Page 2
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #51bis
R1-080411
Sevilla, Spain, 14th – 18th January 2008
Agenda Item:
7
Source: 
Ericsson
Title:  
Simulation results for AICH-based resource allocation signaling in Enhanced CELL_FACH
Document for:
Discussion
1 Introduction
In our contribution in ‎[1] we describe an AICH-based resource allocation signaling for Enhanced Uplink in CELL_FACH. In this contribution we present corresponding detection performance simulation results.
2 Simulation assumptions

To study the impact of using additional AICH signatures (referred to as E-AICH in the below discussions) on the performance of AICH, we simulate AICH performance in a highly dispersive channel, e.g., the Pedestrian B channel specified in 25.101. Note that in a flat channel, there will be no degradation due to the presence of E-AICH, thanks to the orthogonality between the existing and new signature sequences. For AICH detection, we chose a detection threshold to control the false alarm probability to be less than 1%. Let 
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 be the variance of the impairment component associated with the AICH decision variable. It can be shown that the detection threshold to achieve 1% false alarm probability is 
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In our simulations, there are 16 equal-power AICH indicators transmitted, each modulated on a AICH signature sequence. When E-AICH is present, 16 additional equal-power E-AICH symbols are transmitted, again each modulated a new E-AICH signature sequence. The total power of AICH is the same as that of E-AICH.
We also study the symbol error rate performance of  E-AICH. We consider two cases.

· Binary: a symbol is either A or –A.

· 3-state: a symbol is either A, 0, or –A.

The receiver of the three state uses A/2 as the detection threshold. Thus, a received signal is detected as A when it is greater than A/2, as 0 when it is in the interval [-A/2, A/2], and as –A otherwise. 

3 Simulation results

Figure 1 shows the miss detection probability of AICH with and without the presence of the E-AICH symbols. Here Em is the energy over the entire signature sequence, i.e. 4096 chips. It can be seen that the degradation due to the presence of 16 E-AICH symbols is negligible.
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Figure 1: AICH miss detection rate with and without the presence of E-AICH
Figure 2 compares the performance of E-AICH when binary or 3-state symbols are used. The performance of E-AICH is also compared to the miss detection rate of AICH. It can be seen that the E-AICH symbol error rate is comparable or better than the AICH miss detection rate for operating point below the level that gives 1% AICH miss detection rate.
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Figure 2: E-AICH symbol error rate and AICH miss detection rate
We have also simulated the performance of the symbols that are proposed to be mapped to the 1024-chip DTX gap on AICH, and the performance of that is identical to the E-AICH symbol error rate as shown in Figure 2.
4 Conclusion
From the simulation results presented in this contribution, we conclude that the AICH-based resource allocation signaling described in ‎[1] does not degrade the R99 AICH detection performance and that the detection performance of the 3-state resource allocation signaling is comparable to the R99 AICH detection performance.
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