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1. Introduction

In RAN1#49, SFBC + FSTD with (1,2) & (3,4) pairing is agreed as the way forward for 4-Tx TxD scheme in downlink LTE shared data channel and L1/L2 common control channel [1]. However, due to that the density of pilot allocation for antenna 3 and antenna 4 is lower than that for antenna 1 and antenna 2 [2], the performance of the SFBC + FSTD with (1,2) & (3,4) pairing may degrade when realistic channel estimation is considered [3]. To minimize the unbalanced pilot allocation, SFBC + FSTD with (1,3) & (2,4) pairing is thus proposed [3]. In this contribution, we compare these two schemes: (1,2) & (3,4) pairing vs. (1,3) & (2,4) pairing. 
2. Link Level Performance Results
In this section, we evaluate the link level performance of the SFBC + FSTD with different pairing schemes (i.e., (1,2) & (3,4) pairing [1] and (1,3) &(2,4) pairing [3]) using the simulation parameters shown in Table 1, which is given in the Appendix. 
The BLER performances of the two pairing schemes for QPSK modulation and code rate 1/3 with UE speeds at 30 km/h and 60 km/h are depicted in Figure 1 and Figure 2, respectively. As we can see from Figures 1 and 2, SFBC + FSTD with (1,3) & (2,4) pairing have better but not noticeable performance compared to that of SFBC + FSTD with (1,2) & (3,4) pairing. With the SNR and/or UE speed increased, the performance difference seems to go large. However, when higher MCS levels are used, the performance difference between these two pairing schemes becomes considerable. This is evidenced in Figures 3 and 4 for QPSK modulation with code rate 2/3, and especially with code rate 4/5 via Figures 5 and 6. The performance difference is also confirmed again in Figures 7 and 8 for the case of 16-QAM modulation with code rate 2/3.
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Figure 1: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for QPSK modulation with code rate 1/3 at UE speed 30 km/h.
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Figure 2: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for QPSK modulation with code rate 1/3 at UE speed 60 km/h.
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Figure 3: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for QPSK modulation with code rate 2/3 at UE speed 30 km/h.
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Figure 4: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for QPSK modulation with code rate 2/3 at UE speed 60 km/h.
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Figure 5: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for QPSK modulation with code rate 4/5 at UE speed 30 km/h.
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Figure 6: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for QPSK modulation with code rate 4/5 at UE speed 60 km/h.
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Figure 7: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for 16-QAM modulation with code rate 2/3 at UE speed 30 km/h.
[image: image8.emf]0.001

0.01

0.1

1

11 12 13 14 15 16 17

SNR (dB)

BLER

(1,2) & (3,4) pairing

(1,3) & (2,4) pairing


Figure 8: BLER performance of SFBC + FSTD with two different pairing schemes as a function of SNR for 16-QAM modulation with code rate 2/3 at UE speed 60 km/h.
3. Conclusion
In this contribution, we compare the performance of SFBC + FSTD with (1,3) & (2,4) pairing vs. (1,2) & (3,4) pairing when the realistic channel estimation is considered. It is noticed that (1,2) & (3,4) pairing suffers performance loss, as compared to (1,3) & (2,4) pairing. We therefore would like to propose to change the pairing to minimize the loss. That is, employing SFBC + FSTD with (1,3) & (2,4) pairing instead of (1,2) & (3,4) pairing.
Reference
[1] R1-072620, “MIMO AH summary,” AH Chair.
[2] 3GPP TS 36.211 v1.1.1.
[3] R1-072239, “Performance of 4-Tx antenna diversity with realistic channel estimation,” Samsung.
Appendix
Table 1. Simulation Parameters

	Parameter
	Assumption

	Transmission bandwidth
	10 MHz

	FFT size
	1024

	Sub-carrier spacing
	15 kHz

	Subframe duration
	1 ms

	Pilot Structure
	Working assumption (Figure 6 in [2])

	Modulation scheme
	QPSK and 16-QAM

	Channel coding scheme
	Turbo code with rates 1/3, 2/3 and 4/5

	Channel model
	TU Urban

	Antenna configuration
	4 x 2

	TxD scheme
	I. SFBC + FSTD with (1,2) & (3,4) pairing [1]

II. SFBC + FSTD with (1,3) & (2,4) pairing [3]

	MIMO receiver
	MRC receiver

	UE speed
	30 km/h and 60 km/h

	Channel estimation
	1D-MMSE (frequency-domain) per RS symbol with time-domain averaging per slot
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