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1. Introduction

Multi-antenna transmission has been included in the RAN1 TR [1]. In this contribution, we introduce subgroup in MIMO channel for localized mode. We compare the performance of transmit antenna selection scheme as a simple MIMO technique in localized mode and make a suggestion for the method in EUTRA OFDMA based downlink.

2. Controlling scheme using subgroup for MIMO channel in localized mode
2.1. Introduction of subgroup in localized mode
Considering operation for localized channel, we can utilize feedback information from each user. Therefore it is promising method in localized mode that closed loop control technique for MIMO with small feedback amount. On the other hand open loop diversity technique may cause performance degradation with scheduled scenario [2].
Regarding close loop MIMO, we can obtain best performance with channel state information (CSI) per sub-carrier, however it needs large feedback amount. On the other hand CSI per Resource block (RB) can't bring good performance under severe frequency selective condition. One candidate for above issue is making subgroups (SG) with high correlated subcarrier and utilizing CSI per subgroups.
2.2. Required feedback amount for transmit antenna selection case
As stated in [3][4][5], diversity or beamforming techniques is efficient way for maintaining fair channel capacity mainly in the low SNR region because it can increase the SNR on the steep capacity curve. Following example is introduction of SG for transmit antenna selection as closed loop control technique for MIMO (Figure 1).
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Figure 1 transmit antenna selection
For example, required feedback amount is estimated as follows assuming Nt transmit antennas and Nsg SG per RB; 
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3. Numerical analysis
3.1. Simulation assumptions
The simulation assumptions are as shown in Table 1.

Table 1. Simulation assumptions

	Transmission BW
	10MHz

	Sub-frame duration 
	0.5 ms

	Sub-carrier spacing
	15kHz

	Sampling frequency 
	15.36 MHz

	FFT size
	1024

	Number of occupied sub-carriers
	601 (DC sub-carrier is null)

	Number of OFDM symbols per sub frame
	7

	Bandwidth of RB
	300, 600, 900 kHz

	Number of SGs
	2, 8, 15(20), 30(40), 60

	Power ratio of pilot to data
	0 dB

	Channel coding
	Turbo code

	Modulation
	QPSK (R=1/3)

	Channel environments
	Typical Urban (3km/h)

	Antenna configuration
	Transmit antenna: 2

receive antenna: 2

	Antenna correlation
	Transmit antenna: 0

Receive antenna: 0

	Feedback delay
	4 subframes

	Feedback error
	4 %

	Channel estimation / measurement for antenna selection
	With pilot

	Decoder algorithm
	Max-Log-MAP with 8 iterations

	Scheduler
	Not applied (plot with averaged SNR)


3.2. Simulation results
Figure 2 (a)-(c) show comparison of the BLER performances of the different number of SGs and without antenna selection for 3 cases of RB bandwidth. 
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Figure 2 (a) BLER performance for RB = 300 kHz
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Figure 2 (b) BLER performance for RB = 600 kHz

[image: image5.emf]TU3, Rx-div, RB=900kHz

1.00E-03

1.00E-02

1.00E-01

1.00E+00

0 5 10

Average transmitted SNR [dB]

BLER

30 SGs

8 SGs

4 SGs

2 SGs

1 SG (selection per RB)

w/o selection


Figure 2 (c) BLER performance for RB = 900 kHz

4. Consideration

Figure 2(a)-(c) shows antenna selection per SG achieves better performance than selection per RB by 0.3-0.5 dB at BLER = 10%, 0.6-0.9 dB at BLER = 1%. That is almost achieved by making 3 or 4 SGs for up to 900 kHz bandwidth per RB which keeps frequency correlation within a subgroup more than 67%. Then the performance of antenna selection can be improved using SG divide with at most 4 additional bits for feedback assuming 2 transmit antenna.
5. Conclusion
We introduced subgroup in MIMO channel for localized mode. Simple MIMO techniques (transmit antenna selection) per subgroup can improve BLER performance for localized channel, because it keeps frequency correlation more than 67% within subgroups. Moreover the effect could be increased for other MIMO techniques e.g. spatial multiplexing case, because frequency selectivity cause more performance degradation at higher SNR region. We can introduce the controling scheme using subgroup for MIMO channel with additional feedback, however its impact for system should be considered.
6. Text Proposal (Section 7.1.1.4 MIMO in TR25.814)

-------------------------------------- Start of Text Proposal ----------------------------------------------

7.1.1.4
MIMO
7.1.1.4.1 Controling scheme using subgroup for MIMO channel in localized mode
Controling scheme using subgroup should be included especially for localized channel e.g. transmit antenna selection per subgroup in order to increase the SNR on the steep capacity curve of MIMO channel. Required feedback information amount should be also evaluated for the technique.
-------------------------------------- End of Text Proposal ------------------------------------------------
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Annex
Additional simulation results were shown here for 1 receiver antenna cases.
Figure A1 (a)-(c) show comparison of the BLER performances with ideal feedback (no delay, no error).

Figure A2 (a)-(c) show comparison of the BLER performances with feedback error of 4% without delay.

Figure A3 (a)-(c) show comparison of the BLER performances with feedback delay without error. 
Figure A2(a)-(c) shows more improvement than ideal feedback case, this is mainly because occurrence of error for selection per RB is critical while that for selection per SG can be avoided for other SG. Additionally, according to Figure A3(a)-(c) the performance with feedback delay or rx-diversity show similar tendency to that of Figure A1 (a)-(c).
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Figure A1 (a) BLER performance for RB = 300 kHz
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Figure A1 (b) BLER performance for RB = 600 kHz
[image: image8.emf]TU3, RB=900kHz

1.00E-03

1.00E-02

1.00E-01

1.00E+00

5 10 15

Average transmitted SNR [dB]

BLER

30 SGs

8 SGs

4 SGs

2 SGs

1 SG (selection per RB)

w/o selection


Figure A1 (c) BLER performance for RB = 900 kHz
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Figure A2 (a) BLER performance with feedback error for RB = 300 kHz
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Figure A2 (b) BLER performance with feedback error for RB = 600 kHz
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Figure A2 (c) BLER performance with feedback error for RB = 900 kHz
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Figure A3 (a) BLER performance with feedback delay for RB = 300 kHz
[image: image13.emf]TU3, w/ FB delay 4subframes, RB=600kHz

1.00E-03

1.00E-02

1.00E-01

1.00E+00

5 10 15

Average transmittd SNR [dB]

BLER

20 SGs

5 SGs

3 SGs

1 SG (selection per RB)

w/o selection


Figure A3 (b) BLER performance with feedback delay for RB = 600 kHz
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Figure A3 (c) BLER performance with feedback delay for RB = 900 kHz
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