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1 Introduction
Rate matching parameter setting was discussed in [1]. In R99 UL, rate matching parameter calculation is done to minimize amount of puncturing while minimizing the number of codes in order to keep the coding gain. In HSDPA, due to the lack of code resource, puncturing is favored and coding gain can be retained somehow by utilizing IR. 
For E-DCH, since the code resource is not as limited as DL, IR may not be needed for low data rate. On the other hand, high data rate transmission could get benefit from HARQ operation with IR. Hence, the performance of CC and IR should be carefully studied. This document provides simulation results on this topic.
2 Simulation assumptions
General simulation assumptions are listed in Table 1. MCS table is given in Table 2. 

For low data rate (16 kbps and 64 kbps), we compare CC with IR by employing repetition for CC while puncturing for IR. For high data rate (640 kbps and 896 kbps), CC and IR both utilize puncturing due to the limitation of physical channel bits.
Table 1: General simulation assumptions
	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

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

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

	Receiver
	RAKE: number of fingers/antenna = number of taps in propagation model. A-priori knowledge of channel tap placement (delay)

	Outer loop power control
	On, Residual BLERtarget = 0.01, Up 0.5 dB

	Inner loop power control 
	On

	Inner loop power control step size
	1dB

	Inner loop power control delay and error rate
	1 slot, 4%

	Channel code
	Turbo code 1/3

	Turbo decoder
	Max Log MAP, 8 iterations

	Number of Rx. antennas
	2

	Channel oversampling
	1 sample/chip

	RAB configuration
	Without DCCH

	SF
	See Table 2

	TTI
	2, 10 ms

	Rate matching
	Rel5 Rate matching

	DPCCH/E-DPDCH 

(power ratio, dB)
	See Table 2

	Number of HARQ processes
	5 for 2 ms TTI and

3 for 10 ms TTI

	HARQ
	Chase combining, Incremental redundancy

	RV sequence
	CC: 2 ms TTI {0, 0, 0, 0}; 10 ms TTI: {0, 0}

IR: 2 ms TTI {0, 1, 2, 5}; 10 ms TTI: {0, 1}

	Max. number of transmissions
	4 for 2 ms TTI and

2 for 10 ms TTI

	Re-transmission delay
	10 ms for 2 ms TTI and

30 ms for 10 ms TTI

	ACK/NACK signalling error
	No error


Table 2: MCS table

	TTI (ms)
	TBS
	Rate after last transmission (kbps)
	Modulation
	Scenario
	Initial code rate
	OVSF
 code 

	2
	128
	16
	BPSK
	CC with Repetition
	0.31
	C(16, 1)

	
	
	
	
	IR with Puncturing
	0.62
	C(32, 1)

	2
	512
	64
	BPSK
	CC with Repetition
	0.28
	C(4, 1)

	
	
	
	
	IR with Puncturing
	0.55
	C(8, 1)

	10
	320
	16
	BPSK
	CC with Repetition
	0.28
	C(32, 1)

	
	
	
	
	IR with Puncturing
	0.57
	C(64, 1)

	10
	1280
	64
	BPSK
	CC with Repetition
	0.27
	C(8, 1)

	
	
	
	
	IR with Puncturing
	0.54
	C(16, 1)

	2
	5120
	640
	QPSK
	CC with Puncturing
	0.44
	C(2,1), C(4,1)

	
	
	
	
	IR with Puncturing
	
	

	2
	7168
	896
	QPSK
	CC with Puncturing
	0.62
	C(2,1), C(4,1)

	
	
	
	
	IR with Puncturing
	
	


Simulation is performed by varying  
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 (while 
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 is fixed to 15) and recording the long term Ecp/Nt and combined Eb/Nt (including both DPCCH and E-DPDCH for all transmissions).
3 Simulation results
Simulation results are shown in Figure 1 to Figure 6.
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Figure 1: 2 ms – 16 kbps
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Figure 2: 2 ms – 64 kbps
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Figure 3: 10 ms – 16 kbps
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Figure 4: 10 ms – 64 kbps

[image: image7.emf]2 ms - 640 kbps
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Figure 5: 2 ms – 640 kbps
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Figure 6: 2 ms – 896 kbps

The simulation results show that for low data rate where the number of physical channel bits is not a limiting factor, CC combined with repetition outperforms IR combined with puncturing. For high data rate where the number of physical channel bits is limited, the performance of IR is better than that of CC.
4 Conclusion
This paper investigates the performance of Chase combining and Incremental redundancy in E-DCH by performing link level simulation. Simulation results show that CC combined with repetition is preferred for low data rate. For high data rate, IR provides better performance when the physical channel bits are limited and puncturing has to be employed.
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