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1. Introduction

The channel coding for transmission of quality indicator is under consideration in WG1.  This contribution investigates the throughput degradation due to error on each bit of quality indicator, and shows that unequal error protection is indeed beneficial as suggested in [1].

2. Throughput Sensitivity to bit error on quality indicator 

Figure 1 shows the simulation result.  Simulation is conducted by addition an error to individual bit of quality indicator.  Throughput characteristics are collected with analytical method as outlined in [2].  1-dB standard deviation on measurement error is included while scheduler and ARQ gains are excluded from simulations. The other simulation parameters are described in Annex. 
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Figure 1 Bit error sensitivity on HSDPA throughput (Single ray: 3km/h) 

From the results presented above, it is obvious that unequal error protection is beneficial.  With the MSB error rate of 5%, approximately 10% of gain achievable with introduction of adaptive modulation and coding is dissipated (with respect to using single modulation and coding scheme: QPSK R=1/2), while negligible loss is observed with LSB error rate of 5%.  If the target is set such that throughput degradation due to QI bit error is kept below 5% of achievable gain, it can be analytically derived that the difference in power requirement with respect to MSB (a4) is approximately, -1.5dB for a3, -3dB for a2, -5dB for a1, -9dB for a0  (AWGN, no coding or repetition coding case).

It can be also noted that throughput sensitivity due to error on LSB is quite small, indicating the possibility of reducing quality indicator to 4-bit to allocate more coding gain to MSBs of quality indicator.  This is consistent with analysis presented in [3]. 

3. Conclusion

It is recommended that unequal error protection be considered for channel coding of quality indicator. 
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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 2msec (every TTI).

· 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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