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Introduction

When Tx-diversity is used in the downlink there are signals from two antennas in the basestation that shall be received by the UE. It is essential for the receiver performance that the paths from the two antennas are aligned. The idea with the Tx diversity schemes is that there will be a diversity gain from the two antennas without having to use more despreaders. In the closed loop transmit diversity schemes where the phase and amplitude of the signals from the different antennas are changed so that the received signals add in a coherent way at the receiver.  In the open loop scheme the space time STTD encoding is added to utilise the diversity in a good way. Without any time alignment the feedback does not make sense in the closed loop schemes and the STTD coding is not utilised in the open loop scheme.

The path-searcher uses the P-CPICH (sum from the two antennas) to estimate the path delays. At every detected path the UE assumes it receives signal from both antennas and do a channel estimate on each of the antennas separately. 

In order to have control of the gain from the Tx diversity scheme, requirements on the relative delay between the signals from each antenna must be specified. 

Simulation

 We have performed one simulation on open loop transmit diversity with 4 times oversampling rate.  Here the path searcher is static and it is pointing at one of the paths with relative delay 0. The signal from the other antenna is delayed ¼ chip. The simulation is based on the test case for STTD which is defined in paragraph 8.6.1 in 25.101 (Rel´99). 

The UE does assume that the signal from each of the antennas arrive simultaneously and do channel estimations on each of the paths. In the simulation the pathsearcher is pointing exactly to the path of one of the antennas. The degradation is the absolutely worst case since in reality the despreader will despread a signal that is related to a timing  somewhere between the timing of the two paths.  The results are found in Figure 1.
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Figure 1 Simulation of performance of STTD when the relative delay of the signal from antenna 2 is 0 or ¼ chip  compared to antenna 1.  

In this Figure our simulation result are shown together with the results Nokia presented for Tx diversity specification. [image: image2.jpg]BLER
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Here it is seen that with a delay of ¼ chip the performance is degraded maximum 0.5 dB. With a larger delay the degradation will increase quite fast and at on chip delay the UE will see two paths and despread them independently. Then the result will be similar to the diversity gain of two paths, but in this case both paths are transmitted from the basestation.  

Conclusion

A simplified simulation is performed to give an indication of the performance degradation when the signals from two antannas are not time aligned. When the relative delay is ¼ chip the degradation is up to 0.5 dB. It is proposed to have a minimum requirement on the maximum delay in the Node-B between the antennas equal to ¼ chip. A CR is attached in tdoc R4-020185.
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