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1.
Introduction

In RAN4 meeting #22 and in the RAN4 email reflector after the meeting it was agreed to modify the used reference channels by introducing a new QPSK reference channel and to modify the used RV sequences. It was also agreed to introduce Pedestrian A as a one of the simulated propagation conditions and that several G value are used in simulations. This document presents throughput simulation results for fixed reference channel sets 1 and 2 according to the latest draft of HSDPA TR UE Radio Transmission and Reception [1] made available at the RAN4 email reflector. 

2. Simulation assumptions and results 

The used models were build to comply with WG1 TR [2], and simulations are performed based on the agreed assumptions in HSDPA TR [1]. Relevant simulation parameters are presented in Table 1 in Annex A at the end of this document. 

The simulation results are presented in Annex B at the end of this document. Annexes B.1 to B.4 present the results in for Fixed Reference Channel Set 1 in Pedestrian A and B with 3 km/h and Vehicular A with 30 and 120 km/h. The throughput results are presented for three different G values 0, 5 and 10. For convenience we have included here one HS-PDSCH Ec/Ior case to see how throughput vs. G factor and modulation varies. 

	Channel model
	AMC
	Throughput / kbps @ HS-PDSCH Ec/Ior = -7 dBc

	
	
	G = 0 dB
	G = 5 dB
	G = 10 dB

	PedA3
	QPSK
	73
	205
	340

	
	16QAM
	19
	120
	240

	PedB3
	QPSK
	36
	154
	212

	
	16QAM
	0
	16
	69

	VehA30
	QPSK
	30
	162
	216

	
	16QAM
	0
	14
	87

	VehA120
	QPSK
	18
	160
	207

	
	16QAM
	0
	2
	58


Figure 1. Fixed reference channel set 1 troughput results @ HS-PDSCH Ec/Ior = -7 dBc

Similarly the results for Fixed Reference Channel Set 2 are presented in Annexes B.5 to B.8 for in same propagation conditions and G values than for Fixed Reference Channel Set 1.

	Channel model
	AMC
	Throughput / kbps @ HS-PDSCH Ec/Ior = -5 dBc

	
	
	G = 0 dB
	G = 5 dB
	G = 10 dB

	PedA3
	QPSK
	396
	895
	1243

	
	16QAM
	182
	615
	1116

	PedB3
	QPSK
	369
	711
	856

	
	16QAM
	40
	388
	671

	VehA30
	QPSK
	396
	721
	883

	
	16QAM
	17
	441
	693

	VehA120
	QPSK
	404
	711
	838

	
	16QAM
	1
	408
	647


Figure 2. Fixed reference channel set 2 troughput results @ HS-PDSCH Ec/Ior = -5 dBc

The maximum throughput of 16QAM should be approximately 1.5 times the maximum attainable throughput of QPSK in the fixed reference channel sets 1 and 2 in [1]. These results clearly indicate that due the higher complexity of the 16QAM modulation it is more sensitive to distortion caused by fading channel than QPSK. This degrades the attainable throughput with 16QAM compared to QPSK in more demanding propagation conditions. This result is evident from figures in Annexes  B.2 to B.4 and B.6 to B.8, which present the achievable performance in Pedestrian B and Vehicular A. 

3.
Conclusions

This paper presets the throughput simulation results for HSDPA Fixed Reference channel sets 1 and 2 based on the agreements made in last meeting and discussions after the meeting in the reflector. The target of these simulations is to determine the used assumptions and parameters in UE performance requirements. These results do not however include degrading effects like base band SNR limitations due the implementation imperfections and distortions in DL signal quality, which might further effect to the parameter setting. When specifying the performance requirements the G value and the Ec/Ior value(s) should be chose so that the throughput saturation/limiting due transmitter or receiver maximum SNR can be avoided [3]. 

From these results it can be seen that a G value of 0…5 dB dB combined with Ec/Ior value in the range of –7 to –5 is suitable for QPSK reference channel testing. 

For 16QAM testing would be feasible with reasonable low G value in Pedestrian A channel with sensible Ec/Ior value. 

We propose that these results would be incorporated to the next version of TR 25.890 [1].
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Annex A: Simulation parameters

Table 1: Used simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH  reference channel
	Fixed reference channels 1 and 2 for both QPSK and 16AM

	HSDPA control channels present
	Not present. Included in OCNS

	DL DPCH reference channel
	12.2 kbps

	DL DPCH closed loop power control
	Off

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Channel ray mapping
	Nearest Tc/2 spaced delay

	RX AGC
	Off

	HS-PDSCH Pilot-Data Ratio
	Ideal

	SRRC pulse shaping 
	On

	Propagation channel types
	PedA, PedB and VehA

	Number of bits in A/D converter
	Floating point

	IR coding
	As specified by RAN-WG1

	RV sequence for each modulation
	As specified in HSDPA TR [1]

	Max number of transmissions per H-ARQ process
	4

	Number HS-DSCH transport channels
	1

	Channel Interleaver
	As specified by RAN-WG1

	Turbo decoding
	MaxLogMap - 8 iterations
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	-60 dBm

	ACK/NACK feedback error rate
	0%

	UE measurement report error rate
	0%
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	0,5 and 10 dB


Annex B: Simulation results

B.1.
Fixed reference channel set 1 pedestrian A3 channel:

[image: image3.emf]Fixed Reference Channel Set 1, PA3, G=0
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a) Geometry factor G = 0dB

[image: image4.emf]Fixed Reference Channel Set 1, PA3, G=5
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b) Geometry factor G = 5 dB

[image: image5.emf]Fixed Reference Channel Set 1, PA3, G=10
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c) Geometry factor G = 10 dB

B.2.
Fixed reference channel set 1 pedestrian B3 channel:

[image: image6.emf]Fixed Reference Channel Set 1, PB3, G=0
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a) Geometry factor G = 0dB

[image: image7.emf]Fixed Reference Channel Set 1, PB3, G=5
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b) Geometry factor G = 5 dB

[image: image8.emf]Fixed Reference Channel Set 1, PB3, G=10
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c) Geometry factor G = 10 dB

B.3.
Fixed reference channel set 1 vehicular A30 channel:

[image: image9.emf]Fixed Reference Channel Set 1,  VA30, G=0
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a) Geometry factor G = 0 dB

[image: image10.emf]Fixed Reference Channel Set 1,  VA30, G=5

0

50

100

150

200

250

300

350

-12 -11 -10 -9 -8 -7 -6 -5 -4 -3

HS-PDSCH Ec/Ior [dB]

Throughput [kbps]

QPSK

16QAM


b) Geometry factor G = 5 dB

[image: image11.emf]Fixed Reference Channel Set 1,  VA30, G=10
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c) Geometry factor G = 10 dB

B.4.
Fixed reference channel set 1 vehicular A120 channel:

[image: image12.emf]Fixed Reference Channel Set 1,  VA120, G=0
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a) Geometry factor G = 0 dB

[image: image13.emf]Fixed Reference Channel Set 1,  VA120, G=5

0

50

100

150

200

250

300

350

-12 -11 -10 -9 -8 -7 -6 -5 -4 -3

HS-PDSCH Ec/Ior [dB]

Throughput [kbps]

QPSK

16QAM


b) Geometry factor G = 5 dB

[image: image14.emf]Fixed Reference Channel Set 1,  VA120, G=10
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c) Geometry factor G = 10 dB

B.5.
Fixed reference channel set 2 pedestrian A3 channel:

[image: image15.emf]Fixed Reference Channel Set 2, PA3, G=0
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a) Geometry factor G = 0 dB

[image: image16.emf]Fixed Reference Channel Set 2, PA3, G=5
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b) Geometry factor G = 5 dB

[image: image17.emf]Fixed Reference Channel Set 2, PA3, G=10
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c) Geometry factor G = 10 dB

B.6.
Fixed reference channel set 2 pedestrian B3 channel:

[image: image18.emf]Fixed Reference Channel Set 2, PB3, G=0
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a) Geometry factor G = 0 dB

[image: image19.emf]Fixed Reference Channel Set 2, PB3, G=5
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b) Geometry factor G = 5 dB

[image: image20.emf]Fixed Reference Channel Set 2, PB3, G=10
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c) Geometry factor G = 10 dB

B.7.
Fixed reference channel set 2 vehicular A30 channel:

[image: image21.emf]Fixed Reference Channel Set 2,  VA30, G=0
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a) Geometry factor G = 0 dB

[image: image22.emf]Fixed Reference Channel Set 2,  VA30, G=5
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b) Geometry factor G = 5 dB

[image: image23.emf]Fixed Reference Channel Set 2,  VA30, G=10
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c) Geometry factor G = 10 dB

B.8.
Fixed reference channel set 2 vehicular A120 channel:

[image: image24.emf]Fixed Reference Channel Set 2,  VA120, G=0
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a) Geometry factor G = 0 dB

[image: image25.emf]Fixed Reference Channel Set 2,  VA120, G=5
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b) Geometry factor G = 5 dB

[image: image26.emf]Fixed Reference Channel Set 2,  VA120, G=10
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c) Geometry factor G = 10 dB
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