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MORE RESULTS ON TRANSMIT DIVERSITY FOR THE TDD MODE





1	Introduction


Performance of Closed Loop Downlink Transmit Diversity schemes when applied to the TDD mode was presented in [1,2]. Three different schemes were compared: TxAA, STD and PATD. The main difference between these schemes is that TxAA and STD require multiple channel estimations at the UE while PATD requires only one channel estimate.





In last meeting new simulation results for the case of 8 users in a slot and for the case of different user velocities were required to fairly compare all the schemes. All of these results are provided in the present document for Indoor and Vehicular environments. 





Performance Simulation Results


Simulations have been performed under the following conditions:





MMSE Joint Detector.


Uplink and downlink channel reciprocity is assumed.


8 Users.


raw BER.


User speed very slow.


Midamble channel estimation in the downink selecting the 4 strongest paths to perform Joint Detection.


For TxAA, STD and PATD three different results are presented:





a)When a perfect knowledge of the channel is used to derive the weights to be applied.


b)The Uplink channel is estimated with the multiple channel estimation algorithm to derive the weights supposing an Uplink Eb/No=3dB.


c)The same as b but supposing an Uplink Eb/No=6dB.





Region of interest is Pe=10e-2 in indoor A channels and Pe=4*10e-2 in vehicular channels:





Indoor A channels


�


Figure � SEQ Figure \* ARABIC �1�: ETRIA midamble channel estimation





Vehicular A channels


�


Figure � SEQ Figure \* ARABIC �2�: ETRVA midamble channel estimation





The results can be summarised as follows:





The Uplink channel estimation used to derive the weights for TxAA, STD and PATD introduces very small performance degradation ~0.3dB. PATD is the closed loop technique which is less sensitive to the uplink channel estimation. 


Indoor A channels. The different techniques have the following gains when compared to the single Tx Antenna:





STTD�
2.5 dB�
�
PATD�
2.5 dB�
�
STD�
3.5 dB�
�
TxAA�
5.0 dB�
�



Vehicular A channels. The different techniques have the following gains when compared to the single Tx Antenna:





STTD�
0.3 dB�
�
PATD�
0.6 dB�
�
STD�
0.6 dB�
�
TxAA�
2.0 dB�
�



Simulation results for different User Speeds


Simulations have been performed under the following conditions:





MMSE Joint Detector.


Uplink and downlink channel reciprocity is assumed.


8 Users.


raw BER


User speed from 0 Km/h to 40 Km/h.


For indoor A simulations it has been supposed an Eb/No=8dB at the UE.


For vehicular A simulations it has been supposed an Eb/No=4dB at the UE.


Midamble channel estimation in the downink selecting the 4 strongest paths to perform Joint Detection.


For TxAA, STD and PATD the Uplink channel is estimated with the multiple channel estimation algorithm to derive the weights to be applied. The supposed Uplink Eb/No is 6dB.





Indoor A channels


�


Figure � SEQ Figure \* ARABIC �3�: ETRIA midamble channel estimation





Vehicular A channels


�


Figure � SEQ Figure \* ARABIC �4�: ETRVA midamble channel estimation


The results can be summarised as follows:


STTD and Single Tx antenna performance do not depend on user speed.


Indoor A channels:





PATD�
outperforms STTD for speeds up to 3 Km/h�
�
STD�
outperforms STTD for speeds up to 6 Km/h and the single Tx antenna for speeds up to 20 Km/h�
�
TxAA�
outperforms STTD for speeds up to 12 Km/h and the single Tx antenna for speeds up to 25 Km/h�
�



�



Vehicular A channels:





PATD�
outperforms STTD and single Tx antenna for user speeds up to 20 Km/h�
�
STD�
outperforms STTD and single Tx antenna for user speeds up to 12 Km/h�
�
TxAA�
outperforms STTD and single Tx antenna for user speeds up to 20 Km/h�
�



Conclusion


This contribution has compared performance of the different transmit diversity techniques. The following table summarises the presented results:





�
Multiple Channel estimations at UE�
Closed Loop�
Performance in Indoor environments�
Performance in Vehicular environments�
�
STTD�
Yes�
Non�
***�
*�
�
PATD�
No�
Yes�
***�
**�
�
STD�
Yes�
Yes�
****�
**�
�
TxAA�
Yes�
Yes�
*****�
***�
�



This contribution proposes the following:


To adopt TxAA as closed loop transmit diversity technique if UEs can perform multiple channel estimations.


To adopt PATD as closed loop transmit diversity technique if UEs cannot perform multiple channel estimations.
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