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1. Introduction
TBS field of DL signalling is agreed to be 6bits between RAN1 and RAN2. It means maximum 64 state transport block sizes are expressed. In this document, we show that more than 64 states can be expressed by proposed scheme.

2. Proposal on the use of TBS (transport block size signalling)
 The bits allocation for TFRI signalling is agreed between RAN1 and RAN2 as follows.

- TBS:

6bit

- MOD:
1bit

- CCS:

7bit

Figure 1 shows configuration of the proposed scheme.
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Figure 1. UE receiver structure and it’s signalling (TFRI)

UE receiver performs adaptive modulation selection, coding rate selection and transport block size selection by higher layer signalling.

In adaptive modulation signalling, according to MOD, UE selects QPSK (MOD=0) or 16QAM (MOD=1). 

NRATE is calculated by equation 1 with transport block size NTBS derived from MOD, NCODE and NTBS.

NRATE = NTBS/NPHY

  = NTBS/{2560chip/16*3slot*2*(MOD+1)*NCODE}

  = NTBS/{960*(MOD+1)*NCODE}




(equation 1)

Where NRATE denotes coding rate, NTBS denotes transport block size derived from TBS, NPHY denotes number of physical channel bits, MOD denotes modulation scheme signalling (0 denotes QPSK and 1 denotes 16QAM), NCODE denotes number of code extracted from CCS.

From equation 1, it is shown that any possible coding rate can be realized freely.

For transport block size selection, NTBS is obtained by table lookup method as current working assumption in case of TBS=4-63. On the other hand, NTBS is calculated by equation 2 in case of TBS=0-3.

NTBS=TBS*{240*(MOD+3)*NCODE}




（equation 2）

Equation 2 uses the property that transport block size can be expressed by the multiples of 240bits.

If MAC header is attached, it can also be realized by adding MAC-header bits in equation2.

Transport block size table which is obtained by proposed scheme, is shown in annex A.

From annex A, 50 different transport block sizes can be expressed by only TBS=0-3.

This is to say, 110 different transport block sizes can be expressed together with TBS=4-63.

3. Conclusion

Transport block size signalling is studied and it is shown 110 states expression can be obtained by combining default TBS (with fixed coding rate) and TBS table.
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Annex A

Table A. Proposed DL signalling scheme

	TFRCｓ
	Modulation

(MOD)
	# of code channels
(NO_OF_CODE)
	Signalling

(TBS)
	Transport block size
(NTBS)
	(c.f.) TBS for current WA

	TFRC0
	-
	-
	0
	0
	0

	TFRC1,1
	0
	1
	1
	240
	1

	TFRC2,1
	0
	1
	2
	480
	2

	TFRC3,1
	0
	1
	3
	720
	3

	TFRC4,1
	1
	1
	1
	960
	4

	TFRC5,1
	1
	1
	2
	1200
	5

	TFRC6,1
	1
	1
	3
	1440
	6

	TFRC1,2
	0
	2
	1
	480
	2

	TFRC2,2
	0
	2
	2
	960
	4

	TFRC3,2
	0
	2
	3
	1440
	6

	TFRC4,2
	1
	2
	1
	1920
	8

	TFRC5,2
	1
	2
	2
	2400
	10

	TFRC6,2
	1
	2
	3
	2880
	12

	TFRC1,3
	0
	3
	1
	720
	3

	TFRC2,3
	0
	3
	2
	1440
	6

	TFRC3,3
	0
	3
	3
	2160
	9

	TFRC4,3
	1
	3
	1
	2880
	12

	TFRC5,3
	1
	3
	2
	3600
	15

	TFRC6,3
	1
	3
	3
	4320
	17

	TFRC1,4
	0
	4
	1
	960
	4

	TFRC2,4
	0
	4
	2
	1920
	8

	TFRC3,4
	0
	4
	3
	2880
	12

	TFRC4,4
	1
	4
	1
	3840
	16

	TFRC5,4
	1
	4
	2
	4800
	18

	TFRC6,4
	1
	4
	3
	5760
	21

	TFRC1,5
	0
	5
	1
	1200
	5

	TFRC2,5
	0
	5
	2
	2400
	10

	TFRC3,5
	0
	5
	3
	3600
	15

	TFRC4,5
	1
	5
	1
	4800
	18

	TFRC5,5
	1
	5
	2
	6000
	22

	TFRC6,5
	1
	5
	3
	7200
	26

	TFRC1,6
	0
	6
	1
	1440
	6

	TFRC2,6
	0
	6
	2
	2880
	12

	TFRC3,6
	0
	6
	3
	4320
	17

	TFRC4,6
	1
	6
	1
	5760
	21

	TFRC5,6
	1
	6
	2
	7200
	26

	TFRC6,6
	1
	6
	3
	8640
	30

	TFRC1,7
	0
	7
	1
	1680
	7

	TFRC2,7
	0
	7
	2
	3360
	14

	TFRC3,7
	0
	7
	3
	5040
	19

	TFRC4,7
	1
	7
	1
	6720
	25

	TFRC5,7
	1
	7
	2
	8400
	29

	TFRC6,7
	1
	7
	3
	10080
	33

	TFRC1,8
	0
	8
	1
	1920
	8

	TFRC2,8
	0
	8
	2
	3840
	16

	TFRC3,8
	0
	8
	3
	5760
	21

	TFRC4,8
	1
	8
	1
	7680
	27

	TFRC5,8
	1
	8
	2
	9600
	32

	TFRC6,8
	1
	8
	3
	11520
	36

	TFRC1,9
	0
	9
	1
	2160
	9

	TFRC2,9
	0
	9
	2
	4320
	17

	TFRC3,9
	0
	9
	3
	6480
	24

	TFRC4,9
	1
	9
	1
	8640
	30

	TFRC5,9
	1
	9
	2
	10800
	35

	TFRC6,9
	1
	9
	3
	12960
	39

	TFRC1,10
	0
	10
	1
	2400
	10

	TFRC2,10
	0
	10
	2
	4800
	18

	TFRC3,10
	0
	10
	3
	7200
	26

	TFRC4,10
	1
	10
	1
	9600
	32

	TFRC5,10
	1
	10
	2
	12000
	37

	TFRC6,10
	1
	10
	3
	14400
	42

	TFRC1,11
	0
	11
	1
	2640
	11

	TFRC2,11
	0
	11
	2
	5280
	20

	TFRC3,11
	0
	11
	3
	7920
	28

	TFRC4,11
	1
	11
	1
	10560
	34

	TFRC5,11
	1
	11
	2
	13200
	40

	TFRC6,11
	1
	11
	3
	15840
	44

	TFRC1,12
	0
	12
	1
	2880
	12

	TFRC2,12
	0
	12
	2
	5760
	21

	TFRC3,12
	0
	12
	3
	8640
	30

	TFRC4,12
	1
	12
	1
	11520
	36

	TFRC5,12
	1
	12
	2
	14400
	42

	TFRC6,12
	1
	12
	3
	17280
	46

	TFRC1,13
	0
	13
	1
	3120
	13

	TFRC2,13
	0
	13
	2
	6240
	23

	TFRC3,13
	0
	13
	3
	9360
	31

	TFRC4,13
	1
	13
	1
	12480
	38

	TFRC5,13
	1
	13
	2
	15600
	43

	TFRC6,13
	1
	13
	3
	18720
	48

	TFRC1,14
	0
	14
	1
	3360
	14

	TFRC2,14
	0
	14
	2
	6720
	25

	TFRC3,14
	0
	14
	3
	10080
	33

	TFRC4,14
	1
	14
	1
	13440
	41

	TFRC5,14
	1
	14
	2
	16800
	45

	TFRC6,14
	1
	14
	3
	20160
	49

	TFRC1,15
	0
	15
	1
	3600
	15

	TFRC2,15
	0
	15
	2
	7200
	26

	TFRC3,15
	0
	15
	3
	10800
	35

	TFRC4,15
	1
	15
	1
	14400
	42

	TFRC5,15
	1
	15
	2
	18000
	47

	TFRC6,15
	1
	15
	3
	21600
	50

	reserve
	
	
	4-63
	
	(51-63)
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