3GPP TSG RAN WG1 #36
R1-040335

February 16-20, 2004

Malaga, Spain 

Agenda Item:


6.1

Source: 



Lucent Technologies

Title:



ECM: HARQ Results 

Document for:


Discussion and Decisions

_______________________________________________________________________
1 Introduction

Further simulation results on the performance of ECM (Equivalent SNR metric based on Convex metric), a link error prediction method proposed in [1] was presented in the last meeting in Korpilampi [2]. However, the results were without HARQ. In this contribution, we present results with Chase combining and transmission with higher code rate up.

2 Simulation

Like the case in [2], two data rates are simulated: 32 Kbps and 480 Kbps. The difference in this contribution is that H-ARQ with Chase combining is tested, and channel code rate for 480 Kbps is 0.75. This contribution does not have single transmission results for 32 Kbps because they are already in [2]. For 480 Kbps, we have both single transmission and H-ARQ case. Simulation conditions are described in Table 1. Both short term (ST) FER and link error prediction based on ECM are simulated. We assume pilot signal takes 100 % of DPCCH time slot (actually, in case of slot format 0, pilot signal takes 60 % of the time slot). Thus 2.2 dB pilot strength penalties are added to both cases (actual traffic to pilot power ratios are 4.2 dB for 32 Kbps, and 12.2 dB for 480 Kbps). We have used simple model of Pilot estimation SNR, (. Basic assumption is that channel response over two slots does not change, and we used simple moving average filter of two-slot duration. Then, ( is obtained by multiplying the number of chips per two slots to the received pilot chip SNR. 

Table 1. Simulation conditions

	Parameter
	Value

	Channel estimation
	2 slot moving average

	Transport Format
	32 Kbps, 480 Kbps

	TTI
	10 ms

	DPDCH/DPCCH
	2 dB (32 kbps), 10 dB (480 kbps)

	Modulation
	BPSK 

	Channel coding
	Rate 1/3 Turbo code (32 Kbps)

Rate 1/3 Turbo code, R = 0.75 (480 Kbps)

	Outer-loop Power Control
	No

	Inner-loop Power Control
	Yes

	Inner loop power control step size
	1 dB

	Power control delay
	1 slot

	Power control bit detection error
	4 %

	Channel Model
	PA3, PB3, VA30, VA120

	Number of Rx antenna
	2
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Figure 1:
32 Kbps in PA3 channel (2 tx)
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Figure:
32 Kbps in PB3 channel (2 tx)
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Figure 3:
32 Kbps in VA30 channel (2 tx)
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Figure 4:
32 Kbps in VA120 channel (2 tx)
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Figure 5:
480 Kbps in PA3 channel (1 tx)
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Figure 6: 
480 Kbps, R=0.75 in PB3 channel (1 tx)
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Figure 7:
480 Kbps, R=0.75 in VA30 channel (1 tx)
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Figure 8:
480 Kbps, R=0.75 in VA120 channel 
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Figure 9:
480 Kbps, R=0.75 in PA3 channel (2 tx)
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Figure 10:
480 Kbps, R=0.75 in PB3 channel (2 tx)

[image: image11.wmf]1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

10

-3

10

-2

10

-1

10

0

480 Kbps, R=0.75, 10 ms TTI, 2Tx HARQ (chase combining), VA30

Traffic Eb/Nt (dB)

FER

ST: perfect pilot        

ECM: perfect pilot (Q=1) 

ST: estimated pilot      

ECM: estimated pilot(Q=1)


Figure 11:
480 Kbps, R=0.75 in VA30 channel (2 tx)
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Figure 12:
480 Kbps, R=0.75 in VA120 channel (2 tx)

3 Summary

Two data rates (32 Kbps and 480 Kbps) are simulated for HARQ using Chase up to 2 transmissions at both perfect pilot case and estimated pilot case. ECM shows good prediction performance without adjusting Q factors (Q is all 1) at perfect pilot case.  ECM requires adjustment of Q values for channel model VA120 in estimated pilot case (Q is 2.0 for 32 Kbps, and 1.2 for 480 Kbps). 

A proposed text to provide the ECM methodology for HARQ modelling for the TR is suggested in this contribution.
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-------  Start of Text Proposal -----

A.1.4.2
ECM Method:

……

6 For Chase combining, the equivalent Es/Nt is summed over the total number of transmissions.  Lets define 
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 as the signal component and noise component of k-th transmission on m-th slot. Then, 
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where K is total number of transmissions. For incremental redundancy, we apply ECM method as if there is a single transmission of non-overlapping
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where each transmission has h(k) number of slots.  The reference channel code rate is the effective code rate after all K transmissions. If there are overlapping symbols, we apply the Chase combining metric for that overlapping portion.

---- End of Text Proposal -----
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