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1. Introduction

In the study item on small data transmission enhancements for UMTS, it is agreed that PRACH preamble, PRACH message, EUL, PCH on S-CCPCH should be studied for coverage enhancement with high priority [1]. The solution of repetition on PRACH message was captured in [2]. This contribution provides the evaluation results of repetitions for PRACH message.
2. Simulation results
The evaluation is based on the simulation methodology and assumptions in Section 6.1.1 of TR 25.705 [2]. Solution (a) in Section 6.1.3.6 of TR 25.705 is evaluated. The simulations are performed for PA channel with 1Hz Doppler spreading. The data rate of 12.2kbps and 20ms TTI are assumed. Typical setting for the gain factor is used: 
[image: image1.wmf]/

cd

bb

 equals 11/15. Figure 1 shows the performance for PRACH message using repetitions.
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Figure 1: Performance of repetition for PRACH message
From the simulation results, we observe that the solution of repetition is beneficial to improve the coverage for PRACH message. Assuming the BLER target is 1% and the power ratio of DPCCH/DPDCH is fixed to 0.733, the Eb/N0 can be improved by about 2dB when the number of repetition (including the first repetition) is 2 and it can reach about 10dB when the number of repetition number is 32. Performance can be further improved by optimizing the gain factors, which would provide 10dB improvement with fewer repetitions.
Observation: The coverage for PRACH message can be improved by about 10dB with 32 repetitions for PA 1Hz Channel.
3. Conclusion
In this contribution, we provide the evaluation for the solution of repetitions on PRACH message. It is observed that the coverage for PRACH message can be improved by about 10dB with 32 repetitions for PA 1Hz Channel. Higher gains are expected by optimizing the gain factors. It is proposed to capture the evaluations in the paper into the TR25.705 [2].
Observation: The coverage for PRACH message can be improved by about 10dB with 32 repetitions for PA 1Hz Channel.
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