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In this contribution, pilot operation method for phased combining eigenbeamformer (PCEBF), which is using the feedback scheme of Rel99 mode1, is proposed and describes the following items.

First, PCEBF is briefly described and the performance of it in macro cell and micro cell is reviewed.

Second, pilot operation method for PCEBF w/ R99 feedback is explained in point of Node B and UE, respectively.

Last, the performances of PCEBF and PCEBF w/ R99 feedback are compared to each other through simulation based on Rel99 mode1.
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1 The performance of PCEBF
1.1 PCEBF (R1-01-0639)

In 20th TSG-RAN AH26: Tx diversity Busan meeting, the phased combining method was proposed for enhancing the performance of eigenbeamformer as replacement of the beamswitching method and was included in TR v1.0.0 Tx diversity solutions for multiple antennas[1].

The phase combining method uses the longterm eigenvalue and the shortterm phase instead of the shortterm beamswitching, which enables the phase combining method of Rel99 mode1 to be applicable to macro and micro cells in processing of eigenbeamforming. In fact, in case of macro cell, if the phased combining method is used without longterm eigenvalue utilization, the performance is degraded considerably[2].

1.2 Macro and micro cell scenario (R1-01-0519)

In Tdoc R1-01-0519, the performance of TxAA w/o feedback in macro cell is shown to be worse than that of EBF by about 2dB. The main reason seems that TxAA w/o feedback uses [1 4 4 1] WMSA dedicated pilot CPICH for channel estimation instead of CPICH. In the same Tdoc, it is shown that if the feedback is not used in micro cell, the performance difference is much larger and it would be even worse than that of Rel99 mode1, which only uses 2 antennas.

On the other hand, if PCEBF is used with Rel99 mode1 feedback, it is possible to enhance the performance of 4ant TxAA. Let it be defined as PCEBF w/ R99 feedback.
2 Pilot operation solution for PCEBF w/ R99 FB

2.1 Node B transmission

The pilot transmission method is shown for the proper operation of the PCEBF w/ R99 feedback in Figure 1.

In the figure, e1 and e2 are dominant eigenvectors which are estimated by longterm spatial channel estimation, (=((2/(1)1/2, where (1((2, and (1 and (2 are the corresponding eigenvalues of e1 and e2, respectively.
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Figure 1: Downlink transmitter at the Node B for PCEBF w/ R99 feedback
2.2 UE Receiving
When the pilot transmission method for PCEBF w/ R99 feedback is used in Node B, the same operation of R99 mode1 could be applied except some signaling messages. 

3 Simulation results

Comparing methods are PCEBF and PCEBF w/ R99 feedback and would be compared to each other based on Rel99 mode1. Where the same conditions that are used in longterm channel estimation for TxAA w/o feedback is assumed for PCEBF w/99 feedback[2]. For Sub array (2x2) method, the structure of 2 sub-array and 2-dimentional beamforming is used and the correlation between sub-array is assumed as 0 and the distance between beamforming antenna is assumed as d=(c/2, where (c is wavelength of transmit carrier[3]. 

3.1 Simulation parameters

Table 1 and Table 2 are the basic parameters and the special parameters for this simulation, respectively.

Table 1: Basic simulation parameters
	Bit Rate
	12.2 kbps

	Chip Rate
	3.84 Mcps

	Convolutional code rate
	1/3

	Carrier frequency
	2 GHz

	Power control rate
	1500 Hz

	PC error rate
	4 %

	PC Step Size
	1 dB total

	Channel model(s) and UE velocities
	Modified ITU Ped. A: 3, 10, 40, 120 km/h

	CL feedback bit error rate
	Diversity weight: 4 %
Beamforming weight: 4% (static)

Longterm: 0% (no quantization error, static)

	CL feedback delay
	1 slot

	TTI
	20 ms

	Target FER/BlkER
	1 %

	Geometry (G)
	0 dB

	Common Pilot
	-10 dB total

	Correlation between antennas
	Micro (( = 70%)

	CL feedback rate
	1500 bps


Table 2: Special simulation parameters
	Comparing output
	Required Ec/Ior

	Modulation
	QPSK

	Physical channel rate
	30ksps

	Number of antennas
	Rel99 mode1: 2 EA
Sub array: 2x2 EA 

PCEBF: 4 EA

	Slot format
	#10 (6,2,0,24,8)

	Channel estimation
	Ideal verification

	MPI modeling
	All noncoherent


3.2 Simulation results

In  Figure 2, the performances of PCEBF and PCEBF w/ R99 feedback are the same, but the longterm channel feedback is necessary for PCEBF and the usage of SCPICH is necessary. In the future contribution, the longterm feedback error, quantization effect, delay problem and the error of channel calibration should be considered for much proper comparison.
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Figure 2: Simulation result for micro cell scenario
4 Summary

The pilot operation method for PCEBF w/ R99 feedback was proposed. PCEBF w/ R99 feedback that is using the proposed pilot operation requires SCPICH but no need to feedback longterm channel property. On the conditions described above, the performances of two systems are the same in the micro cell scenario.

In the conclusion, we propose to use this pilot transmission method for PCEBF w/ R99 feedback as one of alternative pilot transmission method.
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