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1 Introduction

In RAN1#84bis, the following agreements were reached for MCS/TBS table for UL 256QAM [1]: 
· Reference number of REs available in PUSCH for UL 256QAM TBS design is 144 REs/PRB

· The maximum coding rate for PUSCH with 256QAM should not exceed 0.931

· FFS whether or not to introduce new TBS index(es) for PUSCH with 256QAM

· Companies are encouraged to submit evaluations to RAN1#85

In companion contribution [2] and [3], a TBS and MCS table design to support uplink 256QAM is proposed. In this section, corresponding evaluation results are presented.
2 Evaluation Results
2.1 Link level simulation results
We perform the link level simulation to evaluate the spectral efficiency and SNR for QPSK, 16QAM, 64QAM, 256QAM with 10% BLER, with simulation assumptions in table 2 of Appendix A. The results of the simulation are shown inFigure1, and summarized in Table 1.
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Figure1 Spectral efficiency vs. SNR at 10% BLER
Table 1 Evaluation results
	MCS Index
	Modulation Order
	TBS Index
	Spectral Efficiency(bps/Hz)
	Coding Rate
	SNR(dB)

	0
	2
	0
	0.19
	0.0950
	-6.2

	1
	2
	2
	0.31
	0.1550
	-3.9

	2
	2
	4
	0.49
	0.2450
	-2.1

	3
	2
	6
	0.72
	0.3600
	-0.5

	4
	2
	8
	0.97
	0.4850
	1.2

	5
	2
	10
	1.22
	0.6100
	2.9

	6
	4
	11
	1.40
	0.3500
	4.2

	7
	4
	13
	1.78
	0.4450
	5.7

	8
	4
	14
	1.99
	0.4975
	6.5

	9
	4
	15
	2.13
	0.5325
	7.2

	10
	4
	16
	2.26
	0.5650
	7.8

	11
	4
	17
	2.51
	0.6275
	8.6

	12
	4
	18
	2.75
	0.6875
	9.5

	13
	4
	19
	2.99
	0.7475
	10.4

	14
	6
	20
	3.23
	0.5383
	11.7

	15
	6
	21
	3.49
	0.5817
	12.6

	16
	6
	22
	3.72
	0.6200
	13.4

	17
	6
	23
	3.98
	0.6633
	14.1

	18
	6
	24
	4.24
	0.7067
	14.9

	19
	6
	25
	4.41
	0.7350
	15.4

	20
	6
	27
	4.62
	0.7689
	17.6

	21
	6
	28
	4.94
	0.8029
	18.3

	22
	6
	29
	5.12
	0.8573
	18.7

	23
	8
	30
	5.47
	0.6816
	20.8

	24
	8
	31
	5.64
	0.7117
	21.7

	25
	8
	32
	5.89
	0.7340
	22.1

	26
	8
	33
	6.80
	0.8482
	24.7

	27
	8
	34
	7.08
	0.8852
	25.6

	28
	8
	35
	7.37
	0.9209
	26.4

	29
	reserved
	
	
	

	30
	
	
	
	

	31
	
	
	
	


2.2 System level simulation results
System level simulations in small cell enhancement (SCE) scenarios are performed with simulation assumptions of Table 3 in Appendix A. The results are illustrated in Figure 2, and summarized in Table 2. 
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a) scenario 2b with 50% RU                                                      b) scenario 2b with full buffer
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c) scenario 2a with 50% RU                                                   d) scenario 3 sparse with 50% RU

Figure 2 CDF of post-SINR of PUSCH transmissions in small cell enhancement scenarios
Table 2 Simulation results
	
	
	Percentage of PUSCH transmission

	TBS index
	SINR
	Scenario 2a with 50% RU
	Scenario 2b with 50% RU
	Scenario 2a with full buffer
	Scenario 3 with 50% RU

	34
	>= 25.6 dB
	8.2%
	29.7%
	15.4%
	27.8%

	35
	>= 26.4 dB
	3.1%
	10.3%
	7.9%
	11.0%


It can be shown that under different SCE scenarios and different traffic loads, 5.1% ~ 19.4% of PUSCH transmissions can be configured with TBS 34, and 3.1% ~ 11.0% of PUSCH transmissions can be configured with TBS 35. Taking scenario 2b with 50% RU as an example, 10.3% PUSCH transmissions can be configured with TBS 35, and 19.4% PUSCH transmissions can be configured with TBS 34.
Observation 1: Under different SCE scenarios and different traffic loads, 5.1% ~ 19.4% of PUSCH transmissions can be configured with TBS 34, and 3.1% ~ 11.0% of PUSCH transmissions can be configured with TBS 35.
The TBS are 101840 and 105528 for TBS indexes 34/35 in [3] with 100 PRBs, respectively. Therefore, compared to TBS 33, the spectral efficiencies of TBS indexes 34/35 are increased by 4.0% and 7.8%, respectively.
Observation 2: Compared to TBS 33, the spectral efficiencies of TBS indexes 34/35 are increased by 4.0% and 7.8%, respectively.
3 Conclusions

In this contribution, evaluation results are presented with following observations:

Observation 1: Under different SCE scenarios and different traffic loads, 5.1% ~ 19.4% of PUSCH transmissions can be configured with TBS 34, and 3.1% ~ 11.0% of PUSCH transmissions can be configured with TBS 35.
Observation 2: Compared to TBS 33, the spectral efficiencies of TBS indexes 34/35 are increased by 4.0% and 7.8%, respectively.
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Appendix A
Table 2 Link level simulation assumptions

	Carrier frequency 
	2GHz

	Channel model 
	EPA

	Transmission mode
	TM1

	MIMO configuration
	1x1 

	Channel estimation
	ideal

	Interference estimation
	ideal

	Received timing delay (us)
	0

	Frequency offset (Hz)
	0

	UE speed
	3km/h

	Data Allocation
	12 RBs

	Channel coding
	Turbo

	Overhead assumption
	2 DMRS symbols;


Table 3 System level simulation assumptions
	Simulation scenario
	Small cell enhancement scenarios 2a, 2b sparse, 3 sparse

	Traffic model
	Full-buffer / FTP 1 (50% RU)

	UL power control parameters:
	P0: -67, alpha: 0.7

	UE TX EVM
	3.5%

	Scheduler
	PF


