5G NR TBS (Transport Block Size Calculation)

as per 3GPP TS 38.214 v15.2.0 Rel-15

5.1.3.1 Modulation order and target code rate determination

For the PDSCH scheduled by 2 PDCCH with DCT format 1 0 or format 11 with CRC scrambled by C-RINTL new-
BNTI, TC-ENTL C5-BENTL SI-ENTL FA-BNTIL, or P-BINTL,

ifthe higher layer parameter mes-Table given by PDSCH-Configis setto 'gam2 36, and the PDSCH is scheduled by 2
PDCCH with aDCI format 1_1 and the CRC is scrambled by C-RNTIor CS-RNTI

- theUE shall use Jiyrwand Table 3.1.3.1-2 to determine the medulation order (0,0 and Target cods rate (R) used
m the physical downlink shered channel

elzetfthe UE iz not configured with new-BINTI, the higher layer parameter mes-Table grven by PDSCH-Confizis setto
‘qam64LowSE’, 2nd the PDSCH is schedulad with C-ENTI, and the PDSCH is assignad by 2 PDCCH in 2 UE-specific
search space

- theUE shall use Jiyrvand Tzble 5.1.3.1-3 to determine the modulation order (0,.) and Target code rate (R) used
m the physical downlink shered channel.

glzeif the UE is configurad with new-BINTL, and the PDSCH iz scheduled with new-BINTI

- theUE shall use Jiyrvand Table 3.1.3.1-3 to determine the medulation erder (0,0 and Target cods rate (R) used
m the physical downlink shered channel.
elseifthe UE is not configured with the higher laver parameter mes-Table given by 3P3-config, the higher layer
parsmeter mcs-Table given by PDSCH-Configis set to 'gam236', the PDSCH is scheduled with CS ENTI, and the
PD5CH1is ;'ﬁsm:wi]:-'.r a PDCCH with DCI format 11

- theUE shall use fy;ocand Table 3.1.3.1-2 to determine the modulation order (0,) and Target code rate (R) used
m the physical dewnlink shared channel.

elzeif the UE is configured with the higher layer parameter mcs-Table given by SP3-confi set to 'gamf4LowSE’, and
the PDSCH is scheduled with C3-RNTI

- theUE shall use Jiyrvand Table 3.1.3.1-3 to determine the medulation erder (0,0 and Target cods rate (R) used
m the physical downlink shered channel.

glza

- theUE shall use Jiyrsand Table 3.1.3.1-1 to determine the medulation order (9,0 and Target cods rate (R) used
m the physical downlink shered channel

end

The UE is not expect=d to decode 2 PDSCH scheduled with P-RNTL RA-BNTL SI-BNTIand (=2




_m;i::: = M“”“'a&;” OV | gt code Rate & x [1024) eﬁﬁ;‘gﬂ;
1] F T20 0.Z33g
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Table 5.1.3.1-1: MCS index table 1 for PDSCH

[MCSIndex [| Modulation Order Spectral

Tucs Qa Target code Rate R x [1024] efficiency

] Z T 02343
1 el 153 03770
2 P 303 0.6076
3 el 445 0.8770
4 Pl B0 1750
5 4 378 14766
B 4 434 18063
T g 450 iEIES
] ) ER3 2607
9 ) &1G 24063
10 g EED 2ET0T
11 & 465 27305
12 ] BT 30253
13 ] BET 33273
14 ] BTG 36054
15 o T 35023
16 ;] FRE:] EeE ]
17 ] T2 4734
18 5] il 40164
19 ] i3 1152
20 g Bol.b 53320
21 ] 71 EEELT
22 4 T4 5 2006
23 i Tor 0.2200
24 g LES] B.ET0T
25 g ooh GRS ES
26 o 9105 7160
27 g o045 74063
28 el TESENVE

29 4 reserved

30 ] reserved

3 g resenved

Table 5.1.3.1-2: MCS index table 2 for PDSCH




—mfi::d“ “"'d“'ag;" U | anget code Rate &x [1024] Efﬁ:;:i;
1] = 30 U565
1 2 40 0.07al
] pd 50 0.0077
3 2 o4 07250
4 2 70 0.1523
5 2 =12 01534
] 2 T30 02344
T el 157 0. 3066
] 2 153 03770
9 2 25T 0. 480
10 2 KN G.el1e
11 2 379 0.7
12 2 445 0.avio
13 ] L9l 10273
14 2 Bl 11788
15 4 340 13281
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19 4 BRI TIelE
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23 i 51T 30253
24 ] EBT 33173
25 ] &16 3.6054
26 ] ooh 35073
27 ] 719 43729
20 o Ti2 45234
] 2 reserved
30 4 reserved
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Table 5.1.3.1-3: MCS index table 3 for PDSCH

In case the higher layer parameter maxNrofCodeWordsScheduledByDCT indicates that two codeword transmission is
enabled, then a transport block 1s disabled by DCI format 1_1 if Iyes =26 and if jy;; = 1 for the corresponding transport
block, otherwise the transport block is enabled. If both transport blocks are enabled, transport block 1 and 2 are mapped
to codeword 0 and 1 respectively. If only one transport block is enabled. then the enabled transport block is always
mapped to the first codeword.

Forthe PDSCH assigned by a PDCCH with DCI format 1_0 or format 11 with CRC scrambled by C-RNTIL, new-
RNTI. TC-RNTI, CS-RNTL or SI-RNTL if Table 5.1.3.1-2 is used and 0 < I 14-c =27, or a table other than Table

5.1.3.1-2 is used and 0 <7 4-c <28, the UE shall, except if the transport block is disabled in DCI format 1_1, first
determine the TBS as specified below:

1) The UE shall first determine the number of REs (Nzg) within the slot.

- AUE first determines the number of REs allocated for PDSCH within a PRB ( N;u- ) by

Npp = N;EB N ;I.jﬂ 5= A-"gﬁs - N;?B , where Nig =12 is the number of subcarriers in a physical resource

block, f\."g;m 18 the number of symbols of the PDSCH allocation within the slot. '\g‘ﬁw is the number of
REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups
without data, as indicated by DCI format 1_1 or as deseribed for format 1_0 in Subclause 5.1.6.2, and ‘\jf’g
is the overhead configured by higher layer parameter xOverhead in PDSCH-ServingCellConfig. Ifthe

. . PRB
xOverhead in PDSCH-ServingCellconfig is not configured (a value from 0. 6, 12, or 18).the N,j,  issetto]



FPRB

0. If the PDSCH is scheduled by PDCCH with a CRC scrambled by SI-BRNTI, RA-RNTI or P-RNTI, iV,

1s assumed to be 0.

- A UE determines the total number of REs allocated for PDSCH ( Nz ) by Ny =11iﬂ[156. Nyr ) Mg,

where npgeis the total number of allocated PEBs for the UE.

2} Intermediate number of information bits (M) is obtained by Ny . = Npe-RO, L.

If V-, =3824

infe =

Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

endif

3) When N, - =3824 TBS is determined as follows

infe =

- quantized intermediate number of information bits N, ;, =max i 242" { N . where
n=max(3.[log 1 (Npe, )] —6).
- useTable 5.1.3.2-2 find the closest TBS that is notless than N, ..

Index TBS Index TBS Index TBS Index TBS
1 24 31 336 &1 1288 91 3624
2 32 32 352 62 1320 o2 3762
3 40 33 368 63 1352 o3 3524
4 45 34 354 64 1416
3 56 35 408 65 1480
& 64 36 432 66 1544
[ 72 37 455 67 1608
8 a0 38 430 63 1672
9 a8 33 504 69 1736
10 06 40 E23 TO 1800

11 104 41 Eh2 1 1864
12 112 42 576 T2 1928
13 120 43 608 73 2024
14 128 44 640 74 2088
15 136 45 G672 Fis) 21582
16 144 46 704 TG 2216
17 152 47 736 i 2280
18 160 43 763 T3 2403
19 168 49 a08 79 2472
20 176 H 948 a0 2536
21 184 51 a8 a1 2600
22 192 h2 928 a2 2664
23 208 53 034 a3 2728
24 224 B4 1032 24 2792
25 240 5 1064 a5 2856
26 256 b6 1128 a6 2076
27 272 AV 1160 ar 3104
28 288 53 1182 a8 3240
29 304 ] 1224 29 3368
30 320 60 1265 90 3456

Table 5.1.3.2-2: TBS for N, <3824



4) When Nz, >3824  TBS is determimed as follows.

N =24
- quantized intermediate number of mformation bits N, = max{3840 2" xround ( —5—)J where

n=|10gy(Nips, —24) |- 5 and ties in the round function are broken towards the next largest mteger.

- R4
1BS=8C [—mé’gA :—A,where c= [—"“;Sl;“ﬂl
else
if N, >8424
135 = sc{;sc;m' 24, where C= [\’.34;2411
glsg
ms=s[—‘ Vuto 4241y,
8§ |
endif
endif

elseif Table 5.1.3.1-21s used and 28 <7y 4ne =31,

- theTBS is assumed to be as determimed from the DCI transportad m the latest PDCCH for the same transport
block usmg 0 < Jygpe <27 . If there is no PDCCH for the same transport block usmg 0 < [y <27, and if

the mitial PDSCH for the same transport block 1s semi-persistently scheduled. the TBS shall be determmed
from the most recent semi-persistent scheduling assignment PDCCH.

- the TBS is assumed to be as determined from the DCItransportad m the latest PDCCH for the same transport
block using 0 <7405 <28 . If there 1s no PDCCH for the same transport block usmg 0 <740 <28, and if

the mitial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determmed
from the most recent semi-persistent scheduling assignment PDCCH.



