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1
Introduction

A study item on DCH Enhancements for UMTS has been initiated in [1]. In this contribution, the downlink and uplink link simulation assumptions for voice over HSPA are provided. The results from these simulations are to be compared against the link simulation results obtained from the DCH enhancements. 

2
Link Simulation Assumptions for Downlink VoHSPA
The baseline downlink simulation assumptions for the evaluation of VoHS are given in Table1.

Table 1: Baseline link simulation assumptions for evaluation of downlink VoHS.
	Parameter
	Value

	Physical Channels
	HS-PDSCH, HS-SCCH, F-DPCH, E-HICH

	TBS [bits]
	See Tables 5,6 (The TBS is shown in ‘TBS on DL’ column)

	Number of H-ARQ Processes
	6

	Maximum number of H-ARQ Transmissions
	4

	H-ARQ operating point
	10 % BLER after first transmission

	Traffic Source
	Packet generated every 20ms

	Number of Rx Antennas
	1

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	Channel Estimation
	Realistic

	Inner Loop Power Control for F-DPCH
	ON

	Inner Loop PC Step Size for F-DPCH
	±1 dB

	Inner Loop PC Delay
	2 slots

	SIR target for F-DPCH ILPC 
	Set to achieve 4% F-DPCH BER

	DL TPC Error Rate (for TPC sent on UL DPCCH)
	4 %

	HS-SCCH power control
	ON, targeting 1% BLER

	E-HICH power offset to F-DPCH
	Set to achieve Ack misdetection rate of 5% and false-Ack rate of 0.2% 

	Propagation Channel
	PA3, PB3, VA30, VA120: ITU. See Table 3 for power-delay profiles.

	Geometry
	[-3,0,3,6,9,12]dB

	Rake Finger Configuration

	Frequency and time tracking loops are disabled, fingers are assigned as in Table 4

	UE Receiver Type
	Type 2

	Active set size
	1


Table 2: Frequency of occurrence of AMR packet types for 50% voice activity factor.

	Packet
	Probability

	FULL
	0.5

	SID
	0.0625

	NULL
	0.4375


Table 3: Power-delay profiles for ITU channels

	Channel
	Relative Path delays (in nanoseconds)
	Relative Path powers (dB)

	PA
	0,110,190,410
	0,-9.7,-19.2,-22.8

	PB
	0,200,800,1200,2300,3700
	0,-0.9,-4.9,-8.0,-7.8,-23.9

	VA
	0,310,710,1090,1730,2510
	0,-1,-9,-10,-15,-20


Table 4: Delays of assigned Rake fingers in ITU channels

	Channel
	Path delays (in 1/8th of a chip)

	PA
	0,7

	PB
	0,7,25,37,71,114

	VA
	0,10,22,33,53,77


Table 5: TBS to be used for CsoHS for different Vocoder packets

	Vocoder, packet type
	#bits at vocoder output
	#bits for header overheads
	Total payload
	TBS on DL (octet aligned)
	TBS on UL**

	
	
	Octet alignment
	PDCP header
	RLC UM header
	MAC header*

	
	
	

	AMR12.2k, full
	244
	4
	8
	8
	24
	288
	288
	296

	AMR12.2k and 5.9k, SID
	39
	1
	8
	8
	24
	80
	120
	120

	AMR5.9k, full
	118
	2
	8
	8
	24
	160
	160
	160


*MAC header refers to MAC-ehs header on DL and MAC-i/is header on UL.

** UL TBS assumes use of E-DCH TBS table 0 for 2ms TTI
Table 6: TBS to be used for VoIP for different Vocoder packets

	Vocoder, packet type
	#bits at vocoder output
	#bits for header overheads
	Total payload
	TBS on DL (octet aligned)
	TBS on UL**

	
	
	Octet alignment
	RoHC header
	RLC UM header
	MAC header*

	
	
	

	AMR12.2k, full
	244
	4
	32
	8
	24
	312
	312
	318

	AMR12.2k and 5.9k, SID
	39
	1
	32
	8
	24
	104
	120
	120

	AMR5.9k, full
	118
	2
	32
	8
	24
	184
	184
	185


*MAC header refers to MAC-ehs header on DL and MAC-i/is header on UL.
** UL TBS assumes use of E-DCH TBS table 0 for 2ms TTI
2.1
Link performance metrics for downlink

a) Average Transmit Ec/Ior for each TBS, for each of: HS-PDSCH, HS-SCCH, E-HICH, F-DPCH.
b) Average of total Transmit Ec/Ior for all downlink physical channels, for each TBS.

c) Average of total Transmit Ec/Ior (the result of (b)) across TBS, weighted by their frequency of occurrence shown in Table 2. For the Null packet, the Transmit Ec/Ior to be used is obtained from the result of (b) for the SID packet but excluding the contribution of the HS-PDSCH and HS-SCCH to the transmit Ec/Ior.
d) Average number of HARQ transmissions for each TBS.
e) BER of TPC bits sent on F-DPCH.

f) Misdetection and false-Ack rate for E-HICH
g) HS-SCCH BLER.

Link Simulation Assumptions for Uplink VoHSPA
The baseline uplink simulation assumptions for the evaluation of VoHS are given in Table 7.

Table 7: Baseline link simulation assumptions for evaluation of uplink VoHS.
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH, HS-DPCCH

	E-DCH TTI [ms]
	2

	TBS [bits]
	See Tables 5,6 (The TBS is shown in ‘TBS on UL’ column)

	Modulation
	QPSK

	Number of physical data channels and spreading factor
	1xSF4 for AMR 12.2k Full packet;

1xSF8 for AMR 5.9k Full packet;

1xSF16 for SID packet

	Puncturing Limit (PL_non_max)
	0.66

	20*log10(βed/βc) [dB]
	8

	20*log10(βec/βc) [dB]
	2

	20*log10(βhs/βc) [dB]
	2: UE not in SHO
4: UE in SHO

	HS-DPCCH transmission modeling
	CQI transmitted once every 8ms, 
ACK transmitted once every 20ms.

	Number of H-ARQ Processes
	8

	Traffic Source
	New packet generated every 20ms.

	Maximum number of H-ARQ Transmissions
	4

	H-ARQ operating point
	1 % Residual BLER after 4 H-ARQ attempt

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel Estimation
	Realistic

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	OLPC SIR-target up-step on packet error
	0.5dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC Error Rate (sent on F-DPCH)
	4 %

	Propagation Channel
	PA3, PB3, VA30, VA120: ITU. See Table 3 for power-delay profiles

	Rake Finger Configuration

	Frequency and time tracking loops are disabled, fingers are assigned as in Table 4

	NodeB Receiver Type
	Rake

	Active set size
	1, 2 (soft handover)

	Link imbalance in soft handover
	0dB


3.1
Link performance metrics for uplink
a) Average of total Received Ec/No for all uplink physical channels, for each packet type.
b) Average of total Received Ec/No (the result of (a)) across all TBS, weighted by their frequency of occurrence shown in Table 2. For the Null packet, the received Ec/No to be used is obtained from the result of (a) for the SID packet but excluding the contribution of the E-DPDCH and E-DPCCH to the Rx Ec/No.
c) Average number of HARQ transmissions

d) BER of TPC bits sent on UL DPCCH.
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