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4. Introduction

5. In [1], new sequences for 1.28 Mcps TDD NodeB Synchronisation are proposed. The contribution also analyses the benefits of the new sequences in terms of their auto-correlation properties. However, an essential aspect for NodeB Synchronisation is not considered, namely the cross-correlation properties of the new codes. In [2] it is claimed that only a few of the neighboring cells need to be blanked, hence, any of the transmitting cells still contributes to the SINR at the receiving NodeB. Therefore, higher cross-correlations will reduce the detection performance for the NodeB Sync sequence that is to be detected.

6. Analysis of cross-correlation properties

This brief document compares the cross correlation properties of the new codes proposed in [1] against the original (unaugmented) DwPCH codes. For each code pair the worst case aperiodic (over a window of ±31 shifts) cross correlation power relative to the auto-correlation peak power is plotted in decibels. For clarity the auto-correlation response is suppressed. First the results for the existing DwPCH codes are plotted in Figure 1.
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Figure 1
DwPCH SYNC_DL Codes Worst Case Cross Correlation

It can be seen that there is very little fluctuation in the cross correlation peak. The worst case over all code pairs is 10.1dB down.

Next we look at the cross correlation properties of the new codes proposed by Samsung, as shown in Figure 2.
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Figure 2
New Samsung Proposed Codes Worst Case Cross Correlation

Here we see that the fluctuation in cross correlation levels is much larger. The worst case cross correlation peak across any code pair is only 9.3 dB below the auto-correlation peak, some 0.8 dB worse than for the DwPCH codes in spite of the fact the new code is twice as long. In fact the new code proposed by Samsung is actually worse than the one proposed previously which has a peak relative cross correlation level which was 9.9 dB down.

7. Conclusion

The cross-correlation properties of the new sequences for 1.28 Mcps TDD NodeB Synchronisation have been examined. It was shown that the properties are worse compared to the existing Sync_DL sequences, although on average, one would expect the cross correlation properties of the new code to be 3 dB better than the existing codes. The cross correlation performance is crucial for determining the blanking requirements. It is therefore suggested that attention should be paid to the cross correlation properties as well as the auto correlation properties of any new proposal for NodeB synchronisation codes. 
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