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This document contains the text proposal to include the simulation results of the hybrid ARQ with and without soft combining, which were presented in R1-030897, into the TR section 9.2.1.1.

------------------ Start of text proposal ------------------- 

9.2
Hybrid ARQ 

9.2.1
Performance Evaluation

9.2.1.1
Hybrid ARQ performance with and without soft combining

In this section, link level performance results of the hybrid ARQ with and without chase combining are presented for 144 kbps and 480 kbps 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.

Simulation assumptions are listed in the Table 9.2.1 below.

Table 9.2.1. 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
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	Cell configuration
	Single omni-cell and single user


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 9.2.1. 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 9.2.2. Throughput in Pedestrian A 30 km/h with power control

Figure 9.2.1 and Figure 9.2.2 show the throughput performance in Pedestrian A with 3 km/h and 30km/h, respectively. It can be seen that the chase combining provides throughput gain when the UE available power is limited so that the hybrid ARQ without chase combining suffers from throughput loss. It is noted that the gain from the soft combining in a realistic scenario should be studied further, since more than two data rates could be typically available to choose depending on, e.g., the UE available power and the scheduling command received from the scheduling Node B(s). 

Figure 9.2.3 and Figure 9.2.4 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. 
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Figure 9.2.3. 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 9.2.4. Average number of transmissions in Pedestrian A 30km/h with power control

Figure 9.2.5 shows the BLER curve of 480 kbps in Pedestrian A 3km/h for each transmission with the chase combining.

Figure 9.2.6 and Figure 9.2.7 show the delay distributions with the first transmission BLER = 17% and 49%, respectively. It can be seen that the chase combining can cut down the number of transmissions to two transmissions even with the first transmission BLER = 49%. The gain of the chase combining in delay distribution is more emphasized with the higher first transmission BLER. This could be beneficial especially for delay sensitive applications.
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Figure 9.2.5. BLER for 480 kbps in Pedestrian A 3km/h

[image: image11.emf]Ped A 3km/h, 480kbps, real CE, 4% TPC error

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 2 3

≥

4

Number of transmission

PMF

CC(480kbps)

NC(480kbps)


Figure 9.2.6. Delay distribution with the first transmission BLER = 17% for 480 kbps in Pedestrian A 3km/h
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Figure 9.2.7. Delay distribution with the first transmission BLER = 49% for 480 kbps in Pedestrian A 3km/h

9.2.2
Complexity Evaluation <UE and RNS impacts>

------------------ End of text proposal -------------------
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