.6
	-0.16
	1.07
	0.7
	-0.18

	TCH/WFS12.65
	FER
	1.02
	0.82
	0.58
	1.08
	0.87
	0.55


3.1.4 VDTS-3 Performance - Configuration A)
A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

For the VDTS-2 scenario, it can be seen from the result presented in this subsection that in Configuration A) both spectrally wide pulse proposals brings gains for all services for SCPIR on +4 dB. For the wide pulse proposed in [1] degradations are seen for SCPIR – 4 dB for all codecs, and mostly gains are seen for SCPIR 0 dB. For the wide pulse proposed in [2] gains are seen for all codecs at SCPIR 0 dB, and a mix of gains and degradations are seen for SCPIR -4 dB. 

3.1.4.1 The wide pulse proposal in [1] vs. the legacy pulse

	Configuration A
	Wide pulse [1] vs. Legacy pulse

	VDTS-3
	
	Avg. diff. [dB]:
	0.2
	Avg. diff. [dB]:
	0.3

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	2.18
	0.43
	-1.48
	2.12
	0.48
	-1.41

	TCH/EFS
	FER
	1.77
	-0.08
	-2
	1.7
	0.27
	-1.69

	TCH/AFS4.75
	FER
	2.81
	1.48
	-0.32
	2.65
	1.45
	-0.06

	TCH/AHS7.4
	FER
	1.45
	-0.1
	-3.18
	1.74
	0.06
	-3.42

	TCH/WFS12.65
	FER
	1.91
	0.26
	-1.94
	1.8
	0.16
	-1.51


3.1.4.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration A
	Wide pulse [2] vs. Legacy pulse

	VDTS-3
	
	Avg. diff. [dB]:
	0.6
	Avg. diff. [dB]:
	0.7

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.31
	0.67
	-0.05
	1.43
	0.76
	0.14

	TCH/EFS
	FER
	1.18
	0.59
	0.07
	1.22
	0.72
	0.2

	TCH/AFS4.75
	FER
	1.55
	1.13
	0.58
	1.45
	0.98
	0.66

	TCH/AHS7.4
	FER
	1.08
	0.28
	-0.97
	1.03
	0.34
	-0.68

	TCH/WFS12.65
	FER
	1.28
	0.66
	-0.01
	1.23
	0.54
	0.24


3.1.5 VDTS-4 Performance - Configuration A)
A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

As seen from the DARP-I / VAMOS-I DL delta performance results presented in this subsection, then with Configuration A both spectrally wide pulse proposals brings gains in average. Except for a performance loss observed for AHS/7.4 @ SCPIR 0 dB with the wide pulse proposed in [1], gains are observed for both wide pulse proposals for all services at SCPIR +4dB and 0 dB.

For SCPIR – 4dB it is seen that the effect of the spectrally wide pulse is highly dependent on the wide pulse shape i.e. except for AFS4.75 severe degradations are seen with the wide pulse proposed in [1] at SCPIR -4 dB, whereas gains are seen with the wide pulse proposed in [2] except for AHS7.4.

3.1.5.1 The wide pulse proposal in [1] vs. the legacy pulse

	Configuration A
	Wide pulse [1] vs. Legacy pulse

	VDTS-4
	
	Avg. diff. [dB]:
	0.5
	Avg. diff. [dB]:
	0.6

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	2.8
	3.59
	-4.91
	3.11
	3.19
	-5.38

	TCH/EFS
	FER
	3.07
	3.86
	-5.81
	3.19
	3.36
	-5.55

	TCH/AFS4.75
	FER
	1.93
	3.22
	4.2
	2.12
	3.37
	4.06

	TCH/AHS7.4
	FER
	3.13
	-0.76
	-8.19
	3.02
	-1.39
	-7.42

	TCH/WFS12.65
	FER
	3.13
	3.72
	-5.8
	3.2
	3.62
	-3.76


3.1.5.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration A
	Wide pulse [2] vs. Legacy pulse

	VDTS-4
	
	Avg. diff. [dB]:
	1.8
	Avg. diff. [dB]:
	1.9

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.71
	2.48
	2.16
	1.98
	2.38
	2.03

	TCH/EFS
	FER
	1.97
	2.47
	2.33
	1.92
	2.33
	2.4

	TCH/AFS4.75
	FER
	1.21
	1.97
	2.6
	1.22
	2.11
	2.77

	TCH/AHS7.4
	FER
	1.96
	1.62
	-1.92
	2
	1.8
	-1.26

	TCH/WFS12.65
	FER
	1.99
	2.52
	2.54
	1.9
	2.47
	2.48


3.2 DARP-I / VAMOS-I DL Performance difference, configuration B)

All simulation results presented in this section is based on the TX pulse configuration B) i.e. the spectrally wide TX pulse is applied for both the desired signal and for the interferers

3.2.1 Delta Sensitivity performance - Configuration B)

3.2.1.1 The wide pulse proposal in [1] vs. the legacy pulse
	Configuration B
	Wide pulse [1] vs. Legacy pulse

	Sensitivity
	
	Avg. diff. [dB]:
	1.9
	Avg. diff. [dB]:
	1.9

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.85
	2.55
	1.4
	1.94
	2.55
	1.22

	TCH/EFS
	FER
	2.28
	2.45
	0.96
	2.27
	2.3
	1.02

	TCH/AFS12.2
	FER
	2.1
	2.48
	1.18
	2.16
	2.31
	1.18

	TCH/AFS4.75
	FER
	0.96
	2.22
	2.04
	1.02
	2.2
	2.09

	TCH/AHS7.4
	FER
	2.47
	2.44
	-0.13
	2.32
	2.37
	-0.32

	TCH/AHS4.75
	FER
	1.79
	2.49
	1.58
	1.89
	2.57
	1.67

	TCH/WFS12.65
	FER
	2.11
	2.59
	1.01
	2.15
	2.43
	1.17

	TCH/WFS6.60
	FER
	1.34
	2.39
	1.89
	1.46
	2.42
	1.79

	FACCH/F
	FER
	1.91
	2.53
	1.5
	1.86
	2.39
	1.59

	FACCH/H
	FER
	1.95
	2.39
	1.6
	1.92
	2.49
	1.62

	SACCH
	FER
	1.85
	2.47
	1.65
	1.91
	2.52
	1.57

	Repeated FACCH/F
	FER
	-
	2.51
	-
	-
	2.5
	-

	Repeated SACCH
	FER
	-
	2.68
	-
	-
	2.76
	-


3.2.1.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration B
	Wide pulse [2] vs. Legacy pulse

	Sensitivity
	
	Avg. diff. [dB]:
	1.2
	Avg. diff. [dB]:
	1.2

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	1.05
	1.27
	1.26
	1.03
	1.39
	1.11

	TCH/EFS
	FER
	1.21
	1.34
	1.11
	1.17
	1.35
	1.04

	TCH/AFS12.2
	FER
	1.12
	1.32
	1.14
	1.08
	1.3
	1.23

	TCH/AFS4.75
	FER
	0.57
	1.23
	1.28
	0.51
	1.19
	1.41

	TCH/AHS7.4
	FER
	1.36
	1.39
	0.53
	1.13
	1.42
	0.75

	TCH/AHS4.75
	FER
	1
	1.37
	1.09
	1.01
	1.43
	1.27

	TCH/WFS12.65
	FER
	1.14
	1.36
	0.99
	1.05
	1.44
	1.26

	TCH/WFS6.60
	FER
	0.78
	1.24
	1.33
	0.76
	1.22
	1.28

	FACCH/F
	FER
	1.06
	1.4
	1.26
	0.98
	1.23
	1.3

	FACCH/H
	FER
	1.07
	1.25
	1.24
	1.1
	1.33
	1.29

	SACCH
	FER
	1.02
	1.35
	1.31
	1.05
	1.4
	1.27

	Repeated FACCH/F
	FER
	-
	1.42
	-
	-
	1.36
	-

	Repeated SACCH
	FER
	-
	1.42
	-
	-
	1.51
	-


3.2.2 VDTS-1 - Configuration B)

A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

From the results presented in this subsection it can be seen, that with Configuration B) both of the spectrally wide pulse proposals brings gains more or less only for SCPIR +4 dB, and degradations for both SCPIR 0 dB and – 4dB. 

The actual gain / degradation depend on the wide pulse shape, codec and SCPIR.

3.2.2.1 The wide pulse proposal in [1] vs. the legacy pulse
	Configuration B
	Wide pulse [1] vs. Legacy pulse

	VDTS-1
	
	Avg. diff. [dB]:
	-0.5
	Avg. diff. [dB]:
	-0.5

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	0.19
	-0.42
	-1.8
	0.3
	-0.25
	-1.7

	TCH/EFS
	FER
	0.23
	-0.45
	-2.07
	0.25
	-0.47
	-1.89

	TCH/AFS12.2
	FER
	0.32
	-0.45
	-1.97
	0.23
	-0.47
	-1.85

	TCH/AFS4.75
	FER
	0.38
	-0.23
	-1
	0.42
	-0.11
	-0.91

	TCH/AHS7.4
	FER
	0.52
	-0.25
	-2.62
	0.41
	-0.22
	-3.21

	TCH/AHS4.75
	FER
	0.29
	-0.26
	-1.5
	0.22
	-0.34
	-1.58

	TCH/WFS12.65
	FER
	0.24
	-0.26
	-2.01
	0.31
	-0.61
	-1.83

	TCH/WFS6.60
	FER
	0.29
	-0.23
	-1.25
	0.34
	-0.2
	-1.02

	FACCH/F
	FER
	0.23
	-0.34
	-1.29
	0.34
	-0.42
	-1.35

	FACCH/H
	FER
	0.32
	-0.28
	-1.3
	0.33
	-0.26
	-1.33

	SACCH
	FER
	0.35
	-0.28
	-1.35
	0.31
	-0.3
	-1.32

	Repeated FACCH/F
	FER
	-
	-0.34
	-
	-
	-0.28
	-

	Repeated SACCH
	FER
	-
	-0.27
	-
	-
	-0.36
	-


3.2.2.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration B
	Wide pulse [2] vs. Legacy pulse

	VDTS-1
	
	Avg. diff. [dB]:
	-0.1
	Avg. diff. [dB]:
	-0.1

	 
	 
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	0.15
	-0.04
	-0.58
	0.16
	-0.13
	-0.5

	TCH/EFS
	FER
	0.17
	-0.15
	-0.38
	0.17
	-0.1
	-0.29

	TCH/AFS12.2
	FER
	0.09
	-0.08
	-0.44
	0.21
	-0.06
	-0.25

	TCH/AFS4.75
	FER
	0.23
	0.03
	-0.05
	0.29
	0.11
	-0.05

	TCH/AHS7.4
	FER
	0.2
	-0.21
	-0.96
	0.13
	0.04
	-1.2

	TCH/AHS4.75
	FER
	0.19
	-0.22
	-0.38
	0.08
	-0.11
	-0.47

	TCH/WFS12.65
	FER
	0.19
	-0.02
	-0.44
	0.23
	-0.17
	-0.27

	TCH/WFS6.60
	FER
	0.19
	0.02
	-0.13
	0.2
	0.02
	-0.11

	FACCH/F
	FER
	0.15
	-0.01
	-0.1
	0.19
	-0.03
	-0.12

	FACCH/H
	FER
	0.16
	-0.03
	-0.16
	0.24
	0.02
	-0.16

	SACCH
	FER
	0.22
	-0.02
	-0.22
	0.2
	-0.03
	-0.17

	Repeated FACCH/F
	FER
	-
	0
	-
	-
	0.01
	-

	Repeated SACCH
	FER
	-
	0.02
	-
	-
	-0.02
	-


3.2.3 VDTS-2 - Configuration B)

A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

As seen from the results presented in this subsection, then with Configuration B) both of the spectrally wide pulse proposals brings gains for SCPIR +4 dB, whereas the wide pulse proposal in [1] introduces a mix of minor gains and degradations for SCPIR 0 dB, whereas the wide pulse proposal in [2] introduces a minor gain for all codecs at SCPIR 0 dB. Except for a gain on AFS4.75 with the pulse proposed in [2] both wide pulse proposals causes degradation for SCPIR -4 dB for Configuration B.
The actual gain / degradation depend on the wide pulse shape, codec and SCPIR.
3.2.3.1 The wide pulse proposal in [1] vs. the legacy pulse
	Configuration B
	Wide pulse [1] vs. Legacy pulse

	VDTS-2
	
	Avg. diff. [dB]:
	-0.3
	Avg. diff. [dB]:
	-0.3

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	0.74
	0.03
	-1.22
	0.63
	0.08
	-1.56

	TCH/EFS
	FER
	0.59
	-0.21
	-1.9
	0.51
	-0.34
	-1.77

	TCH/AFS4.75
	FER
	0.81
	0.5
	-0.51
	0.93
	0.45
	-0.47

	TCH/AHS7.4
	FER
	0.79
	-0.13
	-3.06
	0.86
	0
	-3.14

	TCH/WFS12.65
	FER
	0.73
	-0.13
	-1.53
	0.57
	-0.1
	-1.46


3.2.3.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration B
	Wide pulse [2] vs. Legacy pulse

	VDTS-2
	
	Avg. diff. [dB]:
	0.2
	Avg. diff. [dB]:
	0.2

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	0.53
	0.22
	-0.1
	0.52
	0.29
	-0.21

	TCH/EFS
	FER
	0.49
	0.14
	-0.18
	0.33
	0.1
	-0.06

	TCH/AFS4.75
	FER
	0.56
	0.48
	0.33
	0.6
	0.49
	0.33

	TCH/AHS7.4
	FER
	0.62
	0.19
	-0.67
	0.51
	0.17
	-0.64

	TCH/WFS12.65
	FER
	0.41
	0.21
	-0.02
	0.46
	0.24
	-0.02


3.2.4 VDTS-3 - Configuration B)

A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

As seen from the results presented in this subsection, then both of the spectrally wide pulse proposals brings gains in Configuration B) for SCPIR +4 dB, whereas a mix of gains and degradations are seen for SCPIR 0 dB, and only degradations are seen for SCPIR – 4dB.

The actual gain / degradation depend on the wide pulse shape and codec.

3.2.4.1 The wide pulse proposal in [1] vs. the legacy pulse
	Configuration B
	Wide pulse [1] vs. Legacy pulse

	VDTS-3
	
	Avg. diff. [dB]:
	-0.6
	Avg. diff. [dB]:
	-0.5

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	0.91
	-0.25
	-2.02
	0.87
	-0.22
	-1.97

	TCH/EFS
	FER
	0.7
	-0.63
	-2.56
	0.89
	-0.42
	-2.12

	TCH/AFS4.75
	FER
	1.23
	0.25
	-1.2
	1.19
	0.18
	-1.17

	TCH/AHS7.4
	FER
	0.66
	-0.45
	-3.29
	0.78
	-0.34
	-3.7

	TCH/WFS12.65
	FER
	0.86
	-0.37
	-2.37
	0.79
	-0.7
	-2.22


3.2.4.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration B
	Wide pulse [2] vs. Legacy pulse

	VDTS-3
	
	Avg. diff. [dB]:
	0.0
	Avg. diff. [dB]:
	0.1

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	0.75
	-0.06
	-0.54
	0.59
	0.02
	-0.56

	TCH/EFS
	FER
	0.47
	-0.05
	-0.45
	0.58
	0.06
	-0.26

	TCH/AFS4.75
	FER
	0.81
	0.46
	-0.2
	0.71
	0.3
	-0.02

	TCH/AHS7.4
	FER
	0.33
	-0.3
	-1.39
	0.58
	-0.15
	-1.04

	TCH/WFS12.65
	FER
	0.55
	0.17
	-0.44
	0.43
	-0.01
	-0.38


3.2.5 VDTS-4 - Configuration B)

A positive value indicates a DARP-I / VAMOS-I DL performance gain with a spectrally wide pulse compared to the legacy pulse. 

As seen from the results presented in this subsection, then for configuration B) severe degradations are seen with the wide pulse proposal in [1] for all SCPIRs and codecs, whereas a mix of degradations and gains are seen with the wide pulse proposal in [2].

The actual gain / degradation depend on the wide pulse shape, codec and SCPIR.

3.2.5.1 The wide pulse proposal in [1] vs. the legacy pulse
	Configuration B
	Wide pulse [1] vs. Legacy pulse

	VDTS-4
	
	Avg. diff. [dB]:
	-6.0
	Avg. diff. [dB]:
	-5.8

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	-3.32
	-4.97
	-10.55
	-3.53
	-5.28
	-10.14

	TCH/EFS
	FER
	-2.92
	-4.77
	-11.47
	-2.99
	-4.09
	-11.47

	TCH/AFS4.75
	FER
	-3.31
	-2.19
	-2.27
	-3.11
	-2.11
	-1.92

	TCH/AHS7.4
	FER
	-5.79
	-8.42
	-11.83
	-6.03
	-8.66
	-10.82

	TCH/WFS12.65
	FER
	-2.98
	-4.37
	-10.89
	-2.92
	-3.75
	-10.81


3.2.5.2 The wide pulse proposal in [2] vs. the legacy pulse

	Configuration B
	Wide pulse [2] vs. Legacy pulse

	VDTS-4
	
	Avg. diff. [dB]:
	-0.2
	Avg. diff. [dB]:
	-0.1

	 
	
	GSM 900 and GSM 850
	DCS 1800 & PCS 1900

	SCPIR_DL
	 +4 dB
	0 dB
	-4 dB
	 +4 dB
	0 dB
	-4 dB

	TCH/HS
	FER
	-0.41
	0.6
	0.31
	-0.21
	0.48
	0.53

	TCH/EFS
	FER
	-0.3
	0.39
	0.47
	-0.16
	0.45
	0.58

	TCH/AFS4.75
	FER
	-0.97
	0.29
	1.2
	-0.79
	0.42
	1.34

	TCH/AHS7.4
	FER
	-0.25
	-1.02
	-4.23
	-0.35
	-1
	-3.66

	TCH/WFS12.65
	FER
	-0.32
	0.59
	0.56
	-0.18
	0.55
	0.77


3.3 Performance Summary

The average difference between the DARP-I / VAMOS-I DL performances obtained with the legacy pulse versus the spectrally wide TX pulse proposed in [1] and [2] is summarized for each of the VAMOS DL test scenarios in Table 1 and Table 2 for Configuration A and Configuration B, respectively.

From the summary tables it is seen, that as expected the highest average DARP-I / VAMOS-I DL performance gain for the interference scenarios VDTS1-4 is obtained for Configuration A. Furthermore it is seen, that with configuration B the spectrally wide pulse proposed in [1] introduces an average degradation for VDTS1-4, whereas the spectrally wide pulse proposed in [2] introduces a mix of average gains and degradations for the various interference scenarios.

Table 1 Summary of the average DARP-I / VAMOS-I DL delta performance obtained with Configuration A)
	Configuration A
VAMOS DL scenarios
	Summary of average differences [dB]

	
	Wide pulse [1]
	Wide pulse [2]

	Sensitivity
	Lowband
	1.9
	1.2

	
	Highband
	1.9
	1.2

	VDTS-1
	Lowband
	0.5
	0.8

	
	Highband
	0.5
	0.8

	VDTS-2
	Lowband
	0.6
	0.8

	
	Highband
	0.7
	0.8

	VDTS-3
	Lowband
	0.2
	0.6

	
	Highband
	0.3
	0.7

	VDTS-4
	Lowband
	0.5
	1.8

	
	Highband
	0.6
	1.9


Table 2 Summary of the average DARP-I / VAMOS-I DL delta performance obtained with Configuration B)

	Configuration B
VAMOS DL scenarios
	Summary of average differences [dB]

	
	Wide pulse [1]
	Wide pulse [2]

	Sensitivity
	Lowband
	1.9
	1.2

	
	Highband
	1.9
	1.2

	VDTS-1
	Lowband
	-0.5
	-0.1

	
	Highband
	-0.5
	-0.1

	VDTS-2
	Lowband
	-0.3
	0.2

	
	Highband
	-0.3
	0.2

	VDTS-3
	Lowband
	-0.6
	0.0

	
	Highband
	-0.5
	0.1

	VDTS-4
	Lowband
	-6.0
	-0.2

	
	Highband
	-5.8
	-0.1


4. Conclusions
Input on how the spectrally wide pulses proposed in [1] and [2] effects the DARP-I / VAMOS-I DL performance were provided in section 3 in terms of “delta performance” values for each of the VAMOS-I DL services & scenarios specified in TS 45.005. The delta performances were presented for two configurations; 

· Configuration A) where the delta performance was shown between the legacy scenario and the scenario were a wide pulse was applied for the desired signal only. 

· Configuration B) where the delta performance was shown between the legacy scenario and the scenario were the wide pulse were applied for both the desired and interfering signals.

For both wide pulse DARP-I / VAMOS-I DL gains were seen for the sensitivity limited scenario. For the interference scenarios VDTS1-4, it was seen that the wide pulse effect on the DARP-I / VAMOS-I DL performance was highly dependent on the shape of the wide pulse and the applied SCPIR value. A general trend was however, that for VDTS1-3 both wide pulse proposals introduced gains for all codecs at SCPIR + 4 dB, for both Configuration A and Configuration B. 
For VDTS-4 severe losses were seen for Configuration B with the wide pulse proposed in [1] for all SCPIR values, whereas a mix of gains and losses were seen with the wide pulse proposed in [2].
It can be expected, that the effect of a spectrally wide pulse will depend on the applied DARP-I / VAMOS-I MS architecture, and thus conclusions from different companies might differ. 
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