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Transmit Diversity scheme for Broadcast channels of the TDD mode (II)

1
Introduction 

STTD was proposed in WG#5,WG#6 and WG#7 as an open loop transmit diversity technique for broadcast channels of the TDD mode [1,2, 3, 4]. These contributions showed that it was possible to decode the BCCH block STTD encoded with a very small complexity increase of the receiver (~3%) and for all kind of receivers (Joint Detector or interference Cancellators). This document shows some additional performance results of block STTD.

2 Block STTD

The block STTD has the following structure [3, 4]:
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Figure 1: Block STTD scheme

However, considering that the length of the blocks Dataii is much longer than the delay spread of the channel, the model can be simplified to the following :
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where Dataii and Recii are represented in Figure 1 and C and D are matrix having representing the symbol spreading and channel propagation [4]. It has to be noted that this simplified system cannot remove the interference between adjacent blocks transmitted by different antennas (i.e. Data11 with Data11* and Data12,-Data12* with Data 11* and Data12,…). However, the degradation introduced by this is very small compared with the complexity reduction achieved (the system has the same size as the single Tx antenna case).

The equations and approximations to reduce the complexity of this scheme are completely described in Annex 2 of [4].

3 Simulation Results

Simulations have been performed under the following conditions

· 4 Data channels + BCCH

· ZF-BLE Joint Detector.

· 1 midamble per user

· 2 midambles used by BCCH when STTD encoding is applied

· Two different kinds of receiver (all defined in [4]): The first one using a first order approximation of the Cholesky decomposition (3% complexity increase) and the second one using the exact Cholesky decomposition but sill discarding the ISI between blocks.

Indoor A channels

Figure 2 shows that STTD brings 4.0 dB compared to the single Tx antenna at Pe=2e-2. Raw BER for DCH transmitted in parallel are the same for all the cases.
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Figure 2: Indoor A channel

Pedestrian B channels

Figure 3 shows that 3% STTD brings 0.6 dB gain for BCCH and 0.5 dB degradation for DCH at Pe=1e-2. The exact cholesky decomposition brings 1.1 dB gain for BCCH and 0.4 dB degradation for DCH. 
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Figure 3: Pedestrian B channel

Vehicular B channels

Figure 4 shows that both receivers have very similar performance at Pe=7e-2: ~0.5 dB gain to BCCH and less than 0.1 dB degradation for DCH.
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Figure 4: Vehicular B channel
4 Implementation and signalling of STTD encoding of the BCCH

Block STTD requires a different midamble to be used in each of the Tx antennas. It is proposed that in slots carrying the PCCPCH the first and second midambles are always assigned to the PCCPCH. 

The first midamble is always assigned to transmission of the PCCPCH from the first antenna. The second midamble is assigned to transmission of the PCCPCH from the diversity antenna when block STTD is employed. Otherwise, the second midamble is not used in that slot. 

During power on and handover between cells the UE will determine the presence of diversity antenna by receiving a L3 message transmitted by the base station on the broadcast channel (BCCH).

5 Conclusion

This contribution has shown that Block STTD brings significant BER performance improvement for common channels keeping UE complexity increases around 3% for all possible receiver implementations (JD or IC) [2, 4]. Moreover, an exact block STTD ZF-BLE can be implemented to retrieve all the gains offered by STTD at the price of 40 – 50% receiver complexity increase.

We propose to adopt STTD as transmit diversity scheme for PCCPCH in the TDD mode. 
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