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1 Introduction

The scope of the study item on enhanced uplink includes adaptive modulation and coding schemes. At this stage, it is not clear whether Chase combining is sufficient or Incremental Redundancy is required. 

In this document, we compare the link level performance of HARQ Type I + Chase combining with HARQ Type II (IR) for short TTI.

2 Reference MCS

We assume a 2 ms TTI EU-DPDCH. This allows the system to benefit from HARQ without significantly increasing the overall transmission delay compared to the 10

A reference set of MCS is shown in Table 1.

	Payload
	Code Rate
	SF
	Modulation
	TTI
	Data Rate

	1267
	0.33
	4
	QPSK
	2 ms
	633.6 kbps

	1920
	0.50
	4
	QPSK
	2 ms
	960 kbps

	2880
	0.75
	4
	QPSK
	2 ms
	1440 kbps

	1901
	0.33
	4
	8PSK
	2 ms
	950.4 kbps

	2880
	0.50
	4
	8PSK
	2 ms
	1440 kbps

	4320
	0.75
	4
	8PSK
	2 ms
	2160 kbps


Table 1

Release 6 – Reference MCS

3 Methodology

Since reducing the transmission delay is on of the goal to be achieved when considering enhancements to the uplink structure we have limited the number of transmission to 2.

In Figures 1, 3, 5 and 7, the combined Ec/Nt is defined as the summation of the first transmission SNR and the second transmission SNR conditioned on an error on the first transmission. Therefore,
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The retransmission simulation methodology is as follows. The optimal [E]-DPDCH to DPCCH ratio derived in [2] is used and remains unchanged during retransmissions.

Two MCS scenarios have been considered:

· In the first scenario, the initial code rate is set to 0.75, while IR reduces the final code rate to 0.43. With Chase combining, the final code rate is unchanged at 0.75.

· In the second scenario, the initial code rate is set to 0.50, while IR reduces the final code rate to 0.33. With Chase combining, the final code rate is unchanged at 0.50.

4 Results
Figures 1 through 8 outline the performance of Chase combining and IR. The simulation assumptions are outlined in the Appendix.
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Figure 1

BLER – QPSK – Initial code rate = 0.75
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Figure 2

Throughput – QPSK – Initial code rate = 0.75
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Figure 3

BLER - QPSK – Initial code rate = 0.50
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Figure 4

Throughput – QPSK – Initial code rate = 0.50
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Figure 5

BLER – 8PSK – Initial code rate = 0.75
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Figure 6

Throughput – 8PSK – Initial code rate = 0.75
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Figure 7

BLER – 8PSK – Initial code rate = 0.50
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Figure 8

Throughput – 8PSK – Initial code rate = 0.50

5 Comments
From Figures 1 through 8, we make the following observations.

1. IR always outperforms Chase combining. 

2. For the same effective combined SNR, IR has a smaller residual BLER.

3. For the same SNR, the throughput is larger with IR.

4. The gains of IR over Chase combining increase as the initial transmission code rate gets larger.

5. For the same initial transmission code rate, the gains of IR over Chase combining increase as the modulation order increases.

6. When considered in isolation HARQ Type II outperforms HARQ type I and should therefore be considered in the design of an enhanced UL operation. The benefits of HARQ type II should still be confirmed in a system level environment.

6 Conclusions
We have presented link level performances for Chase and IR schemes. We propose that the comments provided  in the previous section are capture in the technical report.
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Annex

	Simulation Parameter
	Value

	TTI
	2 ms

	SF
	4

	Number of  OVSF codes
	1

	QPSK Data Rate
	{1440, 960} kbps

	QPSK [E]-DPDCH to DPCCH Ratio
	Fixed at {11, 10} dB

	8PSK Data Rate
	{2160, 1440} kbps

	8PSK [E]-DPDCH to DPCCH Ratio
	Fixed at {13, 13} dB

	Channel Estimation
	On

	DPCCH slot format
	0

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	Outer Loop Power Control
	Off

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Channel
	AWGN
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