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7.1.7.1
Modulation order and redundancy version determination

For BL/CE UEs configured with CEModeA, [image: image1.wmf]1

MCS

I

is used in place of [image: image2.wmf]MCS

I

in the rest of this Subclause.

The UE shall use [image: image3.wmf]m

Q

= 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 use
[image: image4.wmf]MCS
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and Table 7.1.7.1-1A to determine the modulation order (
[image: image5.wmf]'
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Q

). The modulation order (
[image: image6.wmf]m
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) used in the physical downlink shared channel is set to 
[image: image7.wmf]'
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m

Q

Q

=

;

-
otherwise, the UE shall use
[image: image8.wmf]MCS
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and Table 7.1.7.1-1A to determine the modulation order (
[image: image9.wmf]m

Q

) used in the physical downlink shared channel.
-
if the higher layer parameter altCQI-Table-1024QAM-r15 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 or SPS-C-RNTI,

-
if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall use[image: image10.wmf]MCS
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and Table 7.1.7.1-1B to determine the modulation order ([image: image11.wmf]'

m
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). The modulation order ([image: image12.wmf]m
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) used in the physical downlink shared channel is set to [image: image13.wmf]'
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;

-
otherwise, the UE shall use[image: image14.wmf]MCS
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and Table 7.1.7.1-1B to determine the modulation order ([image: image15.wmf]m

Q

) used in the physical downlink shared channel.

-
else if the higher layer parameter altCQI-Table-1024QAM-STTI_r15 is configured, and if the PDSCH is assigned by a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI or SPS-C-RNTI,

-
the UE shall use[image: image16.wmf]MCS
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and Table 7.1.7.1-1B to determine the modulation order ([image: image17.wmf]m

Q

) used in the physical downlink shared channel.
-
else 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 use[image: image18.wmf]MCS

I

and Table 7.1.7.1-1A to determine the modulation order ([image: image19.wmf]'

m

Q

). The modulation order ([image: image20.wmf]m
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) used in the physical downlink shared channel is set to [image: image21.wmf]'
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;

-
otherwise, the UE shall use[image: image22.wmf]MCS
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and Table 7.1.7.1-1A to determine the modulation order ([image: image23.wmf]m

Q

) used in the physical downlink shared channel.

-
else
-
if the higher layer parameter altCQI-Table-STTI-r15 is configured, and if the PDSCH is assigned by a    PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI, 

-
the UE shall use[image: image24.wmf]MCS

I

and Table 7.1.7.1-1A to determine the modulation order ([image: image25.wmf]m

Q

) used in the physical downlink shared channel.
-
if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall use[image: image26.wmf]MCS

I

and Table 7.1.7.1-1 to determine the modulation order ([image: image27.wmf]'

m

Q

). The modulation order ([image: image28.wmf]m

Q

) used in the physical downlink shared channel is set to [image: image29.wmf]'

m

m
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=

;

-
otherwise, the UE shall use[image: image30.wmf]MCS

I

and Table 7.1.7.1-1 to determine the modulation order ([image: image31.wmf]m

Q

) used in the physical downlink shared channel.

Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

	MCS Index
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	Modulation Order
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	Modulation Order
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	TBS Index
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	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
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	Modulation Order
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	Modulation Order
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	TBS Index
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	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 7.1.7.1-1B. Modulation and TBS index table 3 for PDSCH

	MCS Index
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	Modulation Order
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	Modulation Order
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	TBS Index
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	0
	2 
	2
	0 

	1
	2 
	2
	2 

	2
	2 
	2
	4 

	3
	2 
	4
	6 

	4
	2 
	4
	8 

	5
	4 
	6
	11 

	6
	4 
	6
	13 

	7
	4 
	8
	15 

	8
	6 
	8
	16 

	9
	6 
	8
	18 

	10
	6 
	8
	20 

	11
	6 
	8
	21 

	12
	6 
	8
	22 

	13
	6 
	8
	23 

	14
	6 
	8
	24 

	15
	8 
	8
	25 

	16
	8 
	8
	27 

	17
	8 
	8
	28 

	18
	8 
	8
	29 

	19
	8 
	8
	30 

	20
	8 
	8
	31 

	21
	8 
	8
	32 

	22
	8 
	8
	33/33A/33B 

	23
	10
	10
	34A

	24
	10
	10
	35

	25
	10
	10
	36

	26
	10
	10
	37A/37

	27
	2 
	2 
	reserved

	28
	4 
	4 
	

	29
	6 
	6 
	

	30
	8 
	8 
	

	31
	10
	10
	


Table 7.1.7.1-1C. Modulation and TBS index table 4 for PDSCH

	MCS Index
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	Modulation Order
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	Modulation Order

[image: image46.wmf]'

m

Q


	TBS Index

[image: image47.wmf]TBS
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	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 a given serving cell, if the UE is configured with higher layer parameter blindSubframePDSCH-Repetitions, for PDSCH transmitted in a given block of k subframes corresponding to DCI format 1A with CRC scrambled by C-RNTI in UE-specific search space, the redundancy version (rvidx) for the [image: image48.wmf]th

j

 subframe is determined according to 

-
Table 7.1.7.1-2 using 
[image: image49.wmf]()mod4
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 if the configured higher layer parameter RV-cyclingSequenceSubframePDSCH-Repetitions parameter is set to '{0,2,3,1}';
-
Otherwise, 
[image: image51.wmf]0

rv

=

for all of the k PDSCH transmissions.
where the value of 
[image: image52.wmf]DCI

rv

 and k are determined by the 'Redundancy version' and 'Repetition number' fields in the corresponding DCI, respectively.
For a given serving cell, if the UE is configured with higher layer parameter blindSlotSubslotPDSCH-Repetitions, for PDSCH transmitted in a given block of k slots/subslots corresponding to DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the redundancy version (rvidx) for the [image: image53.wmf]th

j

 slot/subslot is determined according to 

-
Table 7.1.7.1-2 using 
[image: image54.wmf]()mod4
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 if the configured higher layer parameter RV-cyclingSequenceSlotsublotPDSCH-Repetitions parameter is set to '{0,2,3,1}';
-
Otherwise, 
[image: image56.wmf]0

rv

=

for all of the k PDSCH transmissions.
where the value of 
[image: image57.wmf]DCI
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 and k are determined by the 'Redundancy version' and 'Repetition number' fields in the corresponding DCI, respectively.
For a UE configured with altMCS-Table, the UE is not expected to receive a PDSCH with a modulation order of 1024QAM unless configured with altCQI-Table-1024QAM-r15, and the UE is not expected to receive a PDSCH with a modulation order of 256QAM unless configured with altCQI-Table-r12.
For BL/CE UEs, the same redundancy version is applied to PDSCH transmitted in a given block of [image: image58.wmf]acc

N

 consecutive subframes, if the PDSCH is not carrying SystemInformationBlockType1-BR or SI message. The subframe number of the first subframe in each block of [image: image59.wmf]acc
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consecutive subframes, denoted as [image: image60.wmf]abs,1
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 for TDD. Denote [image: image64.wmf]0
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 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: image65.wmf]PDSCH
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 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: image66.wmf]th
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 block of [image: image67.wmf]acc
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consecutive subframes within the set of [image: image68.wmf]PDSCH
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 subframes, the redundancy version (rvidx) is determined according to Table 7.1.7.1-2 using [image: image69.wmf](
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 blocks of subframes are sequential in time, starting with [image: image73.wmf]0
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 to which subframe[image: image74.wmf]0
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 belongs. For a BL/CE UE configured in CEModeA, [image: image75.wmf]1
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 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: image77.wmf]4
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Table 7.1.7.1-2: Redundancy version
	Redundancy version Index
[image: image80.wmf]rv


	rvidx

	0
	0

	1
	2

	2
	3

	3
	1


9.2
PDCCH/EPDCCH/MPDCCH validation for semi-persistent scheduling

<Unchanged parts are omitted>
Table 9.2-1: Special fields for Semi-Persistent Scheduling Activation PDCCH/EPDCCH/SPDCCH Validation

	
	DCI format 0
	DCI format 1/1A
	DCI format
 2/2A/2B/2C/2D
	DCI format
 7-0A/7-0B
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'
	N/A
	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present
	N/A
	N/A
	set to '0'
	N/A

	Modulation and coding scheme 
and redundancy version
	MSB is set to '0'
	N/A
	N/A
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
TDD: set to '0000'
	FDD: set to '000'
TDD: set to '0000'
	set to '0000'
	set to '0000'

	Modulation and coding scheme
	N/A
	MSB is set to '0' for 5-bit MCS field, otherwise two MSBs are set to ‘0’
	For the enabled transport block:
MSB is set to '0' for 5-bit MCS field, otherwise two MSBs are set to ‘0’
	-
	-

	Redundancy version
	N/A
	set to '00'
	For the enabled transport block:
set to '00'
	set to '00'
	set to '00'

	TPC command for slot/subslot-PUCCH
	N/A
	N/A
	N/A
	N/A
	set to '00'

	Cyclic Shift Field mapping table for DMRS
	-
	N/A
	N/A
	set to '0'
	N/A


Table 9.2-1A: Special fields for Semi-Persistent Scheduling Release PDCCH/EPDCCH/SPDCCH Validation

	
	DCI format 0
	DCI format 1A
	DCI format 7-0A/7-0B
	DCI format 7-1A/1B/1C/1D/1E/1F/1G

	TPC command for scheduled PUSCH
	set to '00'

	N/A
	set to '00'
	N/A

	Cyclic shift DM RS
	set to '000' if present

	N/A
	set to '0'
	N/A

	Modulation and coding scheme 
and redundancy version
	set to '11111'
	N/A
	N/A
	N/A

	Resource block assignment and 
hopping resource allocation
	Set to all '1's
	N/A
	N/A
	N/A

	HARQ process number
	N/A
	FDD: set to '000'
 TDD: set to '0000'
	set to '0000'
	set to '0000'

	Modulation and coding scheme
	N/A
	set to '11111' for 5-bit MCS field, otherwise set to ’111111’
	set to '11111'
	set to '11111'

	Redundancy version
	N/A
	set to '00'
	set to '00'
	set to '00'

	Resource block assignment
	N/A
	Set to all '1's
	set to all '1's
	set to all '1's

	TPC command for slot/subslot-PUCCH
	N/A
	N/A
	N/A
	set to '00'

	Cyclic Shift Field mapping table for DMRS
	-
	N/A
	set to '0'
	N/A


<Unchanged parts are omitted>
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