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[bookmark: _Toc415085458]7.1.7	Modulation order and transport block size determination 
To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall first
-	if the UE is a BL/CE UE
-	if PDSCH is assigned by MPDCCH DCI format 6-1A

-	read the 4-bit "modulation and coding scheme ()" field in the DCI

-	The UE is not expected to receive a DCI format 6-1A indicating 
-	else if PDSCH is assigned by MPDCCH DCI format 6-2

-	read the 3-bit "modulation and coding scheme ()" field in the DCI

-	The UE is not expected to receive a DCI format 6-2 indicating 
-	else if PDSCH is assigned by MPDCCH DCI format 6-1B



-	read the 4-bit "modulation and coding scheme ()" field in the DCI and set =. 
-	else if PDSCH carriers SystemInformationBlockType1-BR

-	set  to the value of the parameter schedulingInfoSIB1-BR configured by higher-layers
-	otherwise

-	read the 5-bit "modulation and coding scheme" field () in the DCI
and second if the PDCCH DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then
-	for DCI format 1A:


-	set the Table 7.1.7.2.1-1 column indicator to from Subclause 5.3.3.1.3 in [4] 
-	for DCI format 1C:
-	use Table 7.1.7.2.3-1 for determining its transport block size.
else 
-	if the UE is a BL/CE UE
-	if MPDCCH DCI CRC is scrambled by RA-RNTI for DCI format 6-1A


-	set the Table 7.1.7.2.1-1 column indicator to from Subclause 5.3.3.1.12 in [4]
-	else if PDSCH is assigned by MPDCCH DCI format 6-2
-	use Table 7.1.7.2.3-1 for determining its transport block size.
-	else if PDSCH carriers SystemInformationBlockType1-BR 
-	use Subclause 7.1.7.2.7 for determining its transport block size.
-	else if PDSCH is assigned by MPDCCH DCI format 6-1B
-	use Subclause 7.1.7.2.6 for determining its transport block size if the UE is not configured with higher layer parameter ce-pdsch-maxBandwidth-config with value ≥5MHz and not configured with higher layer parameter mpdcch-PDSCH-MaxBandwidth-SC-MTCH with value 24 PRBs.
-	otherwise,

-	set  to the total number of allocated PRBs based on the procedure defined in Subclause 7.1.6.
-	if PDSCH is assigned by MPDCCH DCI format 6-1A, the repetition number field in the DCI indicates PDSCH repetition level 1, and the transport block is transmitted in DwPTS of the special subframe in frame structure type 2, then
-	for special subframe configuration 9 with normal cyclic prefix:

-	set the Table 7.1.7.2.1-1 column indicator 
-	for other special subframe configurations:

-	set the Table 7.1.7.2.1-1 column indicator ,

-	else set the Table 7.1.7.2.1-1 column indicator .
-	otherwise

-	set  to the total number of allocated PRBs based on the procedure defined in Subclause 7.1.6.
-	if the higher layer parameter altMCS-Table is not configured, or for PDSCH assigned by DCI other than DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI; if the transport block is transmitted in DwPTS of the special subframe in frame structure type 2, or is transmitted in the subframes with the same duration as the DwPTS duration of a special subframe configuration in frame structure type 3, then 
-	for special subframe configuration 9 and 10 with normal cyclic prefix or special subframe configuration 7 with extended cyclic prefix:

-	set the Table 7.1.7.2.1-1 column indicator 
-	for other special subframe configurations:

-	set the Table 7.1.7.2.1-1 column indicator , 
-	else if the higher layer parameter altMCS-Table is configured, and for PDSCH assigned by DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI; if the the transport block transmitted in DwPTS of the special subframe in frame structure type 2, or is transmitted in the subframes with the same duration as the DwPTS duration of a special subframe configuration in frame structure type 3, then 
	-	if , set  to higher layer parameter altMCS-Table-scaling, otherwise 
-	for special subframe configuration 9 and 10 with normal cyclic prefix or special subframe configuration 7 with extended cyclic prefix:
-	set the Table 7.1.7.2.1-1 column indicator  
-	for other special subframe configurations:
-	set the Table 7.1.7.2.1-1 column indicator  
-	else if the higher layer parameter altMCS-Table is configured, and for PDSCH assigned by DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI; then 
	-	if , set  to higher layer parameter altMCS-Table-scaling, otherwise 
-	set the Table 7.1.7.2.1-1 column indicator  

-	else, set the Table 7.1.7.2.1-1 column indicator .


-	for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the derived transport block size (after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer) is scaled by α (for slot-based PDSCH, and for subslot-based PDSCH), then rounded to the closest valid transport block size in
-	Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,
-	Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers,
-	Table 7.1.7.2.4-1when the transport block is mapped to three spatial layers,
-	Table 7.1.7.2.5-1when the transport block is mapped to four spatial layers.

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.932, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with normal downlink CP or configurations 0 and 4 with extended downlink CP in frame structure type 2, or for subframes with the same duration as the DwPTS duration of the special subframe configuration 0 and 5 in frame structure type 3, with the special subframe configurations shown in Table 4.2-1 of [3], or for the special subframe configuration 10 with the higher layer parameter crs-LessDwPTS-r14 set as true, a non-BL/CE UE shall assume there is no PDSCH transmission in DwPTS of the special subframe.
For frame structure type 2, a BL/CE UE shall assume PDSCH is dropped in a special subframe considered as BL/CE DL subframe according to Subclause 6.8B.1 of [3] in the following cases
-	for PDSCH scheduled from UE-specific search space, Type0-MPDCCH common search space, Type1-MPDCCH common search space or Type2-MPDCCH common search space, if an MPDCCH belonging to the corresponding search space is dropped in the special subframe according to clause 9.1.5.
-	if PDSCH carries SI messages.
[bookmark: _Toc415085459]7.1.7.1	Modulation order and redundancy version determination


For BL/CE UEs configured with CEModeA, is used in place of in the rest of this Subclause.

The UE shall use = 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI, or SC-RNTI, or if PDSCH is assigned by MPDCCH DCI Format 6-1B, or if PDSCH carriers SystemInformationBlockType1-BR, or if PDSCH carries BL/CE SI messages, or if the UE is configured with CEModeA and higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' and repetition number field in the corresponding DCI indicates a value greater than 1, otherwise, 
-	if the higher layer parameter altMCS-Table is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI, 




-	if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall useand Table 7.1.7.1-1A to determine the modulation order (). The modulation order () used in the physical downlink shared channel is set to ;


-	otherwise, the UE shall useand Table 7.1.7.1-1A to determine the modulation order () used in the physical downlink shared channel.
-	if the higher layer parameter altCQI-Table-r12 is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI, 




-	if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall useand Table 7.1.7.1-1A to determine the modulation order (). The modulation order () used in the physical downlink shared channel is set to ;


-	otherwise, the UE shall useand Table 7.1.7.1-1A to determine the modulation order () used in the physical downlink shared channel.
-	else




-	if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall useand Table 7.1.7.1-1 to determine the modulation order (). The modulation order () used in the physical downlink shared channel is set to ;


-	otherwise, the UE shall useand Table 7.1.7.1-1 to determine the modulation order () used in the physical downlink shared channel.
Table 7.1.7.1-1: Modulation and TBS index table for PDSCH
	
MCS Index

	
Modulation Order

	
Modulation Order

	
TBS Index


	0
	2
	2
	0

	1
	2
	2
	1

	2
	2
	2
	2

	3
	2
	2
	3

	4
	2
	2
	4

	5
	2
	4
	5

	6
	2
	4
	6

	7
	2
	4
	7

	8
	2
	4
	8

	9
	2
	4
	9

	10
	4
	6
	9

	11
	4
	6
	10

	12
	4
	6
	11

	13
	4
	6
	12

	14
	4
	6
	13

	15
	4
	6
	14

	16
	4
	6
	15

	17
	6
	6
	15

	18
	6
	6
	16

	19
	6
	6
	17

	20
	6
	6
	18

	21
	6
	6
	19

	22
	6
	6
	20

	23
	6
	6
	21

	24
	6
	6
	22

	25
	6
	6
	23

	26
	6
	6
	24

	27
	6
	6
	25

	28
	6
	6
	26/26A

	29
	2
	2
	reserved

	30
	4
	4
	

	31
	6
	6
	



Table 7.1.7.1-1A. Modulation and TBS index table 2 for PDSCH
	
MCS Index

	
Modulation Order

	
Modulation Order

	
TBS Index


	0
	2 
	2
	0 

	1
	2 
	2
	2 

	2
	2 
	2
	4 

	3
	2 
	4
	6 

	4
	2 
	4
	8 

	5
	4 
	6
	10 

	6
	4 
	6
	11 

	7
	4 
	6
	12 

	8
	4 
	6
	13 

	9
	4 
	6
	14 

	10
	4 
	8
	15 

	11
	6 
	8
	16 

	12
	6 
	8
	17 

	13
	6 
	8
	18 

	14
	6 
	8
	19 

	15
	6 
	8
	20 

	16
	6 
	8
	21 

	17
	6 
	8
	22 

	18
	6 
	8
	23 

	19
	6 
	8
	24 

	20
	8 
	8
	25 

	21
	8 
	8
	27 

	22
	8 
	8
	28 

	23
	8 
	8
	29 

	24
	8 
	8
	30 

	25
	8 
	8
	31 

	26
	8 
	8
	32 

	27
	8 
	8
	33/33A/33B 

	28
	2 
	2 
	
reserved

	29
	4 
	4 
	

	30
	6 
	6 
	

	31
	8 
	8 
	



Table 7.1.7.1-1C. Modulation and TBS index table 4 for PDSCH	Comment by Alberto Rico Alvarino: B is used for 1024QAM CR
	
MCS Index

	
Modulation Order

	
Modulation Order

	
TBS Index


	0
	2
	2
	0

	1
	2
	2
	1

	2
	2
	2
	2

	3
	2
	2
	3

	4
	2
	2
	4

	5
	2
	4
	5

	6
	2
	4
	6

	7
	2
	4
	7

	8
	2
	4
	8

	9
	2
	4
	9

	10
	4
	6
	9

	11
	4
	6
	10

	12
	4
	6
	11

	13
	4
	6
	12

	14
	4
	6
	13

	15
	4
	6
	14

	16
	4
	6
	15

	17
	6
	6
	15

	18
	6
	6
	16

	19
	6
	6
	17

	20
	6
	6
	18

	21
	6
	6
	19

	22
	6
	6
	20

	23
	6
	6
	21

	24
	6
	6
	22

	25
	6
	6
	23

	26
	6
	6
	24

	27
	6
	6
	25

	28
	6
	6
	27

	29
	6
	6
	28

	30
	8 
	8
	25 

	31
	8 
	8
	27 

	32
	8 
	8
	28 

	33
	8 
	8
	29 

	34
	8 
	8
	30 

	35
	8 
	8
	31 

	36
	8 
	8
	32 

	37
	8 
	8
	33A 

	38
	8 
	8
	33/33B 

	39
	10
	10
	34A

	40
	10
	10
	35

	41
	10
	10
	36

	42
	10
	10
	37A

	43
	10
	10
	37

	44
	2
	2
	0

	45
	2
	2
	2

	46
	4
	6
	9

	47
	4
	6
	11

	48
	4
	6
	13

	49
	6
	6
	15

	50
	6
	6
	17

	51
	6
	6
	19

	52
	6
	6
	21

	53
	8
	8
	25

	54
	8
	8
	28

	55
	8
	8
	30

	56
	8
	8
	32

	57
	10
	10
	34A

	58
	10
	10
	36

	59
	2
	2
	Reserved

	60
	4
	4
	

	61
	6
	6
	

	62
	8
	8
	

	63
	10
	10
	
















For BL/CE UEs, the same redundancy version is applied to PDSCH transmitted in a given block of  consecutive subframes, if the PDSCH is not carrying SystemInformationBlockType1-BR or SI message. The subframe number of the first subframe in each block of consecutive subframes, denoted as , satisfies , where  for FDD and  for TDD. Denote [image: ] as the subframe number of the first downlink subframe intended for PDSCH, given by n+x as defined in Subclause 7.1.11. The PDSCH transmission spans [image: ] consecutive subframes including non-BL/CE subframes where the PDSCH transmission is postponed. Note that BL/CE subframe(s) refers to either BL/CE DL subframe(s) or BL/CE UL subframe(s). For the [image: ] block of [image: ]consecutive subframes within the set of [image: ] subframes, the redundancy version (rvidx) is determined according to Table 7.1.7.1-2 using , where , and . The  blocks of subframes are sequential in time, starting with  to which subframe[image: ] belongs. For a BL/CE UE configured in CEModeA, [image: ] and  is determined by the 'Redundancy version' field in DCI format 6-1A. For a BL/CE UE configured with CEModeB, or a BL/CE UE receiving PDSCH associated with P-RNTI, [image: ] for FDD and [image: ] for TDD, and .
Table 7.1.7.1-2: Redundancy version
	
Redundancy version Index

	rvidx

	0
	0

	1
	2

	2
	3

	3
	1



[bookmark: _Toc415085460]7.1.7.2	Transport block size determination


For BL/CE UEs configured with CEModeA,  is used in place of in the rest of this Subclause 
If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-	for DCI format 1A or DCI format 6-1A: 



-	the UE shall set the TBS index () equal to  and determine its TBS by the procedure in Subclause 7.1.7.2.1 for . 
-	for DCI format 1C and DCI format 6-2: 


-	the UE shall set the TBS index () equal to  and determine its TBS from Table 7.1.7.2.3-1.
else if the DCI CRC is scrambled by SC-RNTI then 


-	the UE shall set the TBS index () equal to  and determine its TBS from Table 7.1.7.2.3-1.
else if the higher layer parameter altMCS-Table is configured, and for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI




-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1C except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2,  is 33B; otherwise  is 33. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.
-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using .

-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
else if the higher layer parameter altCQI-Table-r12 is configured, then
-	for DCI format 1A with CRC scrambled by C-RNTI and for DCI format 1/1A/2/2A/2B/2C/2D with CRC scrambled by SPS C-RNTI:



-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1.



-	for, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using . If there is no PDCCH/EPDCCH for the same transport block using, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.

-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
-	for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI







-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1A except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 2C/2D and is configured with a33 in tbsIndexAlt,  is 33A, or if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2,  is 33B; otherwise  is 33. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.


-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using .

-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
else if the UE supports ce-pdsch-pusch-maxBandwidth with value ≥5MHz


-	the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 
-	if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 5MHz or if the UE is configured with higher layer parameter pdsch-MaxBandwidth-SC-MTCH with value 24 PRBs 

-	For CEModeA, TBS is determined by the procedure in Subclause 7.1.7.2.8 for 

-	For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.8 for 
-	if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value > 5MHz 

-	For CEModeA, TBS is determined by the procedure in Subclause 7.1.7.2.1 for  

-	For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.1 for 
-	otherwise, 
-	TBS is determined by the procedure in Subclause 7.1.7.2.1
else






-	for, the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 2C/2D and is configured with a26 in tbsIndexAlt,  is 26A; otherwise  is 26. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.



-	for, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using . If there is no PDCCH/EPDCCH for the same transport block using, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.

-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH/EPDCCH/MPDCCH/SPDCCH, and the TBS, as determined above, shall be delivered to higher layers.
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