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Abstract

In the last Adhoc-14 meeting a concern was raised about the pre-cursor detection probability for discontinuous packet data transmission with one frame preamble transmission for the Uplink Shared Channel (USCH) [1].  This contribution documents the simulated performance for the searcher during the preamble phase of the packet data transmission under a variety of conditions.  It is concluded that the preamble can be detected within 8 slots with more than 98% detection probability for all the scenarios simulated at an operating Eb/No = 3dB.

1.0
Introduction

Detection of the precursor for discontinuous packet data transmission is one of the key requirements for proper operation of the USCH.  The key difference between the preamble channel acquisition search and that of a random access channel search is that a priori knowledge of the correct PN phase is available in case of the preamble search.  This can be used to restrict the uncertainty region of the preamble channel acquisition search.  In this contribution, the performance of the searcher during the preamble phase of the transmission using DPCCH is evaluated using simulation experiments.

2.0 Searcher Design

The reverse link traffic channel spreading scheme during discontinuous packet data transmission using preamble is shown in Figure 1.  The corresponding simplified searcher block diagram is shown in Figure 2. Let the number of pilot symbols per slot be denoted by P.  The coherent decision statistic is formed per slot which is given by the following expression for the nth slot
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where, R denotes the despread pilot symbols. It is assumed that the frequency offset and the phase changes due to fading do not significantly affect the performance of the coherent decision statistic Y if it is carried over only 1 slot or 0.625 msec.  The non-coherent decision statistic Z is then formed over multiple slots and is given by
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where M is the number of slots over which the non-coherent integration is carried out.  The output Z of the detector is then compared to a preset threshold to find the detected offset.  The result of the threshold test increments one or more probability accumulators depending on if a signal was actually present and if the correct offset was selected.  The detection probability is computed from the number of local maximas detected at PN offsets lying within half a chip of the true PN offset.  The false alarm probability is computed based on the number of local maximas detected elsewhere.

3.0
Simulation Results

The W-CDMA chip level link simulator was used to evaluate the performance of the searcher for preamble based discontinuous packet data transmission.  The performance of the searcher during the preamble phase was evaluated at vehicle speeds of 3, 30 and 120 kmph under flat fading conditions for different values of M.  It may be noted that the search window size was set to 64 chips (128 PN offsets with 2xoversampling) which amounts to 16 sec.  The parameters used in the simulator are shown in Table 1.

Table 1 Simulation Parameters

Parameter
Value

DPCCH Symbol Rate 
16 kbps

Pilot/TPC/TFI bits per slot 
6/2/2

Coherent Integration Interval
1 slot

Non-Coherent Integration Interval
1, 2, 4, 8, 12, 16 slots

Search Resolution
½ chip (2xoversampling)

Search Window Size
128 PN offsets

Target False Alarm Rate
0.1%

Antenna Receiver Diversity
On

Inner Loop Power Control 
Off

Channel Type
Flat

Chip Rate
4.096 Mcps

Carrier Frequency
2.0 GHz

Figures 3-5, shows the probability of detection and false alarm at 3, 30 and 120 kmph under flat fading conditions for various values of M.  It may be observed from the figure that the detection performance improves as the non-coherent integration interval is increased.  It may be further noted that more than 99% detection probability for a false alarm rate of 0.1% can be achieved for M=8 at an operating  Eb/No of 3dB at high and medium values of vehicle speeds.  For low values of vehicle speeds the detection probability is around 98% for an operating Eb/No of 3dB. 

4.0 Conclusion

It can be concluded from the simulation results that, a near perfect detection of the preamble can be achieved with the non-coherent integration interval set equal to less than 8 slots.  Currently, the performance of preamble based packet data transmission is being evaluated with the searcher and DLL on.
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Figure 1.  Reverse Link Traffic Channel Spreading





Figure 2. Simplified searcher block diagram
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Figure 4. Searcher Performance in Traffic Channel Acquisition
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Figure 5. Searcher Performance in Traffic Channel Acquisition
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