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1. Introduction 

In 36.211, the eNB transmit schemes were defined for 1, 2 and 4 Tx antennas.  The spatial diversity scheme used for the PBCH, PCFICH, PHICH, PDCCH and PDSCH depends on the number of antennas used.  Since it is essential that the UE is able to demodulate these channels reliably, the support for channel estimation with four antennas and the support for SFBC schemes with four antennas are mandatory for the UE. In this contribution, we propose that this feature of the UE modem should be tested and we present initial simulation results.  
2. Discussion

In order to minimize additional test complexity, the 4x2 SFBC test conditions should be similar to other already existing test cases. We propose using 10MHz DL system BW with normal CP. 

Considering the number of antennas, in order to minimize test equipment complexity, we propose assuming low antenna correlation.
2.1. Simulation Assumptions

2.1.1.  OFDM Configuration
The link performance is evaluated using the following reference configuration.
	Parameter
	Unit
	Value

	TTI
	ms
	1

	Symbols / Slot
	
	7

	Slots / Sub-frame
	
	2

	Bandwidth
	MHz
	10

	FFT size
	
	1024

	Guard tones per symbol
	
	424

	Number of usable tones
	
	600


Table 1
Simulation Configuration
2.1.2.  Reference Channel Setup

The TB size, modulation and number of data tones are kept a constant during the simulation run.  The reference channel configuration parameters are given in Table 2 below. 
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	4264

	Information Bit Payload Per Sub-Frame
	Bits
	4264

	Number Code Blocks Per Sub-Frame
	Blocks
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	12800

	Coding Rate
	
	1/3

	Bandwidth
	MHz
	10

	Number of RBs per OFDM symbol
	
	50

	Number of OFDM symbols per Sub-Frame
	
	32/3

	Number of Allocated Sub-Frames per Radio Frame
	
	10

	Modulation
	
	QPSK


Table 2
Reference Channel
2.1.3. Other Assumptions

These assumptions are based on [1] with making necessary changes to accommodate four Tx antennas. 
1. Normal cyclic prefix which gives a total of 14 OFDM symbols per sub-frame

2. Two OFDM symbols allocated for control

3. Four eNB Tx antennas, therefore 1 +1/3 OFDM symbol allocated to RS insertion

4. 10 MHz BW
5. This gives 50RBs * 12subcarriers * (10+2/3) OFDM symbols = 6400 modulation symbols per sub-frame.  There are 7 OFDM symbols in a slot for the normal CP length, 2 slots in a sub-frame.  

6. The data occupies the full number of available RBs.
7. Realistic channel estimation
8. Perfect interference estimation (Nt)
9. Assume no errors in the DL control channel
10. Assume same PSD allocation for data, reference signal and control channel 
11. Results are present for the 4x2 scenario with four eNB tx antennas and two UE rx antennas. The eight channels have zero correlation, that is, there are eight independent uncorrelated fading channel models.
12. Channel model used: ETU70Hz
13. No antenna imbalance to be considered for initial alignment results
14. QPSK rate 1/3

15. Results using 
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 presented and a range of geometries will be presented in order to cover expected operating ranges for LTE. No interference model is used and 
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is assumed to be additive white Gaussian.

16. Tx EVM = 6%
17. Eight HARQ processes with a TTI time of 1ms giving a 8ms round trip time

18. HARQ using incremental redundancy and a maximum of 4 transmissions, RV = {0, 1, 2, 3} 
19. 24 bit CRC
20. 12 bit for turbo code block termination

2.2. Simulations Set
	Simulation Set #
	Modulation
	Code Rate
	Channel Model

	Sim4x.1
	QPSK
	1/3
	ETU70Hz, Low Correlation


2.3. Simulation Results

The initial simulation was performed with realistic channel estimation and perfect noise estimation. 
Figure 1 shows the initial simulation result.  
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Figure 1: Throughput vs. SNR: 4x2 SFBC, QPSK, Rate=1/3, 50 RBs, ETU70Hz, Low Correlation

3. Conclusion
In this document, we have proposed FDD SFBC 4x2 simulation assumptions, and presented initial link performance results with those assumptions.  Realistic channel estimation and perfect interference estimation was used.
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