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1. Introduction

In last meeting in Sevilla, we discussed transport block size (TBS) signalling and made some agreements. One of the agreements is the resulting TBS should be aligned with the QPP interleaver sizes to remove the addition of filler bits. When TBS is larger than a threshold, 6144, transport block should be segmented into several code blocks. According to current specification [1], the size of code blocks may be different. In this contribution, we propose to define TBS so that code block with equal size is always guaranteed. With this principle of TBS design, we can guarantee the same performance of code block. Furthermore, we can maintain the padding overhead very small.
2. TBS design considering code block segmentation with equal size
When a transport block is not segmented, its size should be aligned with the QPP interleaver size as shown in Table 1 [1]. Therefore, the TBS should be defined some or all of entries in Table 1. 
According to the current specification, CRC of length 24 is attached to a transport block. Additionally, when a transport block is segmented into multiple code blocks, CRC of length 24 is attached to each code block, too. Generally, different code block sizes are allowed when code block segmentation should be done. However, it is desirable to have equal-sized code blocks to guarantee the same performance since we have only one CQI reporting per transport block. This property is already adopted in WCDMA specification [2]. Let us assume that a transport block of size N is segmented into M code blocks with equal size, Nc, which should be aligned with the QPP interleaver size. Then, TBS should satisfy the following formula (1) to have equal-sized code blocks.
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We show the possible TBS satisfying equal-sized code blocks in Table 2. If a transport block is segmented into M equal-sized code blocks, the difference between consecutive TBS will be 64*M bits since granularity of QPP interleaver is 64 bits. As can be seen in Table 2, if we support all the TBS in the table, the padding overhead will be less than 2 %. 
Table 1 Possible TBS when the number of code blocks is equal to 1

	M
	N+24
	M
	N+24
	M
	N+24
	M
	N+24

	1
	40
	1
	416
	1
	1120
	1
	3200

	1
	48
	1
	424
	1
	1152
	1
	3264

	1
	56
	1
	432
	1
	1184
	1
	3328

	1
	64
	1
	440
	1
	1216
	1
	3392

	1
	72
	1
	448
	1
	1248
	1
	3456

	1
	80
	1
	456
	1
	1280
	1
	3520

	1
	88
	1
	464
	1
	1312
	1
	3584

	1
	96
	1
	472
	1
	1344
	1
	3648

	1
	104
	1
	480
	1
	1376
	1
	3712

	1
	112
	1
	488
	1
	1408
	1
	3776

	1
	120
	1
	496
	1
	1440
	1
	3840

	1
	128
	1
	504
	1
	1472
	1
	3904

	1
	136
	1
	512
	1
	1504
	1
	3968

	1
	144
	1
	528
	1
	1536
	1
	4032

	1
	152
	1
	544
	1
	1568
	1
	4096

	1
	160
	1
	560
	1
	1600
	1
	4160

	1
	168
	1
	576
	1
	1632
	1
	4224

	1
	176
	1
	592
	1
	1664
	1
	4288

	1
	184
	1
	608
	1
	1696
	1
	4352

	1
	192
	1
	624
	1
	1728
	1
	4416

	1
	200
	1
	640
	1
	1760
	1
	4480

	1
	208
	1
	656
	1
	1792
	1
	4544

	1
	216
	1
	672
	1
	1824
	1
	4608

	1
	224
	1
	688
	1
	1856
	1
	4672

	1
	232
	1
	704
	1
	1888
	1
	4736

	1
	240
	1
	720
	1
	1920
	1
	4800

	1
	248
	1
	736
	1
	1952
	1
	4864

	1
	256
	1
	752
	1
	1984
	1
	4928

	1
	264
	1
	768
	1
	2016
	1
	4992

	1
	272
	1
	784
	1
	2048
	1
	5056

	1
	280
	1
	800
	1
	2112
	1
	5120

	1
	288
	1
	816
	1
	2176
	1
	5184

	1
	296
	1
	832
	1
	2240
	1
	5248

	1
	304
	1
	848
	1
	2304
	1
	5312

	1
	312
	1
	864
	1
	2368
	1
	5376

	1
	320
	1
	880
	1
	2432
	1
	5440

	1
	328
	1
	896
	1
	2496
	1
	5504

	1
	336
	1
	912
	1
	2560
	1
	5568

	1
	344
	1
	928
	1
	2624
	1
	5632

	1
	352
	1
	944
	1
	2688
	1
	5696

	1
	360
	1
	960
	1
	2752
	1
	5760

	1
	368
	1
	976
	1
	2816
	1
	5824

	1
	376
	1
	992
	1
	2880
	1
	5888

	1
	384
	1
	1008
	1
	2944
	1
	5952

	1
	392
	1
	1024
	1
	3008
	1
	6016

	1
	400
	1
	1056
	1
	3072
	1
	6080

	1
	408
	1
	1088
	1
	3136
	1
	6144


Table 2 Possible TBS to guarantee equal-sized code blocks when the number of code blocks is up to 24. (Note that the value of N does not include the total number of CRC lengths for transport block and code blocks, 
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	M
	N
	M
	N
	M
	N
	M
	N
	M
	N
	M
	N
	M
	N

	2
	6200
	2
	11448
	4
	18824
	5
	30256
	8
	45864
	12
	71112
	18
	106680

	2
	6328
	2
	11576
	4
	19080
	5
	30576
	8
	46376
	12
	71880
	18
	107832

	2
	6456
	2
	11704
	4
	19336
	6
	30936
	8
	46888
	12
	72648
	18
	108984

	2
	6584
	2
	11832
	4
	19592
	5
	31320
	8
	47400
	12
	73992
	18
	110136

	2
	6712
	2
	11960
	4
	19848
	5
	31704
	8
	47912
	13
	74544
	19
	111392

	2
	6840
	2
	12088
	4
	20104
	6
	32088
	8
	48424
	13
	75376
	19
	112608

	2
	6968
	2
	12216
	4
	20360
	6
	32472
	8
	49320
	13
	76208
	19
	113824

	2
	7096
	3
	12384
	4
	20616
	6
	32856
	9
	49296
	13
	77040
	19
	115040

	2
	7224
	3
	12576
	4
	20872
	6
	33240
	9
	49872
	13
	77872
	19
	116256

	2
	7352
	3
	12768
	4
	21128
	6
	33624
	9
	50448
	13
	78704
	20
	117256

	2
	7480
	3
	12960
	4
	21384
	6
	34008
	9
	51024
	13
	80160
	20
	118536

	2
	7608
	3
	13152
	4
	21640
	6
	34392
	9
	51600
	14
	80280
	20
	119816

	2
	7736
	3
	13344
	4
	21896
	6
	34776
	9
	52176
	14
	81176
	20
	121096

	2
	7864
	3
	13536
	4
	22152
	6
	35160
	9
	52752
	14
	82072
	20
	123336

	2
	7992
	3
	13728
	4
	22408
	6
	35544
	9
	53328
	14
	82968
	21
	124464

	2
	8120
	3
	13920
	4
	22664
	6
	35928
	9
	53904
	14
	83864
	21
	125808

	2
	8248
	3
	14112
	4
	22920
	6
	36312
	9
	54480
	14
	84760
	21
	127152

	2
	8376
	3
	14304
	4
	23176
	6
	36696
	9
	55488
	14
	85656
	21
	129504

	2
	8504
	3
	14496
	4
	23432
	6
	30936
	10
	55416
	14
	80280
	22
	130392

	2
	8632
	3
	14688
	4
	23688
	6
	31320
	10
	56056
	14
	81176
	22
	131800

	2
	8760
	3
	14880
	4
	23944
	7
	36992
	10
	56696
	15
	86016
	22
	133208

	2
	8888
	3
	15072
	4
	24200
	7
	37440
	10
	57336
	15
	86976
	22
	134616

	2
	9016
	3
	15264
	4
	24456
	7
	37888
	10
	57976
	15
	87936
	23
	136320

	2
	9144
	3
	15456
	5
	24496
	7
	38336
	10
	58616
	15
	88896
	23
	137792

	2
	9272
	3
	15648
	5
	24816
	7
	38784
	10
	59256
	15
	89856
	23
	139264

	2
	9400
	3
	15840
	5
	25136
	7
	39232
	10
	59896
	15
	90816
	23
	140736

	2
	9528
	3
	16032
	5
	25456
	7
	39680
	10
	60536
	15
	91776
	24
	142248

	2
	9656
	3
	16224
	5
	25776
	7
	40128
	10
	61656
	16
	92776
	24
	143784

	2
	9784
	3
	16416
	5
	26096
	7
	40576
	11
	61664
	16
	93800
	24
	145320

	2
	9912
	3
	16608
	5
	26416
	7
	41024
	11
	62368
	16
	94824
	24
	146856

	2
	10040
	3
	16800
	5
	26736
	7
	41472
	11
	63072
	16
	95848
	
	

	2
	10168
	3
	16992
	5
	27056
	7
	41920
	11
	63776
	16
	96872
	
	

	2
	10296
	3
	17184
	5
	27376
	7
	42368
	11
	64480
	16
	97896
	
	

	2
	10424
	3
	17376
	5
	27696
	7
	42816
	11
	65184
	17
	98576
	
	

	2
	10552
	3
	17568
	5
	28016
	7
	36992
	11
	65888
	17
	99664
	
	

	2
	10680
	3
	17760
	5
	28336
	8
	42792
	11
	66592
	17
	100752
	
	

	2
	10808
	3
	17952
	5
	28656
	8
	43304
	11
	67824
	17
	101840
	
	

	2
	10936
	3
	18144
	5
	28976
	8
	43816
	12
	68040
	17
	102928
	
	

	2
	11064
	3
	18336
	5
	29296
	8
	44328
	12
	68808
	17
	104016
	
	

	2
	11192
	3
	12384
	5
	29616
	8
	44840
	12
	69576
	18
	104376
	
	

	2
	11320
	4
	18568
	5
	29936
	8
	45352
	12
	70344
	18
	105528
	
	


From these tables, we can see that a single TBS can be derived from a number of combinations of RB allocation and signalled MCS value. These tables can be applied to both downlink and uplink.
The TBS should be determined by the number of resource elements (RE) and MCS value. The number of REs is dynamically changed depending on the amount of control information in downlink. In figure 1, we show the difference between actual coding rate and signalled coding rate in MCS. To calculate actual coding rate, we assume 2 transmit antennas, 3 OFDM symbols for control data, no P-BCH, no synchronization signal, and normal CP in downlink. We assume that signalled MCS value is (QPSK, 0.1884), (16QAM, 0.4785), and (64QAM, 0.8525), respectively, where (a, b) means that a is modulation scheme and b is coding rate in MCS. As can be seen in this figure, the difference in terms of coding rate can be maintained very small even if we make a restriction on the code block segmentation with equal-sized code blocks
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Figure 1 Difference between actual coding rate and signalled coding rate in MCS value. (a) QPSK, r
3. Summary
In this contribution, we consider the possible TBS to guarantee the equal-sized code blocks. With this restriction, there is negligible coding rate difference between actual coding rate and signaled coding rate in MCS. Therefore, we propose to define the TBS table as the subset of possible TBS in Table 1 and Table 2.
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