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1 Introduction
In this contribution, the link performance results with DCH enhancements specified in [1] are evaluated and contrasted against performance of legacy DCH channel.  In this study, the link level models frame early termination in conjunction with all necessary control channels.  Details of these enhancements and simulation assumptions are presented in [2]. Simulation assumptions for baseline R99 DCH are given in [3]. For both R99 and DCH enhancements, the DPCCH/DPDCH power ratio was 3dB for AMR12.2kbps and 0dB for AMR5.9kbps codec, and voice-activity factor was 50% for both codecs. DCH enhancements include FET, TDM of 2 UEs and pilot-free slot format as described in [1],[2], with number of warm-up slots assumed to be 1. The maximum TxEc/Ior for DPDCH chips that were not subject to DTX was set to -10dB for R99 for both AMR 12.2kbps and 5.9kbps codecs; while for DCH enhancements, it was set to -6.24dB for AMR12.2kbps and to -6.65dB for AMR5.9kbps codec.
2 Performance Results

2.1 Single-Link Scenario
In this scenario, link performance is evaluated with a single link and active set size of 1, and comparisons between legacy DCH and enhanced DCH systems are presented for AMR12.2K and AMR5.9K voice codecs.
2.1.1 AMR12.2K Voice Codec
Tables 1,2 compare link performance results for AMR 12.2K codec over R99 DCH channel vs. over enhanced DCH.
Table 1: Link Performance comparison of DL AMR 12.2kbps voice over R99 vs. over enhanced DCH, for each packet type
	Channel Type, Packet type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3, Full
	3
	-16.84
	-16.87
	0.03
	5.9
	0.013
	0.012

	
	6
	-19.51
	-20.31
	0.8
	7
	0.01
	0.01

	
	9
	-21.85
	-22.78
	0.93
	7.3
	0.01
	0.01

	
	12
	-23.81
	-24.82
	1.01
	7.4
	0.01
	0.01

	PA3, Null
	3
	-22.98
	-28.7
	5.72
	5.5
	0.011
	0.01

	
	6
	-25.5
	-31.37
	5.87
	5.7
	0.01
	0.01

	
	9
	-27.84
	-33.84
	6
	5.8
	0.01
	0.01

	
	12
	-29.88
	-35.94
	6.06
	5.9
	0.01
	0.01

	PA3, SID
	3
	-20.55
	-23.89
	3.34
	6.1
	0.012
	0.011

	
	6
	-23.27
	-26.78
	3.51
	6.6
	0.01
	0.01

	
	9
	-25.54
	-29.19
	3.65
	6.7
	0.01
	0.01

	
	12
	-27.49
	-31.32
	3.83
	6.8
	0.01
	0.01

	PB3, Full
	3
	-18.47
	-19.92
	1.45
	8.4
	0.01
	0.01

	
	6
	-19.97
	-21.46
	1.49
	8.5
	0.01
	0.01

	
	9
	-20.96
	-22.43
	1.47
	8.5
	0.01
	0.01

	
	12
	-21.54
	-23.01
	1.47
	8.5
	0.01
	0.01

	PB3, Null
	3
	-24.45
	-31.11
	6.66
	6.3
	0.01
	0.01

	
	6
	-25.91
	-32.59
	6.68
	6.3
	0.01
	0.01

	
	9
	-26.91
	-33.64
	6.73
	6.4
	0.01
	0.01

	
	12
	-27.43
	-34.18
	6.75
	6.4
	0.01
	0.01

	PB3, SID
	3
	-22.15
	-26.5
	4.35
	7.7
	0.01
	0.01

	
	6
	-23.61
	-28
	4.39
	7.7
	0.01
	0.01

	
	9
	-24.59
	-29.03
	4.44
	7.7
	0.01
	0.01

	
	12
	-25.22
	-29.61
	4.39
	7.7
	0.01
	0.01

	VA30, Full
	3
	-18.72
	-20
	1.28
	8.2
	0.01
	0.01

	
	6
	-20.3
	-21.64
	1.34
	8.3
	0.01
	0.01

	
	9
	-21.32
	-22.67
	1.35
	8.2
	0.01
	0.01

	
	12
	-21.93
	-23.32
	1.39
	8.2
	0.01
	0.01

	VA30, Null
	3
	-24.67
	-31.19
	6.52
	6.3
	0.01
	0.01

	
	6
	-26.21
	-32.83
	6.62
	6.3
	0.01
	0.01

	
	9
	-27.21
	-33.86
	6.65
	6.3
	0.01
	0.01

	
	12
	-27.77
	-34.52
	6.75
	6.3
	0.01
	0.01

	VA30, SID
	3
	-22.42
	-26.5
	4.08
	7.5
	0.01
	0.01

	
	6
	-23.98
	-28.17
	4.19
	7.6
	0.01
	0.01

	
	9
	-25.03
	-29.23
	4.2
	7.6
	0.01
	0.01

	
	12
	-25.57
	-29.91
	4.34
	7.6
	0.01
	0.01

	VA120, Full
	3
	-18.9
	-20.28
	1.38
	8.6
	0.01
	0.01

	
	6
	-20.36
	-21.7
	1.34
	8.6
	0.01
	0.01

	
	9
	-21.25
	-22.63
	1.38
	8.5
	0.01
	0.01

	
	12
	-21.82
	-23.18
	1.36
	8.5
	0.01
	0.01

	VA120, Null
	3
	-24.83
	-31.49
	6.66
	6.4
	0.01
	0.01

	
	6
	-26.21
	-32.97
	6.76
	6.4
	0.01
	0.01

	
	9
	-27.1
	-33.87
	6.77
	6.3
	0.01
	0.01

	
	12
	-27.66
	-34.43
	6.77
	6.3
	0.01
	0.01

	VA120, SID
	3
	-22.6
	-26.85
	4.25
	7.9
	0.01
	0.01

	
	6
	-23.99
	-28.3
	4.31
	7.8
	0.01
	0.01

	
	9
	-24.92
	-29.26
	4.34
	7.8
	0.01
	0.01

	
	12
	-25.45
	-29.82
	4.37
	7.7
	0.01
	0.01


Table 2: Link Performance comparison of DL AMR 12.2kbps voice over R99 vs. over enhanced DCH, averaged across packet types assuming 50% voice activity factor

	Channel Type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3
	3
	-18.83
	-19.54
	0.71
	5.7
	0.012
	0.011

	
	6
	-21.47
	-22.92
	1.45
	6.4
	0.010
	0.010

	
	9
	-23.81
	-25.39
	1.58
	6.6
	0.010
	0.010

	
	12
	-25.78
	-27.43
	1.65
	6.7
	0.010
	0.010

	PB3
	3
	-20.43
	-22.54
	2.11
	7.4
	0.010
	0.010

	
	6
	-21.92
	-24.08
	2.16
	7.5
	0.010
	0.010

	
	9
	-22.91
	-25.05
	2.14
	7.5
	0.010
	0.010

	
	12
	-23.48
	-25.63
	2.15
	7.5
	0.010
	0.010

	VA30
	3
	-20.67
	-22.62
	1.95
	7.3
	0.010
	0.010

	
	6
	-22.25
	-24.26
	2.01
	7.4
	0.010
	0.010

	
	9
	-23.26
	-25.29
	2.03
	7.3
	0.010
	0.010

	
	12
	-23.86
	-25.94
	2.08
	7.3
	0.010
	0.010

	VA120
	3
	-20.85
	-22.90
	2.05
	7.6
	0.010
	0.010

	
	6
	-22.29
	-24.33
	2.03
	7.6
	0.010
	0.010

	
	9
	-23.18
	-25.25
	2.07
	7.5
	0.010
	0.010

	
	12
	-23.75
	-25.81
	2.05
	7.5
	0.010
	0.010


2.1.2 AMR5.9K Voice Codec

Tables 3,4 compare link performance results for AMR 5.9K codec over R99 DCH channel vs. over enhanced DCH.
Table 3: Link Performance comparison of DL AMR 5.9kbps voice over R99 vs. over enhanced DCH

	Channel Type, Packet type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3, Full
	3
	-18.59
	-19.18
	0.59
	7.6
	0.012
	0.011

	
	6
	-21.43
	-22.28
	0.85
	8
	0.01
	0.01

	
	9
	-23.77
	-24.78
	1.01
	8.2
	0.01
	0.01

	
	12
	-25.8
	-26.88
	1.08
	8.2
	0.01
	0.01

	PA3, Null
	3
	-24.51
	-28.47
	3.96
	6.1
	0.01
	0.01

	
	6
	-26.99
	-31.16
	4.17
	6.2
	0.01
	0.01

	
	9
	-29.34
	-33.62
	4.28
	6.3
	0.01
	0.01

	
	12
	-31.33
	-35.78
	4.45
	6.3
	0.01
	0.01

	PA3, SID
	3
	-21.18
	-23.27
	2.09
	7.1
	0.012
	0.01

	
	6
	-23.9
	-26.17
	2.27
	7.4
	0.01
	0.01

	
	9
	-26.24
	-28.68
	2.44
	7.5
	0.01
	0.01

	
	12
	-28.22
	-30.78
	2.56
	7.6
	0.01
	0.01

	PB3, Full
	3
	-20.43
	-22.17
	1.74
	9
	0.01
	0.01

	
	6
	-21.94
	-23.62
	1.68
	8.9
	0.01
	0.01

	
	9
	-22.89
	-24.56
	1.67
	8.9
	0.01
	0.01

	
	12
	-23.48
	-25.14
	1.66
	8.9
	0.01
	0.01

	PB3, Null
	3
	-26.04
	-30.89
	4.85
	6.8
	0.01
	0.01

	
	6
	-27.53
	-32.32
	4.79
	6.7
	0.01
	0.01

	
	9
	-28.39
	-33.38
	4.99
	6.7
	0.01
	0.01

	
	12
	-29.13
	-33.88
	4.75
	6.7
	0.01
	0.01

	PB3, SID
	3
	-22.93
	-25.91
	2.98
	8.3
	0.01
	0.01

	
	6
	-24.33
	-27.53
	3.2
	8.3
	0.01
	0.01

	
	9
	-25.39
	-28.48
	3.09
	8.3
	0.01
	0.01

	
	12
	-25.99
	-29.04
	3.05
	8.2
	0.01
	0.01

	VA30, Full
	3
	-20.58
	-22.08
	1.5
	8.9
	0.01
	0.01

	
	6
	-22.17
	-23.75
	1.58
	8.9
	0.01
	0.01

	
	9
	-23.17
	-24.84
	1.67
	8.9
	0.01
	0.01

	
	12
	-23.78
	-25.45
	1.67
	8.9
	0.01
	0.01

	VA30, Null
	3
	-26.31
	-31.05
	4.74
	6.8
	0.01
	0.01

	
	6
	-27.91
	-32.71
	4.8
	6.8
	0.01
	0.01

	
	9
	-28.88
	-33.78
	4.9
	6.7
	0.01
	0.01

	
	12
	-29.55
	-34.49
	4.94
	6.7
	0.01
	0.01

	VA30, SID
	3
	-23.06
	-25.99
	2.93
	8.3
	0.01
	0.01

	
	6
	-24.77
	-27.7
	2.93
	8.3
	0.01
	0.01

	
	9
	-25.7
	-28.76
	3.06
	8.2
	0.01
	0.01

	
	12
	-26.35
	-29.39
	3.04
	8.2
	0.01
	0.01

	VA120, Full
	3
	-20.65
	-22.35
	1.7
	9.2
	0.01
	0.01

	
	6
	-22.14
	-23.87
	1.73
	9.2
	0.01
	0.01

	
	9
	-23.07
	-24.84
	1.77
	9.1
	0.01
	0.01

	
	12
	-23.66
	-25.34
	1.68
	9
	0.01
	0.01

	VA120, Null
	3
	-26.43
	-31.33
	4.9
	6.9
	0.01
	0.01

	
	6
	-27.91
	-32.82
	4.91
	6.8
	0.01
	0.01

	
	9
	-28.8
	-33.81
	5.01
	6.8
	0.01
	0.01

	
	12
	-29.33
	-34.39
	5.06
	6.8
	0.01
	0.01

	VA120, SID
	3
	-23.16
	-26.27
	3.11
	8.6
	0.01
	0.01

	
	6
	-24.65
	-27.77
	3.12
	8.5
	0.01
	0.01

	
	9
	-25.44
	-28.77
	3.33
	8.4
	0.011
	0.01

	
	12
	-26.15
	-29.34
	3.19
	8.4
	0.01
	0.01


Table 4: Link Performance comparison of DL AMR 5.9kbps voice over R99 vs. over enhanced DCH, averaged across packet types assuming 50% voice activity factor

	Channel Type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3
	3
	-20.49
	-21.58
	1.09
	6.9
	0.011
	0.011

	
	6
	-23.25
	-24.63
	1.38
	7.2
	0.010
	0.010

	
	9
	-25.60
	-27.13
	1.53
	7.3
	0.010
	0.010

	
	12
	-27.62
	-29.23
	1.62
	7.3
	0.010
	0.010

	PB3
	3
	-22.27
	-24.50
	2.23
	8.0
	0.010
	0.010

	
	6
	-23.77
	-25.95
	2.19
	7.9
	0.010
	0.010

	
	9
	-24.70
	-26.91
	2.20
	7.9
	0.010
	0.010

	
	12
	-25.32
	-27.48
	2.15
	7.9
	0.010
	0.010

	VA30
	3
	-22.44
	-24.44
	2.00
	7.9
	0.010
	0.010

	
	6
	-24.03
	-26.11
	2.08
	7.9
	0.010
	0.010

	
	9
	-25.02
	-27.20
	2.17
	7.9
	0.010
	0.010

	
	12
	-25.65
	-27.82
	2.17
	7.9
	0.010
	0.010

	VA120
	3
	-22.52
	-24.71
	2.19
	8.2
	0.010
	0.010

	
	6
	-24.00
	-26.23
	2.22
	8.1
	0.010
	0.010

	
	9
	-24.92
	-27.20
	2.28
	8.1
	0.010
	0.010

	
	12
	-25.51
	-27.71
	2.21
	8.0
	0.010
	0.010


2.2 Two-way soft handover
In this scenario, link performance is evaluated with active set size of 2, and comparisons between legacy DCH and enhanced DCH systems are presented for AMR12.2K and AMR5.9K voice codecs. Both soft-handover cells have equal geometry, where geometry for each cell is defined as Ior_cell/No. The average TxEc/Ior is recorded for only one of the two cells, as it will be the same for the other cell.
2.2.1 AMR12.2K Voice Codec

Tables 5,6 compare link performance results for AMR 12.2K codec over R99 DCH channel vs. over enhanced DCH.
Table 5: Link Performance comparison of DL AMR 12.2kbps voice over R99 vs. over enhanced DCH, for each packet type

	Channel Type, Packet type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3, Full
	-3
	-15.92
	-17.2
	1.28
	7.7
	0.011
	0.01

	
	0
	-18.35
	-19.62
	1.27
	8.1
	0.01
	0.01

	
	3
	-20.15
	-21.55
	1.4
	8.2
	0.01
	0.01

	PA3, Null
	-3
	-22
	-28.42
	6.42
	6
	0.01
	0.01

	
	0
	-24.27
	-30.81
	6.54
	6.1
	0.01
	0.01

	
	3
	-26.2
	-32.75
	6.55
	6.1
	0.01
	0.01

	PA3, SID
	-3
	-19.67
	-23.72
	4.05
	7.1
	0.011
	0.01

	
	0
	-21.96
	-26.17
	4.21
	7.4
	0.01
	0.01

	
	3
	-23.86
	-28.13
	4.27
	7.4
	0.01
	0.01

	PB3, Full
	-3
	-16.32
	-17.77
	1.45
	8.5
	0.01
	0.01

	
	0
	-18.12
	-19.53
	1.41
	8.5
	0.01
	0.01

	
	3
	-19.31
	-20.82
	1.51
	8.5
	0.01
	0.01

	PB3, Null
	-3
	-22.13
	-28.85
	6.72
	6.3
	0.01
	0.01

	
	0
	-23.96
	-30.7
	6.74
	6.2
	0.01
	0.01

	
	3
	-25.18
	-32.1
	6.92
	6.5
	0.01
	0.01

	PB3, SID
	-3
	-19.92
	-24.32
	4.4
	7.8
	0.01
	0.01

	
	0
	-21.75
	-26.21
	4.46
	7.7
	0.01
	0.01

	
	3
	-22.95
	-27.49
	4.54
	7.9
	0.01
	0.01

	VA30, Full
	-3
	-16.48
	-17.84
	1.36
	8.4
	0.01
	0.01

	
	0
	-18.3
	-19.72
	1.42
	8.4
	0.01
	0.01

	
	3
	-19.61
	-21
	1.39
	8.5
	0.01
	0.01

	VA30, Null
	-3
	-22.43
	-28.93
	6.5
	6.3
	0.01
	0.01

	
	0
	-24.27
	-30.88
	6.61
	6.3
	0.01
	0.01

	
	3
	-25.52
	-32.2
	6.68
	6.2
	0.01
	0.01

	VA30, SID
	-3
	-20.12
	-24.41
	4.29
	7.8
	0.01
	0.01

	
	0
	-22.03
	-26.22
	4.19
	7.6
	0.01
	0.01

	
	3
	-23.29
	-27.59
	4.3
	7.8
	0.01
	0.01

	VA120, Full
	-3
	-16.51
	-17.82
	1.31
	8.5
	0.01
	0.01

	
	0
	-18.31
	-19.71
	1.4
	8.6
	0.01
	0.01

	
	3
	-19.45
	-20.93
	1.48
	8.6
	0.01
	0.01

	VA120, Null
	-3
	-22.49
	-29.18
	6.69
	6.4
	0.01
	0.01

	
	0
	-24.24
	-30.87
	6.63
	6.3
	0.01
	0.01

	
	3
	-25.45
	-32.18
	6.73
	6.3
	0.01
	0.01

	VA120, SID
	-3
	-20.21
	-24.42
	4.21
	7.8
	0.01
	0.01

	
	0
	-21.95
	-26.3
	4.35
	7.8
	0.01
	0.01

	
	3
	-23.14
	-27.48
	4.34
	7.7
	0.01
	0.01


Table 6: Link Performance comparison of DL AMR 12.2kbps voice over R99 vs. over enhanced DCH, averaged over packet types assuming 50% voice activity factor

	Channel Type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3
	-3
	-17.90
	-19.82
	1.92
	6.9
	0.011
	0.010

	
	0
	-20.29
	-22.24
	1.95
	7.2
	0.010
	0.010

	
	3
	-22.12
	-24.17
	2.05
	7.2
	0.010
	0.010

	PB3
	-3
	-18.24
	-20.38
	2.14
	7.5
	0.010
	0.010

	
	0
	-20.05
	-22.15
	2.10
	7.4
	0.010
	0.010

	
	3
	-21.25
	-23.45
	2.20
	7.6
	0.010
	0.010

	VA30
	-3
	-18.43
	-20.45
	2.02
	7.4
	0.010
	0.010

	
	0
	-20.26
	-22.34
	2.08
	7.4
	0.010
	0.010

	
	3
	-21.56
	-23.62
	2.07
	7.5
	0.010
	0.010

	VA120
	-3
	-18.47
	-20.45
	1.98
	7.5
	0.010
	0.010

	
	0
	-20.26
	-22.33
	2.07
	7.5
	0.010
	0.010

	
	3
	-21.41
	-23.55
	2.14
	7.5
	0.010
	0.010


2.2.2 AMR 5.9K Voice Codec

Tables 7,8 compare link performance results for AMR 5.9K codec over R99 DCH channel vs. over enhanced DCH.
Table 7: Link Performance comparison of DL AMR 5.9kbps voice over R99 vs. over enhanced DCH, for each packet type

	Channel Type, Packet type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3, Full
	-3
	-17.79
	-19.34
	1.55
	8.6
	0.01
	0.01

	
	0
	-20.25
	-21.79
	1.54
	8.7
	0.01
	0.01

	
	3
	-22.13
	-23.67
	1.54
	8.8
	0.01
	0.01

	PA3, Null
	-3
	-23.49
	-28.03
	4.54
	6.6
	0.01
	0.01

	
	0
	-25.72
	-30.45
	4.73
	6.6
	0.01
	0.01

	
	3
	-27.66
	-32.35
	4.69
	6.7
	0.01
	0.01

	PA3, SID
	-3
	-20.29
	-23.16
	2.87
	7.9
	0.011
	0.01

	
	0
	-22.74
	-25.57
	2.83
	8.1
	0.01
	0.01

	
	3
	-24.61
	-27.47
	2.86
	8.1
	0.01
	0.01

	PB3, Full
	-3
	-18.2
	-19.93
	1.73
	9
	0.01
	0.01

	
	0
	-19.99
	-21.78
	1.79
	9
	0.01
	0.01

	
	3
	-21.29
	-22.94
	1.65
	8.9
	0.01
	0.01

	PB3, Null
	-3
	-23.85
	-28.61
	4.76
	6.7
	0.01
	0.01

	
	0
	-25.62
	-30.49
	4.87
	6.8
	0.01
	0.01

	
	3
	-26.68
	-31.69
	5.01
	6.8
	0.01
	0.01

	PB3, SID
	-3
	-20.64
	-23.76
	3.12
	8.4
	0.01
	0.01

	
	0
	-22.44
	-25.55
	3.11
	8.4
	0.01
	0.01

	
	3
	-23.78
	-26.73
	2.95
	8.3
	0.01
	0.01

	VA30, Full
	-3
	-18.37
	-19.9
	1.53
	8.9
	0.01
	0.01

	
	0
	-20.24
	-21.83
	1.59
	8.9
	0.01
	0.01

	
	3
	-21.55
	-23.15
	1.6
	9
	0.01
	0.01

	VA30, Null
	-3
	-23.86
	-28.75
	4.89
	6.8
	0.01
	0.01

	
	0
	-25.73
	-30.62
	4.89
	6.7
	0.009
	0.01

	
	3
	-27.06
	-31.92
	4.86
	6.7
	0.01
	0.01

	VA30, SID
	-3
	-20.7
	-23.79
	3.09
	8.4
	0.01
	0.01

	
	0
	-22.68
	-25.65
	2.97
	8.3
	0.01
	0.01

	
	3
	-23.87
	-26.99
	3.12
	8.3
	0.01
	0.01

	VA120, Full
	-3
	-18.31
	-19.99
	1.68
	9.2
	0.01
	0.01

	
	0
	-20.06
	-21.8
	1.74
	9.1
	0.01
	0.01

	
	3
	-21.28
	-23.04
	1.76
	9
	0.01
	0.01

	VA120, Null
	-3
	-23.96
	-28.8
	4.84
	6.9
	0.01
	0.01

	
	0
	-25.82
	-30.68
	4.86
	6.9
	0.01
	0.01

	
	3
	-26.87
	-31.97
	5.1
	6.9
	0.01
	0.01

	VA120, SID
	-3
	-20.74
	-23.74
	3
	8.4
	0.01
	0.01

	
	0
	-22.58
	-25.7
	3.12
	8.5
	0.01
	0.01

	
	3
	-23.85
	-26.91
	3.06
	8.4
	0.01
	0.01


Table 8: Link Performance comparison of DL AMR 5.9kbps voice over R99 vs. over enhanced DCH, averaged over packet types assuming 50% voice activity factor

	Channel Type
	Geometry (dB)
	Average DPCH TxEc/Ior (dB) for R99
	Average DPCH TxEc/Ior (dB) for DCH Enhancements
	Link gain (dB) from enhanced DCH
	Average FET decoding time (slots)
	BLER at end of packet for R99
	BLER at end of packet for enhanced DCH

	PA3
	-3
	-19.64
	-21.67
	2.03
	7.7
	0.010
	0.010

	
	0
	-22.06
	-24.11
	2.05
	7.7
	0.010
	0.010

	
	3
	-23.95
	-26.00
	2.05
	7.8
	0.010
	0.010

	PB3
	-3
	-20.04
	-22.26
	2.22
	8.0
	0.010
	0.010

	
	0
	-21.83
	-24.11
	2.28
	8.0
	0.010
	0.010

	
	3
	-23.08
	-25.27
	2.19
	7.9
	0.010
	0.010

	VA30
	-3
	-20.17
	-22.25
	2.07
	8.0
	0.010
	0.010

	
	0
	-22.05
	-24.17
	2.12
	7.9
	0.010
	0.010

	
	3
	-23.36
	-25.49
	2.13
	8.0
	0.010
	0.010

	VA120
	-3
	-20.15
	-22.33
	2.18
	8.1
	0.010
	0.010

	
	0
	-21.92
	-24.15
	2.23
	8.1
	0.010
	0.010

	
	3
	-23.12
	-25.39
	2.28
	8.0
	0.010
	0.010


3 Observations from performance results
The gains in link efficiency and average decoding time obtained from the DCH enhancements can be summarized as shown in Table 9. 

Table 9: Summary of gains from DCH enhancements

	Voice codec
	Packet-type
	Link efficiency gains (dB)
	Average early-decoding time (slots)

	
	
	PA3, no SHO
	PB3,VA30, VA120 no SHO
	SHO
	PA3, no SHO
	PB3,VA30, VA120 no SHO
	SHO

	AMR

12.2kbps
	Full
	0 - 1
	1.2 - 1.5
	1.2 - 1.5
	6 – 7.4
	8.2 – 8.6
	7.7 – 8.6

	
	SID
	3.3 – 3.8
	4.4 – 4.4
	4 - 4.5
	6 – 6.8
	7.5 – 7.8
	7.1 – 7.9

	
	Null
	5.7 - 6
	6.5 – 6.7
	6.5 - 6.7
	5.5 – 6
	6.3 – 6.4
	6 – 6.5

	
	Average
	0.7 - 1.6
	1.9 – 2.1
	1.9 - 2.1
	5.7 – 6.7
	7.3 – 7.6
	6.9 - 7.6

	AMR

5.9kbps
	Full
	0.6 - 1
	1.5 - 1.8
	1.5 - 1.8
	7.6 – 8.2
	8.9 – 9.2
	8.6 – 9.2

	
	SID
	2 - 2.5
	3 - 3.2
	2.8 - 3.1
	7.1 – 7.6
	8.2 – 8.6
	7.9 – 8.4

	
	Null
	4 - 4.3
	4.7 - 5
	4.5 - 5
	6.1 – 6.3
	6.7 – 6.8
	6.6 – 6.9

	
	Average
	1 - 1.6
	2 - 2.2
	2 – 2.2
	6.9 – 7.3
	7.9 – 8.2
	7.7 – 8.1


The link efficiency gains are seen to increase with reducing packet size. The smaller packets generated by the voice codec require less average power for DPDCH due to presence of larger number of DTXed bits at the rate-matching output. Thus, these packets have relatively higher pilot overhead, and thus gain more from the DPCCH overhead optimization enhancement (pilot-free slot-formats). They also have a lower average early-decoding time. However, since the smaller packets consume less total power, the overall power savings when averaged across all packet types with 50% voice-activity factor is dominated by the link efficiency gains experienced by the large (full voice-frame) packets.
For most cases, the link efficiency gains are not overly sensitive to channel model, geometry or whether the active-set size is 1 or 2. The exception is the PA3 channel in absence of soft-handover, where gains are lower in general compared to the other ITU channels (PB3, VA30, VA120), and further reduce at low (~3dB) geometry. The lack of diversity in this channel condition, and the presence of discontinuity in power control due to the DTX of DPCCH in alternate 10ms durations, result in lower gains for DCH enhancements in this case. Through some experiments (not detailed in this contribution), we have confirmed that the gains for this case can be increased significantly, to a level similar to those seen in the other cases, if the number of warm-up slots is increased. The gains for the other cases are relatively insensitive to the number of warm-up slots, sometimes reducing slightly (~0.2dB) due to the power required to transmit the warm-up slots. The choice of number of warm-up slots is thus a trade-off between (a) current savings from DTX/DRX and uplink link efficiency gains – both improved with smaller number of warm-up slots, and (b) downlink link-efficiency gains in PA3 channel at low geometry in absence of soft-handover, which improves with more warm-up slots. Since UEs facing PA3-like conditions at low geometry are often likely to be in soft-handover, a small number of warm-up slots can be used to maximize UE current savings.
The average decoding time also shows patterns as a function of channel type, packet type and geometry that are similar to patterns shown by the link efficiency gain. Smaller packets decode earlier, and decoding time is relatively insensitive to channel type, geometry and active-set size, except for PA3 in absence of soft handover. In this case, the lack of diversity can cause large swings in transmit power, leading to excess SNR and better chances of earlier decoding. Further, at low geometry, the coverage limit is almost reached (the BLER starts to exceed 1%), which also results in higher SIR targets and thus more opportunities to decode earlier during periods of favorable fading conditions.
4 Conclusions

In this contribution, we have presented link level simulation performance results for the DL DCH enhancements for AMR 12.2K and AMR5.9K voice codecs, assuming both single link and 2-way soft handover.  Simulation results show significant gains in both link efficiency (average DPCH TxEcIor savings) and FET early decoding time (leading to current savings opportunities from UE DRX).
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