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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]'

m

Q

). The modulation order (
[image: image6.wmf]m

Q

) used in the physical downlink shared channel is set to 
[image: image7.wmf]'

m

m

Q

Q

=

;

-
otherwise, the UE shall use
[image: image8.wmf]MCS

I

and Table 7.1.7.1-1A to determine the modulation order (
[image: image9.wmf]m

Q

) used in the physical downlink shared channel.
-
else 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,

-
if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall use[image: image10.wmf]MCS

I

and Table 7.1.7.1-1B to determine the modulation order ([image: image11.wmf]'

m

Q

). The modulation order ([image: image12.wmf]m

Q

) 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

I

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

I

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

Q

) used in the physical downlink shared channel is set to [image: image21.wmf]'

m

m

Q

Q

=

;

-
otherwise, the UE shall use[image: image22.wmf]MCS

I

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]'
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Q

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

Q

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

-
otherwise, the UE shall use[image: image30.wmf]MCS
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and Table 7.1.7.1-1 to determine the modulation order ([image: image31.wmf]m

Q

) used in the physical downlink shared channel.

7.1.7.2
Transport block size determination

For BL/CE UEs configured with CEModeA, [image: image32.wmf]1

MCS
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 is used in place of [image: image33.wmf]MCS

I

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 ([image: image34.wmf]TBS

I

) equal to [image: image35.wmf]MCS

I

 and determine its TBS by the procedure in Subclause 7.1.7.2.1 for [image: image36.wmf]26
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. 
-
for DCI format 1C and DCI format 6-2: 
-
the UE shall set the TBS index ([image: image37.wmf]TBS

I

) equal to [image: image38.wmf]MCS

I

 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 ([image: image39.wmf]TBS

I

) equal to [image: image40.wmf]MCS

I

 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 [image: image42.png]


, the UE shall first determine the TBS index (
[image: image43.wmf]TBS
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) using
[image: image44.wmf]MCS
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and 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 [image: image46.png]Iyes =38



, if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2, 
[image: image47.wmf]TBS

I

 is 33B; otherwise 
[image: image48.wmf]TBS

I

 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 [image: image50.png]59 < Iy = 63



, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using [image: image52.png]


.

-
In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if 
[image: image53.wmf]0
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 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 [image: image54.wmf]28

0

MCS

£

£

I

, the UE shall first determine the TBS index ([image: image55.wmf]TBS

I

) using[image: image56.wmf]MCS

I

and 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[image: image57.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using [image: image58.wmf]33
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. If there is no PDCCH/EPDCCH for the same transport block using[image: image59.wmf]26
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, 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 [image: image60.wmf]0
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 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 [image: image61.wmf]27
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, the UE shall first determine the TBS index ([image: image62.wmf]TBS

I

) using[image: image63.wmf]MCS
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and 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 [image: image64.wmf]27
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, if the UE is scheduled by DCI formats 2C/2D and is configured with a33 in tbsIndexAlt, [image: image65.wmf]TBS

I

 is 33A, or if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2, [image: image66.wmf]TBS

I

 is 33B; otherwise [image: image67.wmf]TBS
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 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 [image: image68.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using [image: image69.wmf]27
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.

-
In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if [image: image70.wmf]0
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 and if rvidx = 1 otherwise the transport block is enabled.
else if the higher layer parameter altCQI-Table-STTI-r15 is configured, then
-
for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by SPS C-RNTI:

-
for [image: image71.wmf]28
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, the UE shall determine the TBS index ([image: image72.wmf]TBS
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) using[image: image73.wmf]MCS

I

 by the procedure in Subclause 7.1.7. 

-
for[image: image74.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/SPDCCH for the same transport block using [image: image75.wmf]33
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. If there is no PDCCH/SPDCCH for the same transport block using[image: image76.wmf]26
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, 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/SPDCCH.

-
for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI

-
for [image: image77.wmf]27
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, the UE shall first determine the TBS index ([image: image78.wmf]TBS

I

) using[image: image79.wmf]MCS
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and Table 7.1.7.1-1A. When [image: image80.wmf]27
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, if the UE is scheduled by DCI formats 7-1F/7-1G and is configured with a33 in tbsIndexAlt-STTI, [image: image81.wmf]TBS

I

 is 33A, or if the UE is scheduled by DCI formats 7-1D/7-1C/7-1B and is configured with b33 in tbsIndexAlt2-STTI, [image: image82.wmf]TBS

I

 is 33B; otherwise [image: image83.wmf]TBS

I

 is 33.When [image: image84.wmf]27
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, [image: image85.wmf]TBS

I

 is 33. The TBS is determined by the procedure in Subclause 7.1.7. 

-
for [image: image86.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/SPDCCH for the same transport block using [image: image87.wmf]27
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.

else if the higher layer parameter altCQI-Table-1024QAM-r15 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 [image: image88.wmf]28
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, the UE shall first determine the TBS index ([image: image89.wmf]TBS

I

) using[image: image90.wmf]MCS

I

and Table 7.1.7.1-1. For a transport block, the TBS is determined by the procedure in Subclause 7.1.7.2.1.

-
for [image: image91.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using [image: image92.wmf]TBS

037

I

££

. If there is no PDCCH/EPDCCH for the same transport block using [image: image93.wmf]26
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, 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.

-
for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI;

-
for [image: image94.wmf]MCS

026
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, the UE shall first determine the TBS index ([image: image95.wmf]TBS
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) using[image: image96.wmf]MCS

I

and Table 7.1.7.1-1B except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When [image: image97.wmf]MCS

22
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, if the UE is scheduled by DCI formats 2C/2D and is configured with a33 in tbsIndexAlt, [image: image98.wmf]TBS

I

 is 33A, or if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2, [image: image99.wmf]TBS

I

 is 33B; otherwise [image: image100.wmf]TBS

I

 is 33. When [image: image101.wmf]MCS
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, if the UE is scheduled by DCI formats 2C/2D and is configured with a37 in tbsIndexAlt3, [image: image102.wmf]TBS

I

 is 37A, otherwise [image: image103.wmf]TBS

I

 is 37. 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 [image: image104.wmf]MCS
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using [image: image105.wmf]TBS
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. If there is no PDCCH/EPDCCH for the same transport block using [image: image106.wmf]TBS
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, 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 [image: image107.wmf]0
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 and if rvidx = 1 otherwise the transport block is enabled.

else if the higher layer parameter altCQI-Table-1024QAM-STTI_r15 is configured, then 

-
for 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;

-
for [image: image108.wmf]MCS
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, the UE shall first determine the TBS index ([image: image109.wmf]TBS
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) using[image: image110.wmf]MCS
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and Table 7.1.7.1-1B. When [image: image111.wmf]MCS
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, if the UE is scheduled by DCI formats 7-1F/7-1G and is configured with a33 in tbsIndexAlt-STTI, [image: image112.wmf]TBS

I

 is 33A, or if the UE is scheduled by DCI formats 7-1B/7-1C/7-1D and is configured with b33 in tbsIndexAlt2-STTI, [image: image113.wmf]TBS

I

 is 33B; otherwise [image: image114.wmf]TBS
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 is 33. When [image: image115.wmf]MCS

26
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, if the UE is scheduled by DCI formats 7-1F/7-1G and is configured with a37 in tbsIndexAlt3-STTI, [image: image116.wmf]TBS
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 is 37A, otherwise [image: image117.wmf]TBS
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 is 37. 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 and 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 and 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 and 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 and 7.1.7.2.5.

-
for [image: image118.wmf]MCS
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/SPDCCH for the same transport block using [image: image119.wmf]TBS
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. If there is no PDCCH/SPDCCH for the same transport block using [image: image120.wmf]TBS
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, 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/SPDCCH. 

else if the UE supports ce-pdsch-pusch-maxBandwidth with value ≥5MHz

-
the UE shall first determine the TBS index ([image: image121.wmf]TBS
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) using[image: image122.wmf]MCS
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and 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, 
-
if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1,

-
set 
[image: image123.wmf]TBS

¢

 to the TBS determined by the procedure in Subclause 7.1.7.2.1,

-

[image: image124.wmf]{
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-
otherwise, TBS is determined by the procedure in Subclause 7.1.7.2.8 for [image: image125.wmf]14
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-
For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.8 for [image: image126.wmf]9
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-
if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value > 5MHz 

-
For CEModeA, 
-
if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1,

-
set 
[image: image127.wmf]TBS
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 to the TBS determined by the procedure in Subclause 7.1.7.2.1,

-

[image: image128.wmf]{
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-
otherwise, TBS is determined by the procedure in Subclause 7.1.7.2.1 for [image: image129.wmf]14
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-
For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.1 for [image: image130.wmf]9
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-
otherwise, 

-
TBS is determined by the procedure in Subclause 7.1.7.2.1

else

-
for[image: image131.wmf]28
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, the UE shall first determine the TBS index ([image: image132.wmf]TBS
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) using[image: image133.wmf]MCS
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and 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 [image: image134.wmf]28

MCS

=

I

, if the UE is scheduled by DCI formats 2C/2D and is configured with a26 in tbsIndexAlt, [image: image135.wmf]TBS
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 is 26A; otherwise [image: image136.wmf]TBS
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 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[image: image137.wmf]31
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, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using [image: image138.wmf]28
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. If there is no PDCCH/EPDCCH for the same transport block using[image: image139.wmf]28
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, 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 [image: image140.wmf]0
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 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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