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1. Introduction

This document investigates further on coding scheme for channel quality indicator.  

2. Simulation Results

The performance of two coding scheme, punctured (32,5) [1], and unequal error protection method using extended (16,5) RM code [2].  Basic simulation assumptions are listed in the annex.

2.1. BLER Performance

BLER performance of two coding scheme is shown.  BLER performance for UEP scheme is inferior to equally protected punctured (32,5) code, since minimum distance characteristics are traded off to obtain better protection for the MSB for UEP scheme.  However, as discussed in [3], evaluation of BLER characteristics is not sufficient. 
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Figure 1 BLER comparison

2.2. BLER vs. DL Throughput loss

Figure 2 shows the impact of the error on QI to the DL throughput.  QI is transmitted every 80msec and TPC compensation is used to derive the throughput.  For a given BLER, UEP method suffers less in loss of DL throughput as expected.  
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Figure 2 Throughput comparison based on QI BLER

2.3. QI Eb/No vs. DL Throughput loss

Figure 3 shows the DL throughput performance with respect to the allocated energy for quality indicator.  Slight advantage for UEP is observed, however in general, performance of two coding approach is similar in the reasonable operational range.
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Figure 3 Throughput comparison based on QI Es/No

3. Discussion

Following observations are made from the result shown above:

· Under the reasonable operation range of quality indicator error rate, energy requirement to obtain same DL throughput for both coding is approximately the same.  However, UEP method performs better under severe channel imparity.  Use of UEP may be beneficial considering the situation of UE being under SHO.

·  UEP method requires new basis vector for the construction of RM code, where as puncturing from (32,5) method can re-use the same basis vector defined in R99 (need new puncturing).  Although, we do not think the addition of new basis vector impacts implementation significantly, the gain obtained using UEP may not justify the introduction of new basis.  Note that with the error detection mechanism incorporated in the decoding process of quality indicator and its results incorporated into scheduler for HS-DSCH resource allocation, it is expected that the performance gain using UEP becomes even smaller.   
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Annex: Simulation parameters

· Cell layout: 19 hexagonal cells with 3-sectors per cell. Cell step size=2km

· Statistics taken from central cell.  All neighbouring cells transmit with maximum power.

· Propagation condition: as in [2]. Single ray with 3km/h is considered.

· Shadowing condition: correlation between sites=0.5, correlation within cell=1.0.  Std dev. of log-normal shadowing=8dB

· Max BTS tx power: 43dBm

· CPICH Ec/Ior: fixed with –10dB

· HS-DSCH Ec/Ior per code: fixed with -11dB.

· Number of HS-DSCH code used: 8 with SF=16.

· HS-DSCH TTI: 2msec

· Modulation and coding scheme:

· QPSK R=1/4

· QPSK R=1/2

· QPSK R=3/4

· 16QAM R=1/2

· 16QAM R=3/4

· Tx antenna diversity: Not applied

· Rx antenna diversity: Not applied

· Retransmission: None

· Channel Quality feedback delay: 8msec (4 TTI)

· Channel Quality measurement variance: 1dB 

· Channel Quality feedback rate: once per 80msec (TPC compensation used.  SHO not simulated).

· Active set selection: Ideal according to average CPICH Ec/Ior

· Traffic model: Infinite queue model. (User data always available)

· Scheduler:  Round robin
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