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1 Introduction
The simulation framework for Rel-9 LTE dual-layer beamforming performance evaluation was agreed and documented in [1]. However, the fixed reference channel in [1] has some errors, and highlighted items in Table 4 show revised values. This contribution presents initial ideal simulation results using simulation assumptions in [1] and the revised reference channel in Table 4.
2 Simulation Results 

Table 1(Table 3 present test cases and corresponding simulations results in terms of required SNRs to achieve the 70% of the maximum throughput. Figure 1( Figure 3 provide the relative throughput performance for various SNR ranges.
Table 1 Test cases for the rank-1 single-user scenario

	Test number
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	1.1
	QPSK 1/3 10MHz
	R.1
	EVA5
	2x2 Low
	-2.1
	70 %

	1.2
	16QAM 1/2 10MHz
	R.2
	EPA5
	2x2 Medium
	6.2
	70 %

	1.3
	64QAM 3/4 10MHz
	R.3
	EPA5
	2x2 Low
	16.0
	70 %


Table 2 Test cases for the rank-1 multi-user scenario

	Test number
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	2.1
	QPSK 1/3 10MHz
	R.1
	EVA5
	2x2 Low
	3.7
	70 %

	2.2
	16QAM 1/2 10MHz
	R.2
	EPA5
	2x2 Medium
	19.3
	70 %

	[2.3]
	[64QAM 3/4 10MHz]
	[R.3]
	[EPA5]
	[2x2 Low]
	29.3
	70 %


Table 3 Test cases for the rank-2 single-user scenario

	Test number
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	
	SNR (dB)
	Fraction of Max Throughput

	3.1
	QPSK 1/3 10MHz
	R.1
	EVA5
	2x2 Low
	2.6
	70 %

	3.2
	16QAM 1/2 10MHz
	R.2
	EPA5
	2x2 Medium
	18.0
	70 %
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Figure 1 Relative throughput performance, QPSK 1/3, 2x2 Low EVA5, 10MHz
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Figure 2 Relative throughput performance, 16QAM 1/2, 2x2 Medium EPA5, 10MHz
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Figure 3 Relative throughput performance, 64QAM 3/4, 2x2 Low EPA5, 10MHz

3 Conclusions
At the last Ad-hoc meeting, there was a discussion on inclusion of the 64QAM ¾ MU test case. Ideal simulation results without considering the implementation margin show that UE needs to be operated in the SNR range higher than 25dB for testing the 64QAM ¾ MU case. Thus, we recommend not including the test case of 64QAM ¾ for rank-1 transmission with co-scheduled users. 
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Annex A

A. 1 Reference Measurement Channel 
Table 4 Fixed Reference Channel for Dual-layer Beamforming
	Parameter
	t
	Value

	Reference channel
	
	R.1
	R.2
	R.3

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50 4
	50 4
	50 4

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2

	Modulation
	
	QPSK
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	3/4

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	4392
	12960
	28336

	  For Sub-Frames 1,6
	
	2664
	7736
	18336

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	2984
	9528
	22152

	Number of Code Blocks per Sub-Frame
(see Note 5)
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	3
	5

	  For Sub-Frames 1,6
	
	1
	2
	3

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	2
	4

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	12600
	25200
	37800

	  For Sub-Frames 1,6
	
	8364
	16728
	25092

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	10332
	20664
	30996

	Max. Throughput averaged over 1 frame
	Mbps
	1.710
	5.092
	11.55

	UE Category
	
	1-5
	2-5
	2-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211  
Note 3:
as per Table 4.2-2 in TS 36.211 

Note 4:   For R.1, R.2 and R.3, 50 resource blocks are allocated in sub-frames 4, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0,1,6.  

Note 5:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


