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CLAIMS

L. A method of transnutting data in a transport block (TB) m wireless
communication, comprising:

determining a maximum code block size;

determining a transport block level cyclic redundancy check size;

determining a code block level cyclic redundancy check size;

determining a number of code blocks associated with the TB based on the
maximum code block size, the transport block level cyclic redundancy check size, and
the code block level cyclic redundancy check size;

determining a code block size based on the number of code blocks;

determining a transport block size {(TBS) for the TB in a single pass as a
function of the determined maximum code block size, the transport block level cyclic
redundancy check size, the code block level cyehic redundaney check size, the mumber
of code blocks, and the code block size; and

fransmiiting the TH with the data based on the deternmined TBS.

2. The method of claim 1, wherein the determining the code block size

comprises determining a byte-aligned code block size.

3. The method of claim 2, wherein the transmitted TB has no padding bits.
4. The method of claim 1, wherein the determining the maximum code

block size comprises:
determining a base graph for encoding a code block based on at least one of a
code rate or an infermediate number of information bits; and

determining the maximum code block size based on the determined base graph.

5. The method of claim 4, wherein the determining the maximum code
block size hased on the determined base graph, comprises:

selecting the maxinum code block size from a plurality of values.
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6. The method of claim 1, wherein the determining the transport block level
cychic redundancy check size comprises:

if Ngp - @4, - R - v 15 less than a predetermined value, setting the transport block
level cyclic redundancy check size to a first value; and

otherwise, setting the transport block level cyclic redundancy check size to a
second value that is greater than the first value, wherein v is a number of MIMO layers,

O is a modulation order, R is a code rate, and Npr is a number of resource elements.

7. The method of claim 1, wherein the determining the code block level
cyclic redundancy check size comprises:

if the condition Ngp * @, " R v — X+ Lygcre 18 less than or equal to the
maxivnun code block size, setting the code block level cyclic redundancy check size to
4 first value; and

otherwise, setting the code block level cyclic redundancy check size to a second
value that is greater than the first value,

wherein v is a number of MIMO layers, O is a modulation order, R is a code
rate, Ngrr 18 a number of resource clements, X is a rate back-off factor, Lyg cre 18 the

transport block level cyclic redundancy check size.

8. The method of claim 1, wherein the determining the TBS comprises:
determining a plurality of intermediate values for use with the function in one or
more lookup tables, based on Npy * @y, " R - v, wherein v is a number of MIMO layers,

(O is a modulation order, R is a code rate, and Ngz is a pumber of tesource elements.

9. The methoed of claim 1, wherein the function determines the TBS based
on Ngg -, R v — X, where X is a rate back-off factor that has a value equal to or
greater than zero, v is a number of MIMO layers, @m is a modulation order, R is a code

rate, and Ngy 1s a mumber of resource elements,

10.  The method of claim 9, wherein the function comprises:
. 1 Lypcret Npg Qm RV-X  Lyp crot Nge QmRv—X
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wherein K 1s the maximum code block size, Lyp cre 18 the transport block level
cychic redundancy check size, and Lepcre i3 the code block level cyclic redundancy

check size.

11, The method of claim 9, wherein X comprises a predetermined value

based on the values of Ngg, @, R, and v.

12. A method of transmitting data in a transport block (TB) in wircless
communication, comprising:

determining a transport block size (TBS) for the TB in a non-recursive
procedure based on a plurality of parameters,

wherein the plurality of parameters comprise a maximum code block size, a
transport block level cyclic redundancy check size, a code block level cyclic redundancy
check size, a number of code blocks associated with the TB, and a code block size K.;
and

transmitting the TB with the data based on the determined TBS.

13, The method of claim {2, wherein the determining the TBS for the TB in
the non-recursive procedure is based on Ny - @i - B » v — X, wherein X is a rate back-
off factor that has a value equal to or greater than zero, v is a number of MIMO layers,

@m 1s a modulation order, R is a code rate, and Ngg is a number of resource elements.

14, The method of claim 13, wherein the determining the TBS for the TB in

the non-recursive procedure determines:

1
TBS = P T T —— — Lracres

Kep—Lopore

Keo—Lepore

LypcretNrE QmRV—X 8VTB,CR@LNRE'Qm'R'U—X

wherein Ky 18 the maximum code block size, Lrp cre 18 the transport block level
cyclic redundancy check size, Lepore 18 the code block level cychic redundancy check
size, X is a rate back-off factor that has a value equal to or greater than zero, v is a
number of MIMO layers, Qn is a modulation order, R is a code rate, and Ngpe 18 @

number of resource element.



WO 2019/099940 PCT/US2018/061676

32
15, The method of claim 13, wherein X comprises a predetermined value
based on the values of Nrg, Qm, B, and v.
16.  An apparatus of wircless commumnication, comprising:

a communication interface configured to transmit data in a transport block (TB);

a memory stored with executable code; and

a processor operatively coupled with the communication interface and the
memory,

wherein the processor is configured by the executable code to:

determine a maximum code block size;

determine a transport block level cyclic redundancy check size;

determine a code block level cyclic redundancy check size;

determine a mumber of code blocks associated with the TB based on the
maximum code block size, the transport block level cyclic redundancy check size, and
the code block level cyclic redundancy check size;

determing a code block size based on the number of code blocks;

determine a transport block size (TBS) for the TB in a single pass as a function
of the determined maximum code block size, the transport block level eyclic
redundancy check size, the code block level cyclic redundancy check size, the number
of code blocks, and the code block size; and

transroit the TB with the data based on the determined TBS.

17.  The apparatus of claim 16, wherein the processor is further configured to

determine the code block size by determining a byte-aligned code block size.

18 The apparatus of claim 16, wherein the transmitted TB has no padding
bit.

19.  The apparatus of claim 16, wherein the processor is further configured to
determine the maximum code block size by:

determining a base graph for encoding a code block based on at least onc of a
code rate or an mtermediate number of information bits; and

determining the maximuim code block size based on the determined base graph.
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20.  The apparatus of claim 19, wherein the processor is further configured to
determine the maximum code block size based on the determined base graph by

selecting the maximum code block size from a plurality of values.

21, The apparatus of claim 16, wherein the processor 18 further configured to
determine the transport block level cyclic redundancy check size by:

if Npp - O - R - v is less than a predetermined value, setting the transport block
Jevel cyclic redundancy check size fo a first value; and

otherwise, setting the transport block level cyclic redundancy check size to a
second value that is greater than the first value, wherein v 1s a number of MIMO layers,
O 1s a modulation order, R is a code rate, Npz is a mumber of resource elements.

22.  The apparatus of claim 16, wherein the processor is further configured to
determine the code block level cyclic redundancy check size by:

if the condition Npp » @y« B v — X+ Lypcre 1s fess than or equal to the
maximum code block size, setting the code block level cyclic redundancy check size to
a first value; and

otherwise, setting the code block level cyclic redundancy check size to a second
value that is greater than the first value,

wherein v is a number of MIMO layers, @5, is a modulation order, R is a code
rate, Ngg is a number of resource elements, X is a rate back-off factor, Lig cre is the
transport block fevel cyclic redundancy check size, and Ky, s the maximum code block

23, The apparatus of claim 16, wherein the processor is further configured to
determine the T8BS by:

determining a plurality of intermediate values for use with the function in one or
more lookup tables, based on Ny - @y, - R - v, wherein v is a number of MIMO layers,

O 18 a modulation order, R is a code rate, and Ngg is a mumber of resource elements.

24.  The apparatus of claim 16, wherein the function deternunes the TBS

based on Npg - @, - R v — X, wherein X is a rate back-off factor that has a value equal
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to or greater than zero, v is a number of MIMO layers, Qm is a modulation order, R is a

code rate, and Ngp is a number of resource elements,

25.  The apparatus of claim 24, wherein the function comprises:

1LrpcretNre Um Rv-X Ly cretNrg Om Rv—X
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wherein Ky 18 the maximum code block size, Lyp cre is the transport block level
cyclic redundancy check size, Legore is the code block level cyclic redundancy check
size, X is a rate back-off factor that has a value equal to or greater than zero, v is a
number of MIMQO layers, Qm 18 a modulation order, R is a code rate, and Ngp 1s a

number of resource elements.

26.  The apparatus of claim 24,
wherein X comprises a predetermined value based on the values of Ngg, Qm, R,

and v

27.  Anapparatus of wireless communication, comprising:

a commmunication interface configured to transmit data in a transport block (TB);

a memory; and

a processor operatively coupled with the communication interface and memory,

wherein the processor is configured to:

determine a transport biock size (TBS) for the TB in a non-recursive procedure
based on a plurality of parameters,

wherein the plurality of parameters comprise a maximum code block size, a
transport block level cyclic redundancy check size, a code block level cyclic redundancy
check size, a number of code blocks associated with the TB, and a code block size; and

transmit the TB with the data based on the determined TBS.

28.  The apparatus of claim 27, wherein in the non-recursive procedure, the
processor is further configured to determune the TBS based on Npp - @, R v — X,

wherein X is a rate back-off factor that has a value equal to or greater than zero, visa
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number of MIMQO layers, Qm is 2 modulation order, R is a code rate, and Neris a

number of resource elements.

29, The apparatus of claim 28, wherein the non-recursive procedure
COTIpPTiSes:

Ly cretNpg-QmRv—X

TBS = 1Llrpcret NppQmRv-X g
g [L’i‘B/CRC*'NRE'Qm'E vﬂ’fl
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L'I'B,CRC »

Keon—Ler cre

wherein K, 1s the maximuom code block size, Lyp cre 18 the transport block level
cyclic redundancy check size, Leg cre is the code block level cyclic redundancy check
size, X is a rate back-off factor that has a value equal to or greater than zero, v is a
number of MIMO layers, Qm is a modulation order, R 1s a code rate, and Nz 15 a

nuntber of resource elements.

30, The apparatus of claim 28, wherein X comprises a predetermined value

based on the values of Ngg, Om, R, and v.

31 An apparatus of wireless communication comprising:

means for determining a maximum code block size of a transport block (TB);

means for determining a transport block level cyclic redundancy check size;

means for determining a code block level eyclic redundancy check size;

means for determining a number of code blocks associated with the TB based on
the maxinum code block size, the transport block level cyelic redundancy check size,
and the code block level cyclic redundancy check size;

means for determining a code block size based on the number of code blocks;

means for determining a transport block size (TBS) for the TB in a single pass as
a function of the determined maximum code block size, the transport block level cyclic
redundaney check size, the code block level cychc redundancy check size, the number
of code blocks, and the code block size; and

means for transmitting the TB with the data based on the determined TBS.

32, The apparatus of claim 31, wherein the means for deternuning the code

block size is configured to determine a byte-aligned code block size.
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33, The apparatus of claim 31, wherein the transmitted TB has no padding
bit.
34, The apparatus of claim 31, wherein the means for deternuning the

maximum code block size comprises:

means for determining a base graph for encoding a code block based on at least
one of a code rate or an intermediate nurber of information bits; and

means for determining the maxinmum code block size based on the determined

base graph.

35, The apparatus of claim 34, wherein the means for deternining the
maximum code block size based on the deternined base graph is configured to select

the maximum code block size from a plurality of values.

36.  The apparatus of claim 31, wherein the means for determining the
transport block level cyclic redundancy check size is configured to:

it Npg * @y, » R - v is less than a predetermined value, set the transport block
level cyclic redundancy check size to a first value; and

otherwise, set the transport block level cyclic redundancy check size to a second
value that is greater than the first value, wherein v is a nuraber of MIMO layers, Qm isa

modulation order, R is a code rate, and Ngj is a number of resource clements.

37.  The apparatus of claim 31, wherein the means for determining the code
block level cyclic redundancy check size comprises:

if the condition Ngp - @, - R - v — X + Ly cre 18 less than or equal to the
maxinum code block size, setting the code block level cyclic redundancy check size to
4 first value; and

otherwise, setting the code block level cyclic redundancy check size to a second
value that is greater than the first value,

wherein v ts a number of MIMO layers, Q. is a modulation order, R is a code
rate, Nzr 18 a number of resource elements, X is a rate back-off factor, Lyg cre is the
transport block level cyclic redundancy check size, and Ky, is the maximum code block

size.
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38,  The apparatus of claim 31, wherein the means for determining the TBS
comprises:

determining a plurality of intermediate values for use with the function in one or
more lookup tables, based on Npg - @, - R - v, wherein v is a number of MIMO layers,

O is a modulation order, R is a code rate, and Nz is 3 number of resource elements.
4 5 3

39.  The apparatus of claim 31, wherein the function determines the TBS
based on Ngp - @, - R - v — X, wherein X is a rate back-off factor that has a value equal
to or greater than zero, v is a number of MIMQO layers, Om is a modulation order, R is a

code rate, and Ngp 1S a number of resource elements.,

40.  The apparatus of claim 39, wherein the function comprises:

Lyp cretNRE QmRV—X

Kep—Lep.cre
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wherein Ky, 18 the maximum code block size, Lip cre s the transport block level
cyclic redundancy check size, Lepcre is the code block level cyclic redundancy check
size, X is a rate back-off factor that has a value equal to or greater than zero, v is a
number of MIMO lavers, O is a modulation order, R is a code rate, and Ngz 1S a

number of resource elements.

41, The apparatus of claim 39, wherein X comprises a predetermined value

based on the values of Nxe, Om, R, and v.



