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1.
Introduction

This contribution is a text proposal to TR25.863 on conclusions of the UL Tx diversity link simulation results summary on contributions seen in RAN1#59, RAN1#59bis and RAN1#60.
2.
Text Proposal

6.3
Conclusion on Link Evaluation Results


6.3.1
Switched Antenna Transmit Diversity

The simulation results with practically implementable algorithms on switched antenna transmit diversity for balanced and uncorrelated antennae show that in PedA 3 km/h channel, a reduction (gain) up to 1.42 dB in the UE uplink transmit power can be achieved. In VehA 30 km/h channel, UE transmit power more similar to that of the single antenna case can be observed, difference ranging from 0.15 dB loss to 0.2 dB gain. For more stringent BLER targets compared to the reference (1% residual BLER after 4th transmission) worse performance - smaller UE Tx power gains or larger losses - are observed.

In the presence of antenna correlation (balanced antennae), the Tx power gains in PedA 3 km/h channel are somewhat smaller than in case of no antenna correlation. Similarly the loss observed in VehA 30 km/h channel is somewhat reduced.

In the presence of antenna imbalance (uncorrelated antennae), for both studied channels (PedA 3 km/h and VehA 30 km/h), when the secondary antenna has lower gain than the primary (reference) antenna, up to 1.25 dB increase (loss) in UE Tx power is observed. When the secondary antenna has higher gain than the primary (reference) antenna, reductions (gain) up to 2.06 to 3.2 dB in UE Tx powers is seen.

In all simulated cases (PedA 3 km/h and VehA 30 km/h channels for uncorrelated and balanced, uncorrelated and imbalanced, and correlated and balanced antennae), no gains were observed, but typically an increase (loss) up to 0.73 dB is observed for the Node B Rx Ec/No. For more stringent BLER targets compared to the reference (1% residual BLER after 4th transmission) an increased loss in Node B Rx Ec/No is observed.

When the maximum switching frequency is reduced from 100 Hz to 50 or 25 Hz, an overall reduction in the UE Tx power performance is seen – gains decrease or loss increase. Typically, but not consistently a somewhat smaller loss is observed in the Node B Rx Ec/No.
6.3.2
Beamforming Transmit Diversity

The simulation results with practically implementable algorithms on beamforming antenna transmit diversity for balanced and uncorrelated antennae show that in PedA 3 km/h channel, a reduction (gain) in the range of 1.0 to 2.77 dB in the UE uplink transmit power can be achieved. In VehA 30 km/h channel, UE transmit powers range from 1.46 dB loss to 0.54 dB gain relative to the single antenna case.
In the presence of antenna correlation (balanced antennae), the Tx power gains in PedA 3 km/h channel increase slightly and VehA 30 km/h channel shows UE transmit powers ranging from 0.8 dB loss to 2.15 dB gain.
In the presence of antenna imbalance (uncorrelated antennae), when the secondary antenna has lower gain than the primary (reference) antenna, for PedA 3 km/h Tx power performance ranging from 1.26 dB loss to 1.27 dB gain is observed. For VehA 30 km/h all simulated cases indicate loss from 0.83 dB to 2.2 dB. When the secondary antenna has higher gain than the primary (reference) antenna, significant gains up to 4.24 dB are observed for PedA 3 km/h channel. For VehA 30 km/h channel a range from small loss to 2.2 dB gain in UE Tx power is seen.

In all simulated cases (PedA 3 km/h and VehA 30 km/h channels for uncorrelated and balanced, uncorrelated and imbalanced, and correlated and balanced antennae) an increase (loss) typically in the range of 0.1 to 0.5 dB is observed for the Node B Rx Ec/No although in some cases loss up to 2.1 dB and gain up to 0.23 dB is seen.




