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1. Introduction 

In [1], a new set of TBS values were proposed based in recent RAN1 decisions.  In this contribution, we present results with the new TBS values.  The other simulation assumptions are as defined in [2].  
2. Simulation Assumptions

2.1.  MCS Setup

The TB size, number of code blocks and code block size are as specified in Table 1 below. Note that since reference channel A5-1 was not updated, we did not simulate this case.  
	Reference channel
	A5-1
	A5-2
	A5-3
	A5-4
	A5-5
	A5-6
	A5-7

	Allocated resource blocks
	1
	6
	15
	25
	50
	75
	100

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6
	5/6

	Payload size (bits)
	712
	4392
	11064
	18336
	36696
	55056
	75376

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	0
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	2
	3
	6
	9
	13

	Coded block size including 12bits trellis termination (bits)
	2220
	13260
	16716
	18444
	18444
	18444
	17484

	Total number of bits per sub-frame
	864
	5184
	12960
	21600
	43200
	64800
	86400

	Total symbols per sub-frame
	144
	864
	2160
	3600
	7200
	10800
	14400


Table 1 Reference Channels
2.2. Other Assumptions

These assumptions are based on previous agreements and [2]. 
1. Short cyclic prefix with 14 LFDM symbols per sub-frame.
2. One UE Tx antenna and two or four eNB Rx antennas. No antenna imbalance considered.
3. Channel model: EPA 5Hz
4. No frequency hopping
5. 6% Tx EVM.
6. HARQ using incremental redundancy and a maximum of 4 transmissions.
7. 24 bit CRC
8. 12 bit for turbo code block termination

3. Ideal Simulation Results

Figures 1-6 show the throughputs versus Es/Nt per tone per antenna for 2 Rx antennas for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz, respectively.  
Figures 7-12 show the throughputs versus Es/Nt per tone per antenna for 4 Rx antennas for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz, respectively. 
In each figure, results with the previous and new TB sizes are shown.  The increase in required SNR can be read as the distance from the intersection of the two blue curves to the intersection of the two red curves. 
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Figure 1: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.2, 2Rx
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Figure 2: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.2, 4Rx
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Figure 3: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.3, 2Rx
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Figure 4: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.3, 4Rx
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Figure 5: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.4, 2Rx
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Figure 6: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.4, 4Rx
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Figure 7: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.5, 2Rx
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Figure 8: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.5, 4Rx
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Figure 9: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.6, 2Rx
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Figure 10: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.6, 4Rx
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Figure 11: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.7, 2Rx
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Figure 12: Link Throughput vs. Es/Nt (SNR per Tone, per Antenna): 64QAM, FRC A5.7, 4Rx
4. Implementation Margin Results

The proposed 64QAM R=5/6 requirements are listed in the tables below. 
Note that the requirements shown in the tables are not the requirement that can be read directly from Figures 1 through 12 but rather the current requirements plus a delta, where the delta is read directly from Figures 1 through 12.  
Table 8.2.1-2 Minimum requirements for PUSCH, 1.4 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A5-2
	70%
	17.5[+0.4]

	4
	Normal
	EPA 5Hz
	A5-2
	70%
	14.3[+0.5]


Table 8.2.1-3 Minimum requirements for PUSCH, 3 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR
[dB]

	2
	Normal
	EPA 5Hz
	A5-3
	70%
	18.0[+0.7]

	4
	Normal
	EPA 5Hz
	A5-3
	70%
	14.6[+0.7]


Table 8.2.1-4 Minimum requirements for PUSCH, 5 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A5-4
	70%
	17.6[+0.5]

	4
	Normal
	EPA 5Hz
	A5-4
	70%
	15.0[+0.5]


Table 8.2.1-5 Minimum requirements for PUSCH, 10 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A5-5
	70%
	18.0[+0.3]

	4
	Normal
	EPA 5Hz
	A5-5
	70%
	14.9[+0.4]


Table 8.2.1-6 Minimum requirements for PUSCH, 15 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A5-6
	70%
	19.1[+0.4]

	4
	Normal
	EPA 5Hz
	A5-6
	70%
	15.6[+0.5]


Table 8.2.1-7 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A5-7
	70%
	19.4[+1.7] 

	4
	Normal
	EPA 5Hz
	A5-7
	70%
	15.8[+1.6]


5. Conclusion
In this document, we have presented link performance results for LTE eNB demodulation for 64QAM, R=5/6, with new TB sizes. We found that the required increase in SNR is slightly over 1.5dB in the 20MHz channel BW case.  This is due to the resulting 5% increase in code rate in this case. 
It is recommended that these results be included in determining the updated requirements. 
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