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1. Introduction
The way forward for downlink carrier demodulation requirements has been provided in [1] and further details for the simulation assumptions were agreed in [3]. In this contribution initial simulation results are provided for open loop spatial multiplexing with 2 Tx antennas for FDD.
2. Discussion and Simulation Results
The procedure for determining the minim SNR requirement suggests that the simulations are conducted for a single carrier and potential RF impairments due to carrier aggregation are reflected in a alpha factor. The final SNR requirement for the dual carrier scenario are then given by SNR [dB] + alpha. The value of alpha is still open and its determination requires further discussions.
In [3] it has been agreed that for open loop spatial multiplexing with 2Tx antennas demodulation requirements for 10 + 10 MHz and 20 + 20 MHz will be defined. The modulation and coding scheme applies 16QAM with a target coding rate of R = 1/2 corresponding to FRCs R.11 in 10 + 10 MHz and R.30 in 20 + 20 MHz. For SIMO test cases with 1x2 antenna configuration will be defined for 10 + 10 MHz and 20 + 20 MHz. The modulation and coding scheme in this case applies QPSK with target coding rate R = 1/3 corresponding to FRCs R.2 in 10 + 10 MHz and R.42 in 20 + 20 MHz [2]. 
Figure 1 and Figure 2 show the performance for these FRCs for a single carrier. Potential impairments due to carrier aggregation are not yet taken into account (alpha = 0 dB). The channel models are EVA70 and EVA5 for MIMO and SIMO, respectively. 
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Figure 1: Performance of FRCs R.2 and R.42 (TM1, FDD)
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Figure 2: Performance of FRCs R.11 and R.30 (TM3, FDD)

3. Conclusion 

In this contribution initial simulation results for carrier aggregation have been presented following the simulation procedure that SNR requirements are first determined for single carrier scenarios. These results can be used as input to determine the demodulation requirements for dual carrier operation. Simulation results for 4 Tx antennas applying TM4 will be provided in a next meeting.
4. Appendix: Fixed Reference Channels
Table 1: Fixed Reference Channel QPSK, R = 1/3, 1 Tx antenna
	Parameter
	Unit
	Value

	Reference channel
	
	R.42 FDD
	R.2 FDD

	Channel bandwidth
	MHz
	20
	10

	Allocated resource blocks (Note 4)
	
	100
	50

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3

	Information Bit Payload (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	8760
	4392

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

	  For Sub-Frame 0
	Bits
	8760
	4392

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	2
	1

	  For Sub-Frame 5
	
	n/a
	n/a

	  For Sub-Frame 0
	
	2
	1

	Binary Channel Bits (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	27600
	13800

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

	  For Sub-Frame 0
	Bits
	26760
	12960

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	7.884
	3.953

	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
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:      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)
Note 4:
Given per component carrier per codeword


Table 2: Fixed Reference Channel 16QAM, R = 1/2, 2 Tx antennas
	Parameter
	Unit
	Value

	Reference channel
	
	R.11 FDD
	R.30 FDD

	Channel bandwidth
	MHz
	10
	20

	Allocated resource blocks (Note 4)
	
	50
	100

	Allocated subframes per Radio Frame
	
	10
	10

	Modulation
	
	16QAM
	16QAM

	Target Coding Rate
	
	1/2
	1/2

	Information Bit Payload (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	12960
	25456

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

	  For Sub-Frame 0
	Bits
	12960
	25456

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	3
	5

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

	  For Sub-Frame 0
	Bits
	3
	5

	Binary Channel Bits (Note 4)
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26400
	52800

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

	  For Sub-Frame 0
	Bits
	24768
	51168

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	11.664
	22.910

	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
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
Note 3:      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)
Note 4:
Given per component carrier per codeword
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