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1 Introduction
At RAN1#59bis, the UL beamforming Tx diversity scheme and simulation assumptions have been clarified and updated. This paper presents updated simulation results for the beamforming algorithm described in [4]. The simulation assumptions are based on [3] and listed in Annex.
2 Reference transmitters 
Beamforming algorithm description:

1. Genie algorithm: See [3];

Transmit weight quantity is up to 30. Power is equally divided to two antennas.
2. Practical algorithm  [4]:
Let the TPC command DOWN be represented by -1 and the TPC command UP by +1.
The parameters are 
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1. Initial relative phase between two transmitters 
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for the first slot. 

[image: image3.wmf]e

 is kept zero until two TPC commands become available to the UE.

2. Apply the relative phase for the next slot 
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3. Apply the relative phase for the next slot  
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4. Determine new relative phase:

a. if TPC1>TPC2, 
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b.  if TPC2>TPC1, 
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c.  otherwise, no change

Go to step 2
3 Simulation results and Analysis
The following figures show PA3 and VA30 performance. On VA30 channel, the practical algorithm has a visible worse performance.
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Figure 1 PA3 Channel, Average User Throughput over Cell Throughput
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Figure 2 VA30 Channel, Average User Throughput over Cell Throughput
The following tables show the cell edge user throughput. Comparing to baseline, the practical algorithm shows some enhancement. 
Table 1 PA3 Channel, 10% User Throughput(Mbps)

	Users
	0.25
	0.5
	1
	2
	4

	Practical
	1.428 
	0.637 
	0.950 
	0.501 
	0.286 

	Base
	1.353 
	0.630 
	0.808 
	0.413 
	0.265 


Table 2 VA30 Channel, 10% User Throughput(Mbps)

	Users
	0.25
	0.5
	1
	2
	4

	Practical
	0.746 
	0.385 
	0.553 
	0.368 
	0.220 

	Base
	0.739 
	0.386 
	0.544 
	0.369 
	0.228 


Table 3 shows the average Tx power gain for different channels.

Table 3 Practical algorithm average Tx power gain over baseline

	Users
	0.25
	0.5
	1
	2
	4

	PA3
	1.23 
	1.17 
	0.88 
	0.84 
	0.96 

	VA30
	0.26 
	0.26 
	0.19 
	0.23 
	0.25 


4 Conclusions

In this contribution, system level simulation results for the beamforming scheme with PA3 and VA30 channels were provided.
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6 Appendix A: Additional Results
Table 4 PA3 Channel, Average User RoT

	Users
	0.25
	0.5
	1
	2
	4

	Practical
	1.979 
	3.129 
	5.012 
	5.523 
	5.528 

	Base
	2.132 
	3.313 
	5.106 
	5.607 
	5.639 


Table 5 VA30 Channel, Average User RoT
	Users
	0.25
	0.5
	1
	2
	4

	Practical
	2.047 
	3.216 
	5.358 
	5.580 
	5.577 

	Base
	2.068 
	3.239 
	5.365 
	5.596 
	5.596 


Table 6 PA3 Channel, 90% User RoT
	Users
	0.25
	0.5
	1
	2
	4

	Practical
	5.071 
	5.873 
	6.623 
	6.945 
	6.712 

	Base
	5.175 
	6.021 
	6.832 
	7.146 
	6.958 


Table 7 VA30 Channel, 90% User RoT

	Users
	0.25
	0.5
	1
	2
	4

	Practical
	5.283 
	6.242 
	7.084 
	6.926 
	6.648 

	Base
	5.300 
	6.269 
	7.106 
	6.969 
	6.687 


7 Appendix B: Antenna correlation, imbalance model 
1. Transmit antenna correlation is represented in the channel by the basic Kronecker model of the channel
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where 
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are the transmit and receive correlation matrices where
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is the transmit antenna correlation.
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2. Imbalance Model
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 is the antenna imbalance matrix where
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is the antenna imbalance.

Note that antenna imbalance is the relative power of the secondary antenna with respect to the first antenna
8 Appendix B: System-level simulation parameters and metrics
	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B with wrap-around

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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                                                                              = 70 degrees,   Am = 20 dB

Case 2 (3D ant): Custom antenna with 8 degrees down tilt 
                                                              

	Channel Model
	PA3, VA30

	Penetration loss [dB]
	10

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0.5/0.5

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full buffer

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	0.25, 0.5, 1, 2, 4(Best effort data)

	NodeB Receiver
	Rake (2 antennas per cell)

	Channel Estimation
	Realistic

	Uplink HARQ
	2ms TTI, Max # of transmission =4, Target Residual BLER = 1%

	Closed Loop Power Control Delay
	2 slots

	UL TPC Error Rate [%] 
	4

	Long term antenna imbalance [dB]
	0

	Short-term antenna imbalance [dB]
	Gaussian distribution with 
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	UE Tx Antenna Correlation
	0

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair































































































































































































































































































� EMBED Equation.3  ���





� EMBED Equation.3  ���








_1327413399.unknown

_1327413415.unknown

_1327413595.unknown

_1327413404.unknown

_1327413410.unknown

_1327413402.unknown

_1317187057.unknown

_1324742059.unknown

_1326630422.unknown

_1327413394.unknown

_1324742060.unknown

_1324742058.unknown

_1317113654.unknown

_1317114366.unknown

_1317114397.unknown

_1317113859.unknown

_1269167373.unknown

_1317113627.unknown

_1263286178.unknown

