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1 Introduction

In RAN#71, the work item on Uplink Capacity Enhancements [1] was approved. In companion contribution [2], the necessity of new TBS entries for uplink 256QAM is discussed with following proposal:
· Proposal: Introduce new TBS index to support UL 256QAM.
In this contribution, we discuss the considerations on design of TBS table for UL 256QAM.
2 Discussion
As discussed in [2], the spectral efficiency and peak data rate for uplink transmission can be improved with small cell deployments or eNB equipped with many receiving antennas. In addition, normally there are more REs available in PUSCH than PDSCH, thus, larger TB size can be supported in uplink than downlink. Therefore, we propose to introduce new TBS indices to support uplink 256QAM, as discussed in [2].
In TBS design, the QPP principle is applied, which means the new TBS values are obtained by rounding expected TBS to the nearest transport block that is aligned with the QPP sizes (single code block segment) [3]. The QPP table for TBS table in [3] is reproduced as table 1.
Table 1: Supported TB sizes

	TBS index
	TBS size
	TBS step size

	0 ( i < 60
	40 + i ( 8
	8

	60 ( i < 92
	528 + (i-60) ( 16
	16

	92 ( i < 124
	1056 + (i-92) ( 32
	32

	124 ( i < 292
	2112 + (i-124) ( 64
	64

	292 ( i < 342
	12928 + (i-292) ( 128
	128

	342 ( i < 376
	19392 + (i-342) ( 192
	192

	376 ( i < 401
	25984 + (i-376) ( 256
	256

	401 ( i < 421
	32448 + (i-401) ( 320
	320

	421 ( i < 438
	38912 + (i-421) ( 384
	384

	438 ( i < 452
	45504 + (i-438) ( 448
	448

	452 ( i < 465
	51840 + (i-452) ( 512
	512

	465 ( i < 476
	58560 + (i-465) ( 576
	576

	476 ( i < 486
	64960 + (i-476) ( 640
	640

	486 ( i < 495
	71424 + (i-486) ( 704
	704

	 495 ( i < 503
	77824 + (i-495) ( 768
	768

	503 ( i < 511
	84032 + (i-503) ( 832
	832

	511 ( i < 518
	90752 + (i-511) ( 896
	896

	518 ( i < 525
	97088 + (i-518) ( 960
	960

	525 ( i < 531
	103872 + (i-525) ( 1024
	1024

	531 ( i < 537
	110080 + (i-531) ( 1088
	1088

	537 ( i < 543
	116672 + (i-537) ( 1152
	1152

	543 ( i < 548
	123648  + (i-543) ( 1216
	1216

	548 ( i < 553
	129792  + (i-548) ( 1280
	1280

	553 ( i < 558
	136256  + (i-553) ( 1344
	1344

	558 ( i < 562
	143040  + (i-558) ( 1408
	1408

	562  ( i < 566
	148736  + (i-562) ( 1472
	1472


By extrapolation of spectral efficiencies of existing TBS entries, new TBS indices 34 and 35 are proposed, with spectral efficiencies and simulation results in [1] recaptured in Table 2.
Table 2: Simulation results for 256QAM
	TBS index

	Spectral efficiency
	256QAM

	
	
	Coding rate
	SINR

	27
	4.62
	0.5767
	17.91

	28
	4.94
	0.6021
	18.87

	29
	5.12
	0.6430
	19.63

	30
	5.47
	0.6816
	20.78

	31
	5.64
	0.7117
	21.71

	32
	5.89
	0.7340
	22.12

	33
	6.80
	0.8482
	24.72

	34
	7.08
	0.8940
	25.61

	35
	7.37
	0.9209
	26.46


The TBS entries are computed based on spectral efficiencies in Table 2 and supported TB size in Table 1. Take TBS index 34 and PRB number of 10 as an example. The overhead in PUSCH consists of DMRS of 2 OFDM symbols. Therefore, there are (14-2)*12=144 REs in each PRB pair. Then the TBS can be calculated in following steps:

· According to spectral efficiency of Table 2, the approximated TB size can be calculated as 0.8940 * 144 * 10(PRB) * log2(256) = 10299 bits;
· Attach the CRS for TB, and segment the TB into code blocks: 10299+24 = 10323 bits are segmented into 2 code blocks: 6144 bits and 4227 bits, each with 24 bits CRS for code block;
· Round the bits of the last code block according to Table 1, then 4227 bits are rounded into 4224 bits = 2112 + (157-124) ( 64 according to the red row in Table 1;
· Sum up the bits in above steps, and minus the attached CRC: (6144+4224) – (24+24+24) = 10296 bits.
With the same method described above, the TB sizes for TBS indices 34 and 35 can be calculated as in Appendix A.
3 Conclusions
In this contribution, the considerations on TBS table design to support UL 256QAM are discussed. An example of the new TBS entries is shown in the Appendix A.
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Appendix A
Table 3: Transport block size table of new TBS entries 34 and 35(dimension 2*110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	34
	1000
	2056
	3048
	4136
	5160
	6200
	7224
	8248
	9144
	10296

	35
	1064
	2120
	3176
	4264
	5352
	6392
	7480
	8504
	9592
	10680
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	34
	11192
	12216
	13216
	14112
	15264
	16416
	17568
	18336
	19592
	20616

	35
	11704
	12576
	13856
	14688
	15840
	16992
	18080
	19080
	20232
	21384
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	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	34
	21384
	22152
	23688
	24496
	25456
	26416
	27376
	28336
	29296
	30576

	35
	22152
	23304
	24496
	25456
	26416
	27376
	28336
	29296
	30576
	31704
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	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	34
	31704
	32856
	34008
	35160
	36696
	36696
	37888
	39232
	40576
	40576

	35
	32856
	34008
	35160
	36120
	37336
	37888
	39232
	40576
	41344
	42368

	
[image: image9.wmf]TBS

I


	
[image: image10.wmf]PRB

N



	
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50

	34
	42368
	43816
	43816
	45352
	45352
	46888
	46888
	48936
	51024
	51024

	35
	43816
	45352
	45352
	46888
	46888
	48936
	51024
	51024
	52752
	52752
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	51
	52
	53
	54
	55
	56
	57
	58
	59
	60

	34
	52752
	52752
	55056
	55056
	57336
	57336
	59256
	59256
	61664
	61664

	35
	54288
	55056
	56208
	57336
	58872
	59256
	60408
	61664
	62816
	63776
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	61
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	66
	67
	68
	69
	70

	34
	61664
	63776
	63776
	66592
	66592
	66592
	68808
	68808
	71112
	71112

	35
	63776
	66592
	66592
	68808
	68808
	70432
	71112
	71112
	73712
	73712
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	71
	72
	73
	74
	75
	76
	77
	78
	79
	80

	34
	73712
	73712
	75376
	76208
	76208
	78704
	78704
	79728
	81176
	81176

	35
	75376
	76208
	76208
	78704
	78704
	81176
	81176
	82800
	83480
	84760
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	81
	82
	83
	84
	85
	86
	87
	88
	89
	90

	34
	84760
	84760
	84760
	84760
	87936
	87936
	89752
	90816
	90816
	91264

	35
	86424
	87256
	87936
	88088
	90816
	90816
	92248
	93800
	93800
	95744
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	91
	92
	93
	94
	95
	96
	97
	98
	99
	100

	34
	93800
	93800
	93800
	97384
	97896
	97896
	97896
	101840
	101840
	101840

	35
	96488
	97896
	97896
	100264
	100776
	101840
	101736
	104720
	105528
	105528
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	101
	102
	103
	104
	105
	106
	107
	108
	109
	110

	34
	102848
	102848
	102848
	102848
	102848
	102848
	102848
	102848
	102848
	102848

	35
	107968
	107968
	108992
	107968
	107968
	107968
	110144
	110144
	110144
	110144
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