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1
Introduction
It is discussed in RAN4 that the new PDSCH demodulation requirement due to 256QAM supports in the small cell enhancement WI. This contribution discusses the MCS for the sustained downlink data rate requirement based on the way forward below [1]. 
· MCS:
· Option 1: I_MCS #26
· Option 2: the largest MCS
· The other option is not precluded
· FFS applicability rule for 256QAM SDR test
2
Discussion
The sustained downlink data rate test in TS36.101 is specified for the maximum number of DL-SCH transport block bits received within a TTI for the UE category indicated. This means to select the maximum MCS index. In RAN4#73, it was discussed the feasibility of the required SNR to achieve 85% TB success rate for 256QAM.
Figure 1 is our FDD simulation result of the TB success rate for MCS26 and MCS27 in TS36.213 Table 7.1.7.1-1A, where the system bandwidths are 10MHz and 20MHz. The simulation parameters are shown in Table 1 and Table 2. The FRC table for each MCS is also given in Table 3. The simulation result shows MCS27 will need SNR=26dB in order to achieve 85% of TB success rate. Considering the discussion in RAN4#73, it could be a challenge to achieve SNR=26dB. However our concern is related to the definition of the SDR test. If we use MCS26, UE cannot test for the maximum number of DL-SCH transport block bits, and in this case, we should change the definition of SDR test. Maybe we could set lower TB success rate, e.g., 70%, then the required SNR becomes 25dB.  
Another option is to remove higher coding rate subframes such as SF#0 and SF#5. Figure 2 compares the different options in 10MHz system bandwidth: Alt-1 is to avoid SF#0; Alt-2 is to avoid SF#0 and SF#5. The figure shows the required SNR to achieve 85% TB success rate is 0.2~0.3dB lower than full subframe scheduling. 
Considering the discussion, we propose to set MCS27 for SDR test supporting 256QAM in order to keep to the current SDR test definition. There are some options to make the required SNR lower; one option is to set lower TB success rate such as 70%; another option is to skip higher coding rate subframes; SF#0 and SF#5.  
Proposal: Set MCS27 for SDR test supporting 256QAM. RAN4 could also consider some options in order to make the required SNR lower; one option is to set lower TB success rate such as 70%; another option is to skip higher coding rate subframes; SF#0 and SF#5.
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Figure 1
TB success rate for difference MCS and system bandwidth. 
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Figure 2
TB success rate with different PDSCH scheduling in 10MHz system bandwidth.
3
Conclusions

Proposal: Set MCS27 for SDR test supporting 256QAM. RAN4 could also consider some options in order to make the required SNR lower; one option is to set lower TB success rate such as 70%; another option is to skip higher coding rate subframes; SF#0 and SF#5.
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Appendix

Table 1
Common test parameters for SDR test supporting 256QAM. 

	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 256QAM

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	1

	Cross carrier scheduling
	
	Not configured

	Propagation condition
	
	Static propagation condition

No external noise sources are applied


Table 2
Test parameters for SDR test supporting 256QAM.

	Test
	Bandwidth (MHz)
	Transmission mode
	Antenna configuration
	Codebook subset restriction
	Downlink power allocation (dB)
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	1
	10
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD

	2
	20
	3
	2 x 2
	10
	-3
	-3
	0
	-85
	OP.1 FDD


Table 3
FRC options for 256QAM.

	Reference channel
	
	MCS26 (10MHz)
	MCS27 (10MHz)
	MCS26 (20MHz)
	MCS27 (20MHz)

	Channel bandwidth
	MHz
	10
	10
	20
	20

	Allocated resource blocks (Note 8)
	
	Note 6
	Note 6
	Note 7
	Note 7

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10

	Modulation
	
	256QAM
	256QAM
	256QAM
	256QAM

	Coding Rate
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.74
	0.85
	0.74
	0.85

	  For Sub-Frame 5
	
	0.77
	0.88
	0.74
	0.86

	  For Sub-Frame 0
	
	0.78
	0.90
	0.76
	0.87

	Information Bit Payload (Note 8)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	42368
	48936
	84760
	97896

	  For Sub-Frame 5
	Bits
	40576
	46888
	81176
	93800

	  For Sub-Frame 0
	Bits
	42368
	48936
	84760
	97896

	Number of Code Blocks (Notes 3 and 8)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	7
	8
	14
	16

	  For Sub-Frame 5
	Bits
	7
	8
	14
	16

	  For Sub-Frame 0
	Bits
	7
	8
	14
	16

	Binary Channel Bits (Note 8)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	57600
	57600
	115200
	115200

	  For Sub-Frame 5
	Bits
	52992
	52992
	109440
	109440

	  For Sub-Frame 0
	Bits
	54336
	54336
	111936
	111936

	Number of layers
	
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	42.189
	48.731
	84.402
	97.486

	UE Categories
	
	6, 7, 11-15
	6, 7, 11-15
	6, 7, 11-15
	6, 7, 11-15

	Note 1:
1 symbol allocated to PDCCH for all tests.
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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths.

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames.

Note 6:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 7:
Resource blocks 
nPRB = 5..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9.

Note 8: 
Given per component carrier per codeword.
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