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1. Introduction

In Tdoc 0559 simulation results for RACH preamble detection and message reception were presented. This document presents simulation results in fading propagation condition case 3. Also results for TTI=20 are presented in static propagation condition and case 3 fading.

Simulation of probability of detection is shown in chapter 2.1 and RACH message reception for TTI=20 ms in chapter 2.2. Perfect delay and channel estimation is used. The purpose of these simulations is to be a starting point when implementation margins for RACH are determined.

2. Simulation results

2.1 Preamble Detection

Figure 1 shows a simulation of probability of detection (Pd) as a function of SNR per chip. Probability of false alarm (Pfa) is fixed at 10-3, number of signatures is 1, number of diversity antennas 2. For clarity, 1-Pd is plotted instead of Pd. Propagation conditions are static and case 3 fading. (TS 25.104 v3.2.0 Annex B.1 and B.2)
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Figure 1. Probability of detection as a function of SNR per chip. 2 diversity antennas is used. 1 signature and probability of false alarm set to 10-3. Note that 1-Pd  is plotted instead of Pd  for clarity.

2.2  RACH message reception

Figure 2 shows BLER as a function of SNR per user bit for transport block size of 168 and TTI=20 ms. Delay and channel estimates are perfect. More detailed parameters are given in table 1 below. 

Table 1. Simulation parameters for simulation of RACH message reception.

Number of diversity antennas
2

Samples per chip
1

Pulse shaping filter
Not used

CRC
16 bits

Channel coding
Rate ½ convolutional encoding

Power ratio of preamble and message
0 dB

Transport block size
168

Power ratio of control and data channel
-2.69 dB 

Spreading factor
128

Message length
20 ms

Propagation condition
Static, case 3 fading
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Figure 2. BLER as a function of SNR per user bit in static & case 3 fading propagation. Transport block size 168 bits (SF=128). Ideal receiver.

In figure 2 Eb refers to total transmitted power per user bit and N0 is noise variance.

3. Conclusion

This document presented simulation results of probability of detection in case 3 fading and RACH message receiver performance in static propagation and case 3 fading for TTI=20 ms. These results are summarised in tables 2 and 3.

Table 2. Preamble detection in case 3 fading propagation condition. Required Ec /N0 [dB] for Pd  = 0.99 and 0.999.


Pd = 0.99
Pd = 0.999

Pfa = 10-3; Nsig = 1
-21.6 dB
-19.5 dB

Table 3. Message reception in static and case 3 fading propagation conditions. Required Eb /N0 [dB] for BLER = 10-1 and 10-2 for TTI=20 ms.

Blk. size = 168 (SF=128)
BLER = 10-1
BLER = 10-2

Static 
1.12 dB
2.05 dB

Case 3 fading
1.20 dB
2.31 dB

4  Open items

· Implementation margins

· Performance with

· More than 1 signature

