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Introduction

During last meetings, simulations of the AICH performance in an AWGN channel were presented from Ericsson [1], NTT DoCoMo[2] and Nokia [3]. The performance results from the companies were very close together. Therefore a performance requirement for the static channel case were agreed in [4]. 

When revising the results after the meeting an error in the simulation environment were found, the threshold was set for a given false alarm rate for a positive ACK, it did not consider the false alarm rate from the NAK. Also NTT DoCoMo agreed they found a similar error. New simulations have been done and it is found that the new results are about 1 dB worse compared with the previous results.

Thereafter the theoretical performance of the AICH performance were calculated and it is found that the new results and the theoretical results agree. Therefore it is proposed that the required performance requirement is loosened accordingly.

Discussion

In Appendix a theoretical evaluation of the error probability, Pe=1-Pd and false alarm rate Pfa=FAR. A correct simulation has also been performed with the simulation assumptions given by

Table C.3: Downlink Physical Channels transmitted during a connection1
Physical Channel
Power
NOTE

P-CPICH
P-CPICH_Ec/Ior          = -10 dB
Use of P-CPICH or S‑CPICH as phase reference is specified for each requirement and is also set by higher layer signalling. 

P-CCPCH 
P-CCPCH_Ec/Ior       = -12 dB


SCH
 SCH_Ec/Ior             = -12 dB
This power shall be divided equally between Primary and Secondary Synchronous channels

PICH
PICH_Ec/Ior             = -15 dB


OCNS
Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
OCNS interference consists of 16 dedicated data channels. The channelization codes, level settings and timing offsets for data channels are chosen  as specified for the 16 DPCH channels of Test Model 1 in TS 25.141 Table 6.2. All dedicated channels user data is uncorrelated to each other and the measurement channel during the BER/BLER measurement period.

Table 1. Simulation assumptions (based on TS 25.101 v3.3.0)

Parameter
Explanation/Assumption

Number of other transmitted AI signatures on AICH
15

AICH Power offset
-20 - -4
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Propagation condition

Static

-1 dB

Ioc=-60 dBm and Ior=-61 dBm, then =-63 dBm.

The false alarm probabilities which have been simulated are FAR=1%, 3% and 10%. For these false alarm probabilities the threshold is equal to 

FAR
thr/2

0.01
1.822

0.03
1.535

0.1
1.163

In Figure 1 the results from the theory, the previous simulations presented in tdoc 010028 with an error and the new corrected simulations are shown. 
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Figure 1 Comparison between the old simulations (with errors), the new simulations and the theoretical results.

Here it is shown that the new simulations and the theoretical performance are almost identical while the former simulations are 0.5 – 1 dB better. Since the performance presented by Nokia and NTT DoCoMo are almost identical with the results presented in tdoc 010028, there must be errors in their simulations as well and probably the same error as in the Ericsson simulations. Therefore it is proposed to loosen the requirements accordingly.

The testcase for AICH is based on FAR=0.01 and an error probability (1-Pd)=0.01. For this case the difference between Ericssons old simulation results, AICH Power Offset = -14.9 dB and the new results, AICH Power Offset = -14.3 dB, there is thus a degradation of 0.6 dB. Since the AICH power offset only can be signalled in 1 dB steps, it is proposed to change the power offset is changed 1 dB from -13 dB to -12 dB.

Proposal

Change the AICH power offset in the requirement to –12 dB.
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Appendix, Theoretical evaluation

In the detector an AICH signal can have three values, -1, 0 and 1, where 1 means an ACK, -1 means a NAK and 0 means that the preamble was not detected. The detection in the test case is done on AWGN channel and thereby the distribution of the received signal is Gaussian. The threshold shall be set so that the false alarm rate is equal to a predefined value and from that setting the detection probability can be calculated. The distributions are drawn i Figure 1 below.
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Figure 1: A drawing showing the distribution of the received signal given a –1, a 0 or a 1 is received.

The power of the received signal is equal to Io but the part of that coming from the same basestation, Ior is orthogonal to the signal and thereby the variance of the signal is equal to Ioc/2. The False Alarm Rate is shown in the figure as the red area and it can be calculated as follows (since it is symmetric) 
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The error probability when AICH=1 is sent, is given by the green area in Figure 1 and is calculated by
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The function erfcn(x) is defined by 
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Given a wanted false alarm rate, the threshold can be calculated. Thereafter the error detection probability can be calculated as 
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