Page 4
Draft prETS 300 ???: Month YYYY

1

3GPP TSG RAN WG1 Meeting #74

R1-133689
Barcelona, Spain, 19th – 23rd August 2013
Source:
QUALCOMM Incorporated

Title:
TP on Link Analysis of VoHSPA
Agenda item:

6.3.2
Document for:
Text Proposal 
1 Introduction
In TSG-RAN#58 a new study item, “DCH Enhancements for UMTS”, was approved [1]. In this contribution we provide a text proposal for part of Section 10 of the technical report [2] on this study item, containing the link evaluation results for downlink and uplink VoHSPA.

2 Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

10.3 Link Evaluation Results: Downlink VoHSPA
This section presents link evaluation of downlink VoHSPA. The downlink TxEc/Ior required is computed for HS-PDSCH, HS-SCCH, E-HICH and F-DPCH, and the results are used to compute the total TxEc/Ior required for VoHSPA.
10.3.1 Power Controlled HS-SCCH and HS-PDSCH
Power control is enabled for both HS-SCCH and HS-PDSCH (FRC) channels, wherein the TxEc/Ior levels for HS-SCCH and HS-PDSCH are upper bounded by -6 dB and -3.5 dB, respectively. For each TBS, the performance of power controlled HS-SCCH and HS-PDSCH are shown in Table 10.3.1-1-12 for ITU PA3, PB3, VA30 and VA120 channel types. In each table, the BLER of HS-SCCH, the BLER of HS-PDSCH after the first HARQ transmission, the average number of HARQ transmissions, and the average Ec/Ior  are shown for cell geometries ranging from -3 to 12 dB. The average Ec/Ior accounts for all HARQ transmissions as well the fact that a new packet arrives once every 20ms. It can be observed from these results that the use of power control can maintain an approximately constant number of HARQ transmissions and HS-SCCH BLER target for different geometries and TBS size. Except for geometry -3 dB, the HS-SCCH BLER target can be met in all cases.
Table 10.3.1-1: Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 120, PA3 Channel

	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.03
	-31.00
	0.10
	-29.26
	1.13

	0
	0.01
	-35.48
	0.10
	-33.03
	1.11

	3
	0.01
	-39.00
	0.10
	-36.15
	1.11

	6
	0.01
	-41.61
	0.10
	-38.83
	1.11

	9
	0.01
	-45.03
	0.10
	-42.03
	1.11

	12
	0.01
	-46.96
	0.10
	-44.46
	1.11


Table 10.3.1-2: Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 120, PB3 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.01
	-35.65
	0.10
	-31.58
	1.11

	0
	0.01
	-38.32
	0.10
	-34.20
	1.11

	3
	0.01
	-41.04
	0.10
	-36.92
	1.11

	6
	0.01
	-43.28
	0.10
	-39.10
	1.11

	9
	0.01
	-45.39
	0.10
	-41.24
	1.11

	12
	0.01
	-47.13
	0.10
	-43.05
	1.11


Table 10.3.1-3: Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 120, VA30 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.02
	-30.42
	0.10
	-28.41
	1.11

	0
	0.01
	-33.13
	0.10
	-31.17
	1.11

	3
	0.01
	-35.69
	0.10
	-33.81
	1.11

	6
	0.01
	-38.24
	0.10
	-36.17
	1.11

	9
	0.01
	-40.34
	0.10
	-38.43
	1.11

	12
	0.01
	-42.21
	0.10
	-40.43
	1.11


Table 10.3.1-4: Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 120, VA120 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.014
	-30.63
	0.10
	-29.39
	1.11

	0
	0.01
	-33.57
	0.10
	-32.37
	1.11

	3
	0.01
	-36.44
	0.10
	-34.95
	1.11

	6
	0.01
	-39.06
	0.10
	-37.32
	1.11

	9
	0.01
	-41.29
	0.10
	-39.42
	1.11

	12
	0.01
	-43.08
	0.10
	-41.16
	1.11


Table 10.3.1-5:  Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 160, PA3 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.02
	-22.29
	0.10
	-19.58
	1.13

	0
	0.01
	-26.95
	0.10
	-23.17
	1.11

	3
	0.01
	-29.98
	0.10
	-26.04
	1.11

	6
	0.01
	-32.89
	0.10
	-28.68
	1.11

	9
	0.01
	-35.34
	0.10
	-31.61
	1.11

	12
	0.01
	-38.01
	0.10
	-34.37
	1.11


Table 10.3.1-6:  Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 160, PB3 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.01
	-26.71
	0.10
	-21.63
	1.11

	0
	0.01
	-29.47
	0.10
	-24.33
	1.11

	3
	0.01
	-31.99
	0.10
	-26.76
	1.11

	6
	0.01
	-34.27
	0.10
	-29.09
	1.11

	9
	0.01
	-36.44
	0.10
	-31.25
	1.11

	12
	0.01
	-38.13
	0.10
	-33.02
	1.11


Table 10.3.1-7:  Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 160, VA30 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.02
	-21.38
	0.10
	-18.44
	1.11

	0
	0.01
	-23.95
	0.10
	-21.08
	1.11

	3
	0.01
	-26.65
	0.10
	-23.68
	1.11

	6
	0.01
	-29.17
	0.10
	-26.13
	1.11

	9
	0.01
	-31.30
	0.10
	-28.37
	1.11

	12
	0.01
	-33.20
	0.10
	-30.29
	1.11


Table 10.3.1-8: Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 160, VA120 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.01
	-21.58
	0.10
	-19.39
	1.11

	0
	0.01
	-24.63
	0.10
	-22.26
	1.11

	3
	0.01
	-27.27
	0.10
	-24.84
	1.11

	6
	0.01
	-30.05
	0.10
	-27.23
	1.11

	9
	0.01
	-32.19
	0.10
	-29.30
	1.11

	12
	0.01
	-34.16
	0.10
	-31.15
	1.11


Table 10.3.1-9:  Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 288, PA3 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.02
	-22.34
	0.11
	-17.68
	1.16

	0
	0.01
	-26.20
	0.10
	-20.78
	1.12

	3
	0.01
	-29.57
	0.10
	-23.64
	1.11

	6
	0.01
	-33.05
	0.10
	-27.00
	1.11

	9
	0.01
	-35.51
	0.10
	-29.57
	1.11

	12
	0.01
	-38.00
	0.10
	-32.27
	1.11


Table 10.3.1-10:  Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 288, PB3 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.01
	-26.69
	0.10
	-19.50
	1.11

	0
	0.01
	-29.27
	0.10
	-22.14
	1.11

	3
	0.01
	-31.96
	0.10
	-24.81
	1.11

	6
	0.01
	-34.28
	0.10
	-27.13
	1.11

	9
	0.01
	-36.27
	0.10
	-29.21
	1.11

	12
	0.01
	-38.05
	0.10
	-30.93
	1.11


Table 10.3.1-11:  Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 288, VA30 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.02
	-21.35
	0.10
	-16.86
	1.11

	0
	0.01
	-24.04
	0.10
	-19.23
	1.11

	3
	0.01
	-26.76
	0.10
	-21.74
	1.11

	6
	0.01
	-29.04
	0.10
	-24.03
	1.11

	9
	0.01
	-31.37
	0.10
	-26.30
	1.11

	12
	0.01
	-33.24
	0.10
	-28.18
	1.11


Table 10.3.1-12: Performance of Power Controlled HS-SCCH and HS-PDSCH, TBS 288, VA120 Channel
	Geometry [dB]
	BLER of HS-SCCH
	Average Ec/Ior of HS-SCCH [dB]
	1st BLER of HS-PDSCH
	Average Ec/Ior of HS-PDSCH [dB]
	Average  HARQ Transmissions

	-3
	0.01
	-21.58
	0.10
	-17.49
	1.11

	0
	0.01
	-24.47
	0.10
	-20.18
	1.11

	3
	0.01
	-27.36
	0.10
	-22.78
	1.11

	6
	0.01
	-29.94
	0.10
	-25.15
	1.11

	9
	0.01
	-32.22
	0.10
	-27.24
	1.11

	12
	0.01
	-34.17
	0.10
	-29.01
	1.11


10.3.2 Power Controlled F-DPCH and E-HICH
F-DPCH is power-controlled to meet the BER target of 4%. F-DPCH power control is based on SIR estimation at the UE with respect to a target-dependent threshold. The Ec/Ior of F-DPCH is upper-bounded by -10dB, and an ideal uplink for DL TPC is assumed.  Table 10.3.2-1-4 show the performance of power controlled F-DPCH, wherein the Ec/Ior is averaged over 20ms data arrival interval. The BER target can be met in all cases studied.
Targeting false-alarm rate (FAR) of 0.2% and missed-detection rate (MDR) of 5%, the power control of E-HICH is implemented by transmitting the E-HICH at a fixed power offset of -6 dB relative to the F-DPCH power. Table 10.3.2-5-8 show the MDR obtained from simulations, along with the corresponding Ec/Ior. The Ec/Ior is averaged over the number of HARQ transmissions and the 20ms data arrival interval.
Table 10.3.2-1:  Performance of Power Controlled F-DPCH, PA3 Channel

	Geometry [dB]
	TPC BER
	Average Ec/Ior [dB]

	-3
	0.029
	-21.37

	0
	0.011
	-24.09

	3
	0.005
	-26.57

	6
	0.003
	-28.96

	9
	0.003
	-31.10

	12
	0.003
	-32.80




Table 10.3.2-2: Performance of Power Controlled F-DPCH, PB3 Channel

	Geometry [dB]
	TPC BER
	Average Ec/Ior [dB]

	-3
	0.003
	-21.33

	0
	0.001
	-23.44

	3
	0.001
	-25.24

	6
	0.001
	-26.58

	9
	0.001
	-27.43

	12
	0.001
	-27.97





Table 10.3.2-3:  Performance of Power Controlled F-DPCH, VA30 Channel
	Geometry [dB]
	TPC BER
	Average Ec/Ior [dB]

	-3
	0.005
	-20.37

	0
	0.003
	-22.91

	3
	0.003
	-24.89

	6
	0.002
	-26.37

	9
	0.002
	-27.34

	12
	0.002
	-27.93





Table 10.3.2-4:  Performance of Power Controlled F-DPCH, VA120 Channel
	Geometry [dB]
	TPC BER
	Average Ec/Ior [dB]

	-3
	0.006
	-20.06

	0
	0.003
	-22.00

	3
	0.003
	-23.96

	6
	0.002
	-25.42

	9
	0.001
	-26.35

	12
	0.001
	-26.91





Table 10.3.2-5:  Performance of Power Controlled E-HICH, PA3 Channel

	Geometry [dB]
	Average Ec/Ior [dB]
	MDR

	-3
	-21.00
	0.17

	0
	-23.92
	0.08

	3
	-26.20
	0.04

	6
	-28.39
	0.02

	9
	-30.72
	0.02

	12
	-32.44
	0.02





Table 10.3.2-6:  Performance of Power Controlled E-HICH, PB3 Channel

	Geometry [dB]
	Average Ec/Ior [dB]
	MDR

	-3
	-20.88
	0.042

	0
	-23.00
	0.006

	3
	-24.79
	0.003

	6
	-26.14
	0.003

	9
	-27.02
	0.002

	12
	-27.53
	0.004






Table 10.3.2-7:  Performance of Power Controlled E-HICH, VA30 Channel

	Geometry [dB]
	Average Ec/Ior [dB]
	MDR

	-3
	-19.97
	0.019

	0
	-22.52
	0.004

	3
	-24.49
	0.003

	6
	-25.94
	0.003

	9
	-26.93
	0.003

	12
	-27.51
	0.003






Table 10.3.2-8:  Performance of Power Controlled E-HICH, VA120 Channel

	Geometry [dB]
	Average Ec/Ior [dB]
	MDR

	-3
	-19.64
	0.002

	0
	-21.59
	0.002

	3
	-23.54
	0.001

	6
	-25.01
	0.001

	9
	-25.96
	0.001

	12
	-26.49
	0.001




10.3.3 Total Power for DL VoHSPA
To obtain an estimate for the power budget required for CS over voice HSDPA, the weighted Ec/Ior of four power controlled channels (HS-SCCH, HS-PDSCH, F-DPCH, E-HICH) considered above are added, and their total power is given by Table 10.3.3-1. The power requirements for PA3 and VA30 channels are actually higher than indicated in this table at low geometries, since the HS-SCCH channel cannot meet the 1% BLER target at -3 dB geometry, and in PA3 the E-HICH channel requires a higher Ec/Ior to meet the MDR target of 5% when cell geometry ≤ 0 dB.
Table 10.3.3-2 presents a comparison of three systems, namely: WCDMA R99, WCDMA with DCH enhancements  and CS over HSDPA (CSoHS), over various choices of propagations and cell geometries. In terms of power efficiency, WCDMA+ outperforms CSoHS in most cases and R99 in all cases.
Table 10.3.3-1:  Power Budget Approximation of CS over HSDPA
	Geometry [dB]
	Total Ec/Ior [dB]

PA3
	Total Ec/Ior [dB]

PB3
	Total Ec/Ior [dB] VA30
	Total Ec/Ior [dB] VA120

	-3
	-13.97
	-15.24
	-13.05
	-13.23

	0
	-17.10
	-17.61
	-15.55
	-15.61

	3
	-19.83
	-19.77
	-17.88
	-17.93

	6
	-22.67
	-21.48
	-19.81
	-19.83

	9
	-25.08
	-22.73
	-21.44
	-21.23

	12
	-27.21
	-23.57
	-22.57
	-22.18


Table 10.3.3-2: Link Performance Comparison of VoHSPA, DCH Enhancements and R99 DL
	Channel Type
	Geometry (dB)
	Average DPCH TX Ec/Ior (dB)


	Performance Gains



	
	
	R99
	DCH Enhancements (Solution 1)
	DCH Enhancements (Solution 3)
	VoHSPA
	Solution 1 Gain over VoHSPA [dB]
	Solution 3 Gain over VoHSPA [dB]
	VoHSPA Gain over R99 [dB]

	PA3
	-3
	-17.29
	-19.34
	--
	-13.97
	4.78
	--
	-3.32

	
	0
	--
	--
	--
	-17.10
	--
	--
	--

	
	3
	-18.83
	-19.32
	-21.19
	-19.83
	-0.51
	1.36
	1.00

	
	6
	-21.47
	-22.68
	-23.66
	-22.67
	0.00
	0.99
	1.20

	
	9
	-23.81
	-25.15
	-26.03
	-25.08
	0.06
	0.95
	1.28

	
	12
	-25.79
	-27.15
	-28.07
	-27.21
	-0.07
	0.86
	1.42

	PB3
	-3
	-17.05
	-19.24
	--
	-15.24
	3.4
	--
	-1.80

	
	0
	--
	--
	--
	-17.61
	--
	--
	--

	
	3
	-20.45
	-22.23
	-22.78
	-19.77
	2.45
	3.01
	-0.67

	
	6
	-21.93
	-23.72
	-24.26
	-21.48
	2.23
	2.78
	-0.44

	
	9
	-22.9
	-24.71
	-25.2
	-22.73
	1.98
	2.47
	-0.16

	
	12
	-23.46
	-25.27
	-25.76
	-23.57
	1.69
	2.19
	0.11

	VA30
	-3
	-17.26
	-19.37
	--
	-13.05
	5.72
	--
	-4.20

	
	0
	--
	--
	--
	-15.55
	--
	--
	--

	
	3
	-20.68
	-22.29
	-23.06
	-17.88
	4.41
	5.18
	-2.79

	
	6
	-22.25
	-23.90
	-24.61
	-19.81
	4.08
	4.8
	-2.43

	
	9
	-23.27
	-24.96
	-25.63
	-21.44
	3.51
	4.19
	-1.83

	
	12
	-23.87
	-25.57
	-26.24
	-22.57
	2.98
	3.67
	-1.29

	VA120
	-3
	-17.26
	-19.31
	--
	-13.23
	5.49
	--
	-4.02

	
	0
	--
	--
	--
	-15.61
	--
	--
	--

	
	3
	-20.87
	-22.54
	-23.23
	-17.93
	4.60
	5.3
	-2.93

	
	6
	-22.29
	-23.98
	-24.63
	-19.83
	4.14
	4.8
	-2.45

	
	9
	-23.19
	-24.90
	-25.54
	-21.23
	3.67
	4.31
	-1.95

	
	12
	-23.72
	-25.45
	-26.09
	-22.18
	3.26
	3.91
	-1.53


10.4 Link Evaluation Results: Uplink VoHSPA
This section presents link evaluation of uplink VoHSPA. Link simulations were carried out without CPC enabled. The RxEc/No is averaged over the whole simulation accounting for all transmitted uplink channels (E-DPDCH, E-DPCCH, HS-DPCCH and DPCCH) including the intermittent nature of transmission of each channel (eg, HS-DPCCH carries CQI once every 8ms and Ack once every 20ms). The RxEc/No performance with CPC enabled is estimated from the results of these simulations by reducing the average RxEc/No by a fraction of the average RxEcpNo measured when CPC is disabled. The fraction used here equals the fraction of time that uplink DPCCH can be gated due to CPC, assuming the CPC parameters used as listed in Table 10.4-1. Estimation of this fraction is done separately for different uplink packet-types, assuming a fixed number of HARQ transmissions, and choosing the transmission time of new packets such as to try to maximize the opportunity to gate uplink DPCCH. For each packet-type, the resulting fractions corresponding to different number of HARQ transmissions are averaged weighted by the probability of requiring that number of HARQ transmissions, as measured in the simulations where CPC is disabled. The performance impact of intermittent inner-loop power-control due to gated DPCCH is thus not captured in this analysis. Similarly, the maximization of uplink gating time by choice of the HARQ process for each new packet is not always possible due to scheduling constraints in a practical system and the lack of prior knowledge of exactly how many transmissions each packet will require. Thus, the link performance computed with CPC enabled in this analysis represents an upper-bound on the achievable performance with CPC. Other performance metrics (RxEcp/No, TPC BER, HARQ termination probabilities) are shown for the simulations with CPC disabled. In VoHSPA, Null packets are not transmitted on the uplink, however the DPCCH is still transmitted for the duration of the Null packet if CPC is disabled, hence the Ecp/No of the Null packet is defined to be the same as the Ecp/No of the SID packet.
Table 10.4-1: CPC parameters

	Parameters
	Value

	UE DTX cycle 1
	16ms

	UE DTX cycle 2
	128ms

	Inactivity threshold for UE DTX cycle 2
	160ms

	CQI DTX Timer
	128ms

	CQI priority
	low

	CQI TX cycle
	8ms


10.4.1 Link Performance of UL VoHSPA with AMR 12.2K codec
Table 10.4.1-1 provides link performance results for AMR 12.2K codec over legacy R99 DCH channel in terms of received Ec/No. There are significant reductions in received Ec/No levels by DCH enhancements and by VoHSPA, as compared with legacy R99 DCH. For the ‘average packet’ (50% voice activity factor), DCH enhancements outperform VoHSPA in all channels if CPC is disabled. With CPC enabled, the performances are fairly close (VoHSPA is somewhat better in PA3 and somewhat worse in other channels), however, the VoHSPA performance with CPC is an upper bound on the actual achievable performance, as explained above.
Table 10.4.1-1: Link Performance of AMR 12.2kbps codec
	Channel Type

	Voice Packet Type
	Received Ec/No (dB)
	Link gain (dB)


	
	
	R99
	DCH-Enh
	VoHSPA
	VoIP
	VoHSPA+CPC
	VoIP+CPC
	 DCH-Enh
	VoHSPA
	VoHSPA+CPC

	PA3
	Full
	-17.55
	-19.66
	-18.49
	-18.22
	-19
	-18.72
	2.11
	0.94
	1.45

	
	SID
	-20.16
	-22.69
	-21.09
	-21.09
	-21.69
	-21.69
	2.52
	0.92
	1.53

	
	Null
	-21.02
	-23.77
	-26.13
	-26.13
	-29.32
	-29.32
	2.75
	5.11
	8.30

	
	Average
	-18.91
	-21.20
	-20.64
	-20.42
	-21.41
	-21.16
	2.29
	1.73
	2.50

	PB3
	Full
	-17.16
	-19.47
	-17.93
	-17.68
	-18.46
	-18.21
	2.32
	0.78
	1.30

	
	SID
	-19.67
	-22.57
	-20.24
	-20.24
	-20.87
	-20.87
	2.91
	0.57
	1.20

	
	Null
	-20.52
	-23.66
	-25.19
	-25.19
	-28.38
	-28.38
	3.14
	4.66
	7.86

	
	Average
	-18.48
	-21.04
	-20.02
	-19.81
	-20.82
	-20.6
	2.55
	1.53
	2.34

	VA30
	Full
	-16.99
	-19.21
	-17.71
	-17.47
	-18.29
	-18.04
	2.22
	0.72
	1.30

	
	SID
	-19.52
	-22.35
	-20.07
	-20.07
	-20.73
	-20.73
	2.83
	0.55
	1.21

	
	Null
	-20.37
	-23.44
	-24.92
	-24.92
	-28.12
	-28.12
	3.06
	4.55
	7.75

	
	Average
	-18.32
	-20.79
	-19.79
	-19.60
	-20.65
	-20.43
	2.47
	1.47
	2.33

	VA120
	Full
	-16.48
	-18.77
	-16.92
	-16.66
	-17.53
	-17.27
	2.29
	0.44
	1.05

	
	SID
	-18.96
	-21.97
	-19.27
	-19.27
	-19.94
	-19.94
	3.01
	0.31
	0.98

	
	Null
	-19.82
	-23.06
	-24.07
	-24.07
	-27.27
	-27.27
	3.24
	4.25
	7.45

	
	Average
	-17.80
	-20.36
	-18.99
	-18.78
	-19.88
	-19.66
	2.57
	1.19
	2.08


The TPC error rate performances on UL DPCCH and received Ecp/No with CPC disabled are shown in Tables 10.4.1-2,3 respectively.
Table 10.4.1-2: TPC decoding error rate

	Channel Type
	Voice Packet Type
	TPC error rate

	
	
	R99
	DCH-Enh
	VoHSPA
	VoIP

	PA3
	FULL
	0.0125
	0.0234
	0.0769
	0.0703

	
	SID
	0.0212
	0.0163
	0.1594
	0.1594

	PB3
	FULL
	0.0214
	0.0361
	0.1007
	0.0933

	
	SID
	0.0328
	0.0259
	0.1832
	0.1832

	VA30
	FULL
	0.0319
	0.0442
	0.1039
	0.0949

	
	SID
	0.0451
	0.0356
	0.1822
	0.1822

	VA120
	FULL
	0.0436
	0.0515
	0.0984
	0.0918

	
	SID
	0.0555
	0.0436
	0.169
	0.169


Table 10.4.1-3: Received Ecp/No

	Channel Type
	Voice Packet Type
	Received  Ecp/No (dB)

	
	
	R99
	DCH-Enh
	VoHSPA
	VoIP

	PA3
	FULL
	-20.28
	-24.22
	-23.90
	-23.67

	
	SID
	-21.02
	-23.77
	-26.12
	-26.12

	PB3
	FULL
	-19.88
	-24.03
	-23.26
	-23.03

	
	SID
	-20.52
	-23.66
	-25.19
	-25.19

	VA30
	FULL
	-19.71
	-23.77
	-22.86
	-22.64

	
	SID
	-20.37
	-23.44
	-24.92
	-24.92

	VA120
	FULL
	-19.20
	-23.33
	-21.91
	-21.68

	
	SID
	-19.82
	-23.06
	-24.07
	-24.07


10.4.2 Link Performance of UL VoHSPA with AMR 5.9K codec
Table 10.4.2-1 provides link performance results for AMR 12.2K codec over legacy R99 DCH channel in terms of received Ec/No. There are significant reductions in received Ec/No levels by DCH enhancements and by VoHSPA, as compared with legacy R99 DCH. For the ‘average packet’ (50% voice activity factor), DCH enhancements outperform VoHSPA in all channels if CPC is disabled. With CPC enabled, the performances are fairly close (VoHSPA is somewhat better in PA3 and somewhat worse in VA120), however, the VoHSPA performance with CPC is an upper bound as explained at the start of Section 10.4.
Table 10.4.2-1: Link Performance of AMR 5.9kbps codec

	Channel Type

	Voice Packet Type
	Received Ec/No (dB)
	Link gain (dB)


	
	
	R99
	DCH-Enh
	VoHSPA
	VoIP
	VoHSPA+CPC
	VoIP+CPC
	 DCH-Enh
	VoHSPA
	VoHSPA+CPC

	PA3
	Full
	-19.07
	-21.41
	-20.31
	-19.91
	-20.88
	-20.46
	2.34
	1.24
	1.8

	
	SID
	-20.16
	-22.69
	-21.09
	-21.09
	-21.69
	-21.69
	2.53
	0.93
	1.53

	
	Null
	-21.02
	-23.77
	-26.13
	-26.13
	-29.32
	-29.32
	2.76
	5.11
	8.3

	
	Average
	-19.89
	-22.38
	-22.07
	-21.77
	-22.99
	-22.65
	2.49
	2.18
	3.1

	PB3
	Full
	-18.56
	-21.24
	-19.58
	-19.19
	-20.18
	-19.77
	2.68
	1.02
	1.62

	
	SID
	-19.69
	-22.57
	-20.24
	-20.24
	-20.87
	-20.87
	2.89
	0.55
	1.18

	
	Null
	-20.54
	-23.66
	-25.19
	-25.19
	-28.38
	-28.38
	3.12
	4.64
	7.84

	
	Average
	-19.39
	-22.23
	-21.29
	-21.00
	-22.26
	-21.92
	2.83
	1.90
	2.87

	VA30
	Full
	-18.41
	-20.98
	-19.35
	-18.98
	-19.99
	-19.61
	2.57
	0.94
	1.58

	
	SID
	-19.52
	-22.35
	-20.07
	-20.07
	-20.73
	-20.73
	2.83
	0.55
	1.21

	
	Null
	-20.38
	-23.44
	-24.92
	-24.92
	-28.12
	-28.12
	3.06
	4.55
	7.74

	
	Average
	-19.24
	-21.99
	-21.06
	-20.79
	-22.06
	-21.75
	2.75
	1.82
	2.83

	VA120
	Full
	-17.89
	-20.56
	-18.57
	-18.17
	-19.22
	-18.82
	2.67
	0.68
	1.33

	
	SID
	-18.97
	-21.97
	-18.57
	-19.27
	-19.13
	-19.94
	3
	-0.40
	0.17

	
	Null
	-19.82
	-23.06
	-24.07
	-24.07
	-27.27
	-27.27
	3.23
	4.25
	7.44

	
	Average
	-18.70
	-21.57
	-20.21
	-19.97
	-21.21
	-20.96
	2.87
	1.50
	2.5


The TPC error rate performances on UL DPCCH and received Ecp/No with CPC disabled are shown in Tables 10.4.2-2,3 respectively.
Table 10.4.2-2: TPC decoding error rate

	Channel Type
	Voice Packet Type
	TPC error rate

	
	
	R99
	DCH-Enh
	VoHSPA
	VoIP

	PA3
	FULL
	0.0203
	0.0218
	0.1336
	0.1215

	
	SID
	0.0211
	0.0163
	0.1594
	0.1594

	PB3
	FULL
	0.0313
	0.034
	0.1560
	0.1443

	
	SID
	0.0331
	0.0259
	0.1832
	0.1832

	VA30
	FULL
	0.0432
	0.0429
	0.1561
	0.1427

	
	SID
	0.045
	0.0357
	0.1822
	0.1822

	VA120
	FULL
	0.0543
	0.0497
	0.1482
	0.1351

	
	SID
	0.0554
	0.0436
	0.169
	0.169


Table 10.4.2-3: Received Ecp/No

	Channel Type
	Voice Packet Type
	Received  Ecp/No (dB)

	
	
	R99
	DCH-Enh
	VoHSPA
	VoIP

	PA3
	FULL
	-20.94
	-24.13
	-25.51
	-25.15

	
	SID
	-21.02
	-23.77
	-26.12
	-26.12

	PB3
	FULL
	-20.43
	-23.96
	-24.62
	-24.31

	
	SID
	-20.54
	-23.66
	-25.19
	-25.19

	VA30
	FULL
	-20.28
	-23.71
	-24.28
	-23.95

	
	SID
	-20.38
	-23.44
	-24.92
	-24.92

	VA120
	FULL
	-19.76
	-23.28
	-23.46
	-23.06

	
	SID
	-19.82
	-23.06
	-24.07
	-24.07


10.4.3 Calculating the DPCCH gating fraction applied for CPC

10.4.3.1 Calculation for Full and SID packet 

For the Rx Ec/No with CPC, the DPCCH power removal amount is calculated and subtracted from total Rx Ec/No, as shown in Equation (10.4.3.1-1).
Rx Ec/No for CPC is defined as below equation for full and SID packet.

[image: image1.png]Eq(10.431-1)




where f is removing weight factor and defined as

[image: image2.png]Eq(1043.1-2)





where s(n) is fraction of time DPCCH is on if all packets took n HARQ attempts and p(n) is probability that packet needs exactly n HARQ attempts.

Figures 10.4.3.1-1-4 are used to calculate s(n) for n=1,2,3,4.


[image: image3.emf]0 1 2 3 4 5 6 7

0

0 1

2

2 3 4 5 6 7

0

0 1 2 3

4

4 5 6 7

0

0 1 2 3

4

4 5 6 7

new packet1 

generation

20ms

packet 1: 1HARQ attempt

packet 2: 1HARQ attempt

new packet2 

generation

8ms

20ms

0

0 1 2 3 4 5 6 7

8

8 9

10

101112131415

16

16171819

20

20212223

24

24252627

28

28293031 TTI index

CQI

Period : 20TTI


Figure 10.4.3.1-1: 1 HARQ Attempt Case

New packet is generated at every 20ms. In this Figure 10.4.1-1, new packet2 is transmitted at HARQ process index 4, not 2, so as to overlap with the CQI transmission and thus maximize the DPCCH gating opportunity. The 1 HARQ attempt case  has total 2 TTIs for 2 transmitted packets (HARQ process index 0, 4), 2TTIs for DPCCH pre/post-amble  (HARQ process index 0, 4), and total 3 CQI(HARQ process index  4,8,16) with each CQI having 1and 2/3 TTIs. This patterns repeat at every 20 TTI. For n= 2, 3, 4,  total # of TTIs for transmitted packets, pre/post-amble, CQI, period TTI and s(n)  are listed in the Table10.4.1-1. 

Table 10.4.3.1-1: s(n) in case of the 1/2/3/4 HARQ attempts cases

	# of HARQ Attempt(n)
	Period TTI for counting packets
	Total # of  TTIs for Tx Packet in  counting period
	Total # of  TTIs for Pre/post-amble
	Total # of  TTIs for  CQI
	s(n)

	1
	20
	2
	2
	3×(1+2/3)
	0.45

	2
	20
	4
	3
	2× (1+2/3) + 1×3/3
	0.57

	3
	40
	12
	8
	2× (1+2/3)+ 2×3/3
	0.63

	4
	40
	16
	10
	2×3/3
	0.70



[image: image4.emf]0 1 2 3 4 5 6 7 0 1

2

2 3 4 5 6 7

0

0 1

2

2 3

4

4 5 6 7

0

0 1 2 3

4

4 5 6 7

20ms

packet 1: 2HARQ attempt

packet 2: 2HARQ attempt

new packet2 

generation

8ms

20ms

0

0 1 2 3 4 5 6 7

8

8 9

10

101112131415

16

16171819

20

20212223

24

24252627

28

28293031

CQI

Period : 20TTI


Figure 10.4.3.1-2: 2 HARQ Attempt Case


[image: image5.emf]0 1 2 3 4 5 6 7 0 1

2

2 3 4 5 6 7 0 1

2

2 3 4 5 6 7

0

0 1 2 3 4 5 6 7

packet 1: 3HARQ attempt

packet 2: 3HARQ attempt

new packet generation

8ms

20ms

0

0 1 2 3 4 5 6 7

8

8 9

10

101112131415

16

16171819

20

20212223

24

24252627

28

28293031

TTI index

0

0 1 2 3 4 5 6 7

32

32333435

36

36373839

packet 3: 3HARQ attempt

packet 4: 3HARQ attempt

CQI

Period : 40TTI

3

rd

HARQ attempts from the previous packet


Figure 10.4.3.1-3: 3 HARQ Attempt Case
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Figure 10.4.3.1-4: 4 HARQ Attempt Case

The p(n) values are different for packet size and channel type. These are listed in Tables 10.4.3.1-2-5.
Table 10.4.3.1-2: p(n) values for VoHSPA with AMR 12.2kbps codec
	Channel

Type
	Full
	SID

	
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt

	PA 3
	0.02
	0.35
	0.49
	0.14
	0.10
	0.50
	0.31
	0.08

	PB 3
	0.03
	0.39
	0.45
	0.12
	0.15
	0.49
	0.28
	0.08

	VA 30
	0.11
	0.42
	0.36
	0.11
	0.22
	0.45
	0.25
	0.08

	VA 120
	0.14
	0.45
	0.31
	0.09
	0.24
	0.44
	0.24
	0.08


Table 10.4.3.1-3: p(n) values for VoHSPA with AMR 5.9kbps codec
	Channel

Type
	Full
	SID

	
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt

	PA 3
	0.06
	0.46
	0.37
	0.10
	0.10
	0.50
	0.31
	0.08

	PB 3
	0.10
	0.49
	0.32
	0.08
	0.15
	0.49
	0.28
	0.08

	VA 30
	0.18
	0.46
	0.28
	0.08
	0.22
	0.45
	0.25
	0.08

	VA 120
	0.20
	0.45
	0.27
	0.08
	0.24
	0.44
	0.24
	0.08


Table 10.4.3.1-4: p(n) values for VoIP with AMR 12.2kbps codec
	Channel

Type
	Full
	SID

	
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt

	PA 3
	0.01
	0.34
	0.50
	0.15
	0.10
	0.50
	0.31
	0.08

	PB 3
	0.03
	0.39
	0.46
	0.13
	0.15
	0.49
	0.28
	0.08

	VA 30
	0.10
	0.42
	0.37
	0.11
	0.22
	0.45
	0.25
	0.08

	VA 120
	0.14
	0.46
	0.31
	0.09
	0.24
	0.44
	0.24
	0.08


Table 10.4.3.1-5: p(n) values for VoIP with AMR 5.9kbps codec
	Channel

Type
	Full
	SID

	
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt
	1st  Attempt
	2nd Attempt
	3rd Attempt
	4th Attempt

	PA 3
	0.05
	0.44
	0.40
	0.11
	0.10
	0.50
	0.31
	0.08

	PB 3
	0.08
	0.47
	0.36
	0.09
	0.15
	0.49
	0.28
	0.08

	VA 30
	0.16
	0.46
	0.29
	0.08
	0.22
	0.45
	0.25
	0.08

	VA 120
	0.19
	0.47
	0.26
	0.08
	0.24
	0.44
	0.24
	0.08


10.4.3.2 Calculation for Null packet
Rx Ecp/No for CPC is defined as below equation (10.4.2-1) for null packet.

[image: image7.png]Eq(10.432-1)




where fnull is the weight factor, whose computation is shown in Figure 10.4.3.2-1,2. First, for the case when downlink has heavy traffic, eg, during voice periods on downlink, the DPCCH is transmitted at every 8 TTI and CQI at 4 TTI with pre/post-amble.  This case has total 5 TTIs for DPCCH, 5TTIs for DPCCH pre/post-amble, and total 5 CQI with each CQI having 1and 2/3 TTIs in 40 TTI. The DL light traffic case represents a silence period on the downlink, consisting of a repeating sequence of 7 Null packets followed by a SID packet. This has total 10 TTIs for DPCCH, 10TTIs for DPCCH pre/post-amble, and total 8 CQI with each CQI having 1and 2/3 TTIs in 80 TTI as shown in Table 10.4.3.2-1. The value of fnull used is the average of the values for the two cases (heavy and light loading on downlink), which represents a situation with 50% voice activity factor.
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Figure 10.4.3.2-1: DL heavy traffic case
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Figure 10.4.3.2-2: DL light traffic case
Table 10.4.3.2-1: fnull calculation

	DL Traffic
	Total # of  TTIs for DPCCH TX
	Total # of  TTIs for Pre/post-amble
	Total # of  TTIs for  CQI
	Period TTI
	fnull

	heavy
	5
	5
	5×(1+2/3)
	40
	0.46

	light
	10
	10
	8×(1+2/3)
	80
	0.42


 [---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3 Conclusions

It is proposed to agree to and capture the text proposal on the downlink and uplink link simulation results for VoHSPA as presented in this document to the DCH Enhancements TR [2].
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