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1. Introduction
In this contribution, link level performance results of hybrid ARQ with and without chase combining are presented. 144 kbps and 480 kbps are simulated with the Rel-99 turbo code of 1/3 coding rate and the Rel-99 rate matching. The results are provided on ITU Pedestrian A channel at 3kmph and 30kmph.

2. Simulation Assumptions

Simulation assumptions are listed in the table below.

Table 1. Simulation assumptions

	Chip Rate
	3.840 Mcps

	Carrier Frequency
	2 GHz

	Propagation Channel
	Pedestrian A 3km/h, 30km/h

	Channel Estimation (CE)
	real CE (DPCCH 6 pilot bits)

	Inner-loop transmit power control (TPC)
	On

	Outer-loop power control
	Off

	TPC step size
	1dB

	TPC delay and error rate
	1 slot, 4%

	Receiver
	Rake 

	Antenna configuration
	2 antenna space diversity

	Channel oversampling
	1 sample/chip

	Turbo code information
	R=1/3, K=4, 8 iteration, 

Decoder : Max Log MAP

	Information bit rate
	144kbps / 480kbps

	SF
	8 (144kbps) / 4 (480kbps)

	Modulation
	Dual BPSK

	E-DCH TTI
	10ms

	Hybrid ARQ
	Chase Combining(CC) / No Combining(NC)

	Maximum number of transmission
	3

	ACK/NACK signaling error
	No error

	Rate matching
	Rel’99 Rate matching

	Gain factor
	
[image: image1.wmf]c

b

=5, 
[image: image2.wmf]DPDCH

E

-

b

=15

	Cell configuration
	Single omni-cell and single user


3. Simulation Results

In this document, the throughput is calculated as 
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is the information bit rate and 
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is average number of transmissions.
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Figure 1. Throughput in Pedestrian A 3 km/h with power control

[image: image7.emf]Ped A 30km/h, 144kbps/480kbps, real CE, 4% TPC error
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Figure 2. Throughput in Pedestrian A 30 km/h with power control

Figure 1 and Figure 2 show the throughput performance in Pedestrian A with 3 km/h and 30km/h, respectively. It can be seen that the chase combining provides a significant throughput gain when the UE available power is limited. For example, up to 70 ~ 80% gain can be obtained in the intermediate Ec/No range between –14dB and –9dB by selecting the higher information data rate. This throughput gain would be especially beneficial when there is large amount of data in the UE buffer while the UE available power is limited.

Figure 3 and Figure 4 show the average number of transmissions in Pedestrian A 3 km/h and 30km/h, respectively. It can be seen that the chase combining can reduce the number of transmissions significantly. This would be beneficial especially for delay sensitive applications.
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Figure 3. Average number of transmissions in Pedestrian A 3km/h with power control 

[image: image9.emf]Ped A 30km/h, 144kbps/480kbps, real CE, 4% TPC error
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Figure 4. Average number of transmissions in Pedestrian A 30km/h with power control 

4. Conclusion

In this paper, we have shown that there is significant throughput gain from the chase combining when the Ec/No is relatively small so that the retransmission is expected with higher probability. This would be beneficial when there is large amount of data in UE buffer while the available UE transmit power is limited. Another benefit of the chase combining is that the number of retransmissions can be significantly reduced, which would be beneficial for delay sensitive applications.

It is proposed to include the contents of section 3 into the TR section 9.2.1.
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