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1. Introduction
In the RAN1 #46bis meeting in Seoul, it was agreed that the transmit diversity scheme should be selected between non-SFBC and SFBC. In addition, the pilot structure for 2Tx and 4Tx in figure 1 is also agreed as a working assumption. Therefore, in this document, we focus on the impact of the real channel estimation for CDD and SFBC as a transmit diversity scheme for common control channel other than SCH.
2. Channel Estimation

2.1. Pilot Structure

Basic reference signal structure in the SISO-mode is described in RAN1 TR 25.814[1] for the E-UTRA downlink. The downlink sub-frame contains two reference signals. In every sub-frame, the reference signals are located in the first and third last OFDM symbol. The spacing (in the frequency domain) between the reference symbols is set to be M = 6 sub-carriers in the SISO-mode. And we discussed the several reference symbol structures for Node-B (2 or 4 antennas) based on the MIMO-mode. Regarding the reference signal structure for 4-Tx antenna MIMO in downlink, it is agreed as a working assumption.
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Figure 1. Downlink reference signal structure for 4-Tx [Working assumption]
2.2. Channel Estimation Method

In the performance evaluations, we use 2-D adaptive channel interpolation [2] with using previous and current TTIs. At the speed of 3km/h, we use 3rd order Lagrange interpolation in frequency direction to gather some of RS OFDM symbols as shown in Figure 2. At high speed of 350km/h, using linear interpolation in frequency direction is first to obtain the channel information at center of adjacent pilot symbol. And we use 3rd order Lagrange interpolation along frequency direction and 2nd order Lagrange interpolation along time direction.
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Figure 2. Channel estimation method at 3km/h

3. Simulation Result
In this section, we evaluate the block error rate (BLER) performance of SFBC and CDD for both 2Tx and 4Tx antennas as a transmit diversity scheme for common control channel. For the link level simulation, we employ convolutional code as a channel coding for control channel and RB-level distributed resource allocation. Detailed simulation assumptions are listed in table 1. 
Table 1. Simulation assumption
	Parameter
	Assumption

	OFDM parameters
	5 MHz (300+1 subcarriers)

	TTI length
	1.0 ms (2 sub-frames)

	Resource block size
	72 subcarriers

	Information length
	40bits

	Channel Models
	Typical Urban (6-ray)

	Mobile Speed
	3 km/h, 350 km/h

	Modulation schemes and 
channel coding rates
	QPSK (R=1/3)

	Channel Code
	3GPP Convolutional code

	MIMO mode
	2Tx: CDD, SFBC

4Tx: CDD, SFBC+FSTD

	Resource allocation 
	RB-level distributed mode

	Antenna configuration
	2x2, 4x2

	Spatial correlation (Tx, Rx)
	(0%, 0%)

	MIMO receiver
	MMSE receiver

	Channel Estimation
	Adaptive 2-D interpolation for channel estimation with inter sub-frame

	Channel Models
	Typical Urban (6-ray)

	Mobile Speed
	3 km/h and 350 km/h


     Following figure 3 shows the BLER performance of both transmit diversity scheme with real channel estimation according to the mobile speed. As shown in the figure 3, the performance difference between CDD and SFBC is within 0.3dB under TU 3km/h channel environment. In addition, 4Tx transmit diversity scheme slightly outperform 2Tx transmit diversity scheme since the channel estimation loss is marginal for 4Tx system in low mobility even using low pilot overhead for third and fourth transmit antenna. However, in a high mobility channel, the performance of 4Tx transmit diversity scheme is severely degraded due to lower density pilot. Therefore, 2Tx system is more beneficial to the control channel to transmit control signal more reliably. From the figure 3, it is shown that performance difference between CDD and SFBC is quit marginal under 2Tx scenario.
     [3km/h case, 1st OFDM symbol]
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[350km/h case, 1st OFDM symbol]

[350km/h case, 3rd OFDM symbol]
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Figure 4. BLER of CDD and SFBC for 2Tx and 4Tx with real channel estimation

4. Conclusions
From the simulation results, we can conclude as follows:

· For 4Tx system

· If control signal is transmitted using first OFDM symbol, 4Tx transmit diversity scheme slightly outperform 2Tx transmit diversity scheme.
· If control signal is transmitted using another OFDM symbol, we recommend using only first and second transmit antennas for diversity on control channel due to the lower pilot density for third and fourth transmit antenna.

· CDD versus SFBC

· 2Tx CDD shows reasonable performance difference within 0.2~0.5dB compared with 2Tx SFBC, while having several benefits such as flexibility and low complexity.

Therefore, we proposed to employ 2Tx CDD scheme as a transmit diversity scheme for common control channel other than SCH.
References
[1] 
TR 25.814 v7.0.0 “Physical Layer Aspects for Evolved UTRA”
[2]
3GPP R1-061850, Nortel, “MIMO reference symbol for E-UTRA DL”
























































































































1.0 ms





Frequency domain








PAGE  
1

[image: image1][image: image6.wmf]D

T

1

T

3

T

4

T

2

D

D

T

1

T

3

T

4

T

2

D

D

T

1

T

3

T

4

T

2

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

T

2

D

D

T

1

D

D

T

2

D

D

T

1

D

D

T

2

D

D

T

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

T

4

T

1

D

D

T

2

T

3

T

4

T

1

D

D

T

2

T

3

T

4

T

1

D

D

T

2

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

T

2

D

D

T

1

D

D

T

2

D

D

T

1

D

D

T

2

D

D

T

1

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

D

_1230526587.bin

_1230527648.bin

_1230526468.bin

