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1 Introduction
We reported the system simulation results for practical beam-forming UL Tx Div on HSUPA in San Francisco meeting (RAN1 #60) [1].  Although the average cell throughput of the simulation can reach 1.3 Mb/s for the practical beam-forming algorithm at the scenario of 1 user per cell, it was still commented being relatively low in the 2 or 4 users per cell cases. We were then requested to provide the additional results with the improvement on the cell throughput [2]. From the previous simulation results, we found that the typical UE TX powers are relatively high and ROT saturates to the limit very quickly especially for the cases of higher number of users per cell. We then adjusted the outer loop power control to bring down the average UE TX powers for the simulation result reported herein this contribution.

In this contribution, we report the system simulation results on the practical beam-forming Algorithm (BF 2) for the scenarios of PA3 and VA30 with the inter site distance of 1000m. The same assumptions as in previous system simulation [1, 3] were used except that the correlation factor of 0.3 for the transmit antennas as well as the receive antennas were included in the new simulations. Comparing to the previous system simulation on PA3, this simulation improves the gains of average cell throughput as well as the average UE data rate. At the same time, the simulation results show that the cell throughputs have been pulled up around 2 Mb/s for the higher number of users per cell (2 or 4 users per cell).

2 System simulation results 
Table 1 summarizes the simulation results for the PA3 case. The data rate raw data for each scenario is also included.  The average cell throughput gains from the practical BF algorithm are on the range of 9.6% to 34.3% and 25% on average for the PA3 case. This result is better than the 20% average gain obtained from the previous simulation which was reported in [1]. The gains of the average UE data rate are essentially the same as that of the average cell throughput for the range and averaged value. Looking into the 10 percentile of the UE data rate for the UE performance at the cell edge, we found that the UE data rate at the cell edge improve by 191% on average.
Table 1  The system simulation data for PA3 with antenna correlation of 0.3 for both Tx and Rx (1000m ISD)

	
	Averaged cell throughput
	Averaged UE data rate
	10 percentile UE data rate

	# of User per cell
	Practical BF
	Ref.
	Gain
	Practical BF
	Ref.
	Gain
	Practical BF
	Ref.
	Gain

	
	(Mb/s)
	(Mb/s)
	
	(Mb/s)
	(Mb/s)
	
	(Mb/s)
	(Mb/s)
	

	0.25
	0.66
	0.49
	34.3%
	2.50
	1.86
	34.4%
	2.02
	0.37
	450%

	0.5
	1.20
	0.94
	27.4%
	2.35
	1.84
	27.4%
	1.65
	0.37
	350%

	1
	2.08
	1.60
	30.0%
	2.08
	1.60
	30.0%
	0.94
	0.37
	157%

	2
	1.93
	1.56
	24.0%
	0.97
	0.78
	24.0%
	0.37
	0.37
	0%

	4
	1.89
	1.73
	9.6%
	0.47
	0.43
	9.5%
	0.18
	0.18
	0%

	Average
	
	
	25.0%
	
	
	25.1%
	
	
	191%


Table 2 reports the system simulation results for VA30 case. For VA30, the average cell throughput gains from the practical BF algorithm are on the range of 4.6% to 13.1% and 9.9% on average. The UE data rate improves on the range of 5.3% to 13.0 % and 10.0% on average. The UE data rate at the cell edge improves 14.8% on average.

Table 2  The system simulation data for VA30 with antenna correlation of 0.3 for both Tx and Rx (1000m ISD).
	
	Averaged cell throughput
	Averaged UE data rate
	10 percentile UE data rate

	# of User per cell
	Practical BF
	Ref.
	Gain
	Practical BF
	Ref.
	Gain
	Practical BF
	Ref.
	Gain

	
	(Mb/s)
	(Mb/s)
	
	(Mb/s)
	(Mb/s)
	
	(Mb/s)
	(Mb/s)
	

	0.25
	0.39
	0.37
	4.6%
	1.49
	1.41
	5.3%
	1.38
	1.19
	15.3%

	0.5
	0.79
	0.70
	13.1%
	1.55
	1.37
	13.0%
	1.28
	1.10
	16.6%

	1
	1.41
	1.28
	10.3%
	1.41
	1.28
	10.3%
	1.01
	0.83
	22.2%

	2
	2.05
	1.84
	11.5%
	1.03
	0.92
	11.5%
	0.55
	0.46
	19.8%

	4
	2.46
	2.24
	10.0%
	0.62
	0.56
	10.0%
	0.28
	0.28
	0%

	Average
	
	
	9.9%
	
	
	10.0%
	
	
	14.8%


3 Conclusions
This contribution presents the system simulation results on the performance of uplink beam forming algorithms (BF2) for PA3 and VA30 fading channels. 
· The proposed practical beam forming algorithm can increase the average UE data rates with 9.5 – 34.4 percent for the PA3 with 0.3 TX and RX antenna correlations. The cell throughput improvements are essentially in the same range.
· For VA3, the proposed practical beam forming algorithm can increase the average UE data rates with 5.3 – 13.0 percent (4.6 – 13.1 percent gain for the average cell throughput). 
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