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1 Introduction

The choice of E-DCH re-transmission timing and number of HARQ processes is a function of Node-B processing time to decode E-DCH and transmit ACK/NAK, DL [ACKCH] TTI and UE processing time to decode ACK/NAK. This aspecyt has been captured in TR 25.896 as well.

In [1], we compared the performance of E-DCH with 2ms and 10ms TTI. We had fixed the maximum number of allowed transmissions at 4 and 2, for 2ms and 10ms TTI respectively. It was seen that typically, 2ms TTI was more efficient than 10ms TTI.

In this document, we evaluate the choice of maximum number of allowed transmissions for 10ms TTI.  As in [1], the link level HARQ performance is compared with respect to two different aspects.
· Average link efficiency

· Average link delay
2 E-DCH Parameters
The reference E-DCH parameters are outlined below.
For 2 ms TTI:

· Number of HARQ processes = 5
· Re-transmission time for same HARQ process = 10 ms

· Maximum number of transmissions per HARQ process = 4

For 10 ms TTI:
· Number of HARQ processes = 3

· Re-transmission time for same HARQ process = 20 ms

· Maximum number of transmissions per HARQ process = 2 or 3
3 Simulation Assumptions and Results
Consider the MCS shown in Table 1. The target data rates range from 128 kbps to 384 kbps.
	MCS
	Payload
	TTI
	Maximum Number of Transmissions
	Number of codes
	Code Rate
	SF
	Instantaneous Data Rate (kbps)
	Data Rate after 4/2/3 Tx (kbps)

	3
	1024
	2 ms
	4
	1
	0.333
	4
	512
	128

	7
	2048
	2 ms
	4
	1
	0.533
	4
	1024
	256

	11
	3072
	2 ms
	4
	1
	0.400
	2
	1536
	384

	9
	2560
	10 ms
	2
	1
	0.333
	4
	256
	128

	19
	5120
	10 ms
	2
	1
	0.333
	4
	512
	256

	29
	7680
	10 ms
	2
	1
	0.400
	4
	768
	384

	14
	3840
	10 ms
	3
	1
	0.333
	4
	384
	128

	29
	5120
	10 ms
	3
	1
	0.333
	4
	768
	256

	44
	11520
	10 ms
	3
	1
	0.333
	2
	1152
	384


Table 1

Candidate MCS for E-DPDCH
The important simulation assumptions are outlined below. The details are shown in the Appendix.
1. Channels – AWGN
2. Incremental Redundancy used in all scenarios
3. Power control enabled

a. Inner loop step size = +/- 1 dB
b. Outer loop based on residual BLER with an UP step of 0.5 dB

i. Target residual BLER = 1%

4. The E-DPDCH/DPCCH ratio was varied

a. The Rx DPCCH SNR is adjusted by the outer loop during the course of the simulation.

Figures 1 to 6 show the performance of E-DPDCH in this setup. The average Rx Ec/Nt (over all transmissions and including the DPCCH overhead) is plotted against the DPCCH SNR.
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Figure 1

Average Ec/Nt – 128 kbps
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Figure 2

Average Delay – 128 kbps
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Figure 3

Average Ec/Nt – 256 kbps
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Figure 4

Average Delay – 256 kbps
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Figure 5

Average Ec/Nt – 384 kbps
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Figure 6

Average Delay – 384 kbps

We observe the following:

1. Link efficiency

a. 10ms TTI with 3 Tx performs better than with 2 Tx

b. Performance of 10ms TTI with 3 Tx is comparable to 2ms TTI with 4 Tx

2. Delay

a. The delay associated with 10ms TTI with 3 Tx is much larger compared to the other two scenarios.
4 Conclusions
From the simulation results presented in this document, we see that for 10ms TTI, the average delay associated with 3 transmissions is very large. However, the link efficiency of 10ms TTI improves drastically, and is comparable to that of 2ms TTI.
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Appendix
	Parameter
	Value

	Channel Estimation
	On

	DPCCH slot format
	0

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	Outer Loop Power Control
	On/Off

	OLPC UP Step Size
	0.5 dB

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Channels
	AWGN

	Number of Rx antennas
	2

	Target Residual BLER
	1% 











