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Introduction
In this contribution, a text proposal is provided for the introduction of shortened processing time in 36.213 section 8.
[bookmark: _Ref178064866]Discussion
Several changes are proposed for section 8.0 of 36.213 to introduce shortened processing time and short TTI. They concern:
· Clarification on the number of HARQ processes that depends on if the UL grant is found in CSS or USS
· The case for subframe based transmission for CSI request was omitted in one of the cases
· Clarification on where MCS and RV are read for short processing time 

The changes are summarized into a text proposal with track changes.
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	1st modified subclause 



8	Physical uplink shared channel related procedures
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG. 
If a UE is configured with a LAA SCell for UL transmissions, the UE shall apply the procedures described in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.
For a non-BL/CE UE, and for FDD and transmission mode 1 and a cell that is not a LAA SCell, there shall be 16 uplink HARQ processes per serving cell configured with higher layer parameter ShortTTI-Length and with higher layer parameter shortProcessingTime if the PDCCH corresponding to PUSCH is in the UE-specific search space. For a non-BL/CE UE, and for FDD and transmission mode 1 and a cell that is not a LAA SCell, there shall be 16 uplink HARQ processes per serving cell configured with higher layer parameter ul-TTI-Length, otherwise 8 uplink HARQ processes per serving cell for non-subframe bundling operation, i.e. normal HARQ operation, and 3 uplink HARQ processes for subframe bundling operation when parameter e-HARQ-Pattern-r12 is set to TRUE and 4 uplink HARQ processes for subframe bundling operation otherwise. For a non-BL/CE UE, and for FDD and transmission mode 2 and a cell that is not a LAA SCell, there shall be 16 uplink HARQ processes per serving cell for non-subframe bundling operation and there are two HARQ processes associated with a given subframe as described in [8]. The subframe bundling operation is configured by the parameter ttiBundling provided by higher layers.
For FDD and a BL/CE UE configured with CEModeA, there shall be at most 8 uplink HARQ processes per serving cell.
For FDD and a BL/CE UE configured with CEModeB, there shall be at most 2 uplink HARQ processes per serving cell.
For a LAA SCell, and transmission mode 1, there shall be 16 uplink HARQ processes. For a LAA SCell, and transmission mode 2, there shall be 32 uplink HARQ processes. 
In case higher layers configure the use of subframe bundling for FDD and TDD, the subframe bundling operation is only applied to UL-SCH, such that four consecutive uplink subframes are used. 
A BL/CE UE is not expected to be configured with simultaneous PUSCH and PUCCH transmission.
[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
The term "UL/DL configuration" in this Subclause refers to the higher layer parameter subframeAssignment unless specified otherwise. 
Throughout this section, if the UE is configured with higher layer parameter ShortTTI-Length and the corresponding PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is detected in a subslot, if the UE is configured for subslot uplink transmissions, is determined based on higher layer configuration from , otherwise. If subslot number n is in subframe N, subslot refers to subslot number in subframe .
For a given serving cell, if a UE is configured with higher layer parameter shortProcessingTime, the UE is not expected to receive 
-	more than one uplink scheduling grants for an uplink subframe for both frame structures type 1 and type 2.
-	more than one uplink scheduling grants in downlink subframe for frame structure type 1. 
For a serving cell, and a UE configured with higher layer parameter ul-TTI-Length, the UE is not expected to transmit subframe-based PUSCH -	in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B or without a corresponding PDCCH/EPDCCH if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B corresponding to a PUSCH transmission in the same subframe or if the UE transmits a slot/subslot-based PUSCH without a corresponding PDCCH/SPDCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response
-	in case subslot-based PUSCH is used
-	in case slot-based PUSCH is used if the bundling is configured for the cell.
-	in a given subframe corresponding to PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B received in subframe n if the UE detects PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in any subframe from subframe n+1 to subframe n+WUL corresponding to a PUSCH transmission, and WUL is indicated by skipSubframeProcessing capability [12],
-	in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUCCH. The UE shall apply spatial HARQ-ACK bundling on the HARQ-ACK response
-	in case subslot-based PUCCH is used
-	in case slot-based PUCCH is used if the bundling is configured for the cell.
-	in case of a collision between the subframe-based PUSCH, subframe-based PUCCH, and slot/subslot-based PUSCH when simultaneous PUSCH and PUCCH transmission is configured for the UE. The UE shall transmit the HARQ-ACK response corresponding to the subframe-based PUSCH using the slot/subslot-based PUSCH.
-	in case of a collision between the subframe-based PUSCH and slot/subslot-based PUCCH/PUSCH in more than one slots/subslots of a subframe, the UE shall transmit the HARQ-ACK response associated with the subframe-based PUSCH using the first occurrence of the slot/subslot-based PUCCH/PUSCH in the subframe.
For a serving cell, and a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to transmit PUSCH corresponding to PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in UpPTS of the special subframe in frame structure type 2 with special subframe configuration 0-9.
For a UE configured with more than one serving cell and not capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, in case of a collision between 
-	a slot-based PUSCH of first serving cell and a subframe-based PUSCH/PUCCH/SRS/PRACH of second serving cell or 
-	a subslot-based PUSCH of first serving cell and a subframe/slot-based PUSCH/PUCCH/SRS/PRACH of second serving cell
the uplink transmission(s) of the second serving cell are dropped.

For a serving cell that is not a LAA SCell, and for FDD and normal HARQ operation, the UE shall upon detection on a given serving cell of a 
-	PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+ kp according to the PDCCH/EPDCCH and PHICH information where  if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, otherwise.
-	PDCCH/SPDCCH with DCI format 7-0A/7-0B intended for the UE in
-	slot n, perform a corresponding PUSCH transmission in slot 
-	subslot n, perform a corresponding PUSCH transmission
-	in subslot if the UE is configured with subslot-based uplink transmissions, or
-	in slot 0 of subframe N if the UE is configured with slot-based uplink transmissions, and subslot n (with n being subslot numbered from 0 to 5 within a subframe) is only one of
-	subframe N-3, and subslot number n=4 or 5, or
-	subframe N-2, and subslot number n=0
-	in slot 1 of subframe N if the UE is configured with slot-based uplink transmissions, and subslot n belongs to subframe N-2, and n is only one of subslot number {1, 2, 3}
-	if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
For FDD-TDD and normal HARQ operation and a PUSCH for serving cell [image: ] with frame structure type 1, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0/4 and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission for serving cell c in subframe n+ according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], where  if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, otherwise.
For normal HARQ operation, if the UE detects a PHICH transmission and if the most recent PUSCH transmission for the same transport block was using spatial multiplexing according to Subclause 8.0.2 and the UE does not detect a PDCCH/EPDCCH with DCI format 4 in subframe n intended for the UE, the UE shall perform the corresponding PUSCH retransmission in the associated subframe according to the PHICH information, and using the number of transmission layers and precoding matrix according to the most recent PDCCH/EPDCCH, if the number of negatively acknowledged transport blocks is equal to the number of transport blocks indicated in the most recent PDCCH/EPDCCH associated with the corresponding PUSCH. 
For normal HARQ operation, if the UE detects a PHICH transmission and if the most recent PUSCH transmission for the same transport block was using spatial multiplexing according to Subclause 8.0.2 and the UE does not detect a PDCCH/EPDCCH with DCI format 4 in subframe n intended for the UE, and if the number of negatively acknowledged transport blocks is not equal to the number of transport blocks indicated in the most recent PDCCH/EPDCCH associated with the corresponding PUSCH then the UE shall perform the corresponding PUSCH retransmission in the associated subframe according to the PHICH information, using the precoding matrix with codebook index 0 and the number of transmission layers equal to number of layers corresponding to the negatively acknowledged transport block from the most recent PDCCH/EPDCCH. In this case, the UL DMRS resources are calculated according to the cyclic shift field for DMRS [3] in the most recent PDCCH/EPDCCH with DCI format 4 associated with the corresponding PUSCH transmission and number of layers corresponding to the negatively acknowledged transport block. 
If a UE is configured with the carrier indicator field for a given serving cell, the UE shall use the carrier indicator field value from the detected PDCCH/EPDCCH with uplink DCI format to determine the serving cell for the corresponding PUSCH transmission.
For FDD and normal HARQ operation, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot/subslot n, when simultaneous PUSCH and PUCCH transmission is not configured for the UE, then UCI is mapped on the corresponding PUSCH transmission on, 
-	slot n+4 for slot-based PUSCH transmissions when the higher layer parameter dl-TTI-Length is set to 'slot'
-	slot 0 of subframe N+2 for slot-based PUSCH transmissions in case of subslot number n=4 or 5 in subframe N-1, or subslot number n=0 in subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-	slot 1 of subframe N+2 for slot-based PUSCH transmissions in case of subslot number n=1 or 2 or 3 in subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-	subslot for subslot-based PUSCH transmissions 
-	subframe n+ kp where  if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, otherwise for subframe-based PUSCH transmissions.
For FDD and a BL/CE UE configured with CEModeA, if an MPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+4 UCI is mapped on the corresponding PUSCH transmission, including all subframe repetitions of the PUSCH transmission.
For FDD-TDD and normal HARQ operation, for a serving cell with frame structure type 1, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot/subslot n, when simultaneous PUSCH and PUCCH transmission is not configured for the UE, UCI is mapped on the corresponding PUSCH transmission on
-	slot n+4 for slot-based PUSCH transmissions when the higher layer parameter dl-TTI-Length is set to 'slot'
-	slot 0 of subframe N+2 for slot-based PUSCH transmissions in case of subslot number n=4 or 5 in subframe N-1, or subslot n=0 corresponding to subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-	slot 1 of subframe N+2 for slot-based PUSCH transmissions in case of subslot number n=1 or 2 or 3 in subframe N when the higher layer parameter dl-TTI-Length is set to 'subslot'
-	subslot for subslot-based PUSCH transmissions.
-	subframe n+ kp where [image: ] if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, [image: ]otherwise for subframe-based PUSCH transmissions.


For TDD, if a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, if the UE is configured with one serving cell or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, then for a given serving cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration.
For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving cells are different, if the serving cell is a primary cell or if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration.

For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving cells are different and if the serving cell is a secondary cell and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, then for the serving cell, the UL reference UL/DL configuration is given in Table 8-0A corresponding to the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL configuration). 
For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration for the serving cell.
For FDD-TDD if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling a secondary serving cell with frame structure type 2, the serving cell UL/DL configuration is the UL-reference UL/DL configuration for the serving cell.

For FDD-TDD, and for secondary serving cell c with frame structure type 2, if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 1 for scheduling the serving cell, the serving cell UL/DL configuration is the UL-reference UL/DL configuration for the serving cell. 

For FDD-TDD, if a UE is configured with more than one serving cell with frame structure type 2, and if the serving cell is a secondary cell with frame structure type 2 and if the UE is configured to monitor PDCCH/EPDCCH in another serving cell with frame structure type 2 for scheduling the serving cell, then for the serving cell, the UL reference UL/DL configuration is given in Table 8-0A corresponding to the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL configuration).

Table 8-0A: UL-reference UL/DL Configuration for serving cell based on the pair formed by (other serving cell UL/DL configuration, serving cell UL/DL configuration)
	Set #
	(other serving cell UL/DL configuration,
 serving cell UL/DL configuration)
	UL-reference UL/DL configuration

	Set 1
	(1,1),(1,2),(1,4),(1,5)
	1

	
	(2,2),(2,5)
	2

	
	(3,3),(3,4),(3,5)
	3

	
	(4,4),(4,5)
	4

	
	(5,5)
	5

	Set 2
	(1,0),(2,0),(3,0),(4,0),(5,0)
	0

	
	(2,1),(4,1),(5,1)
	1

	
	(5,2)
	2

	
	(4,3),(5,3)
	3

	
	(5,4)
	4

	
	(1,6),(2,6),(3,6),(4,6),(5,6)
	6

	Set 3
	(3,1)
	1

	
	(3,2),(4,2)
	2

	
	(1,3),(2,3)
	3

	
	(2,4)
	4

	Set 4
	(0,0),(6,0)
	0

	
	(0,1),(0,2),(0,4),(0,5),(6,1),(6,2),(6,5)
	1

	
	(0,3),(6,3)
	3

	
	(6,4)
	4

	
	(0,6),(6,6)
	6



If a UE is configured with the parameter EIMTA-MainConfigServCell-r12 for a serving cell, for a radio frame of the serving cell, PUSCH transmissions can occur only in subframes that are indicated by eIMTA-UL/DL-configuration as uplink subframe(s) for the serving cell unless specified otherwise.
For TDD and normal HARQ operation, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot n, then on subframe/slot n+k UCI is mapped on the corresponding PUSCH transmission where k is given by 
· Table 8-2m for special subframe configuration 1,2,3,4,6,7,8 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
· Table 8-2n for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
· Table 8-2p if the UE is configured with higher layer parameters ul-TTI-Length and symPUSCH-UpPts-r14, and the corresponding uplink DCI format is 7-0A/7-0B
· Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
· Table 8-2 otherwise, 
when simultaneous PUSCH and PUCCH transmission is not configured for the UE.
For TDD and a BL/CE UE configured with CEModeA, if an MPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the corresponding PUSCH transmission, including all subframe repetitions of the PUSCH transmission, where k is given by Table 8-2.
For FDD-TDD normal HARQ operation, for a serving cell with frame structure type 2, if a PDCCH/EPDCCH with CSI request field set to trigger an aperiodic CSI report on the serving cell, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+k UCI is mapped on the corresponding PUSCH transmission where k is given by Table 8-2 and the "TDD UL/DL configuration" refers to the UL-reference UL/DL configuration for the serving cell, when simultaneous PUSCH and PUCCH transmission is not configured for the UE.
When a UE is configured with higher layer parameter ttiBundling and configured with higher layer parameter e-HARQ-Pattern-r12 set to FALSE or not configured, for FDD and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission in subframe n-5 intended for the UE, perform a corresponding first PUSCH transmission in the bundle in subframe n+4 according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8]. 
When a UE is configured with higher layer parameter ttiBundling and configured with higher layer parameter e-HARQ-Pattern-r12 set to TRUE, for FDD and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission in subframe n-1 intended for the UE, perform a corresponding first PUSCH transmission in the bundle in subframe n+4 according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8].
For both FDD and TDD serving cells, the NDI as signalled on PDCCH/EPDCCH/SPDCCH, the RV as determined in Subclause 8.6.1, and the TBS as determined in Subclause 8.6.2, shall be delivered to higher layers.
For a non-BL/CE UE, for TDD and transmission mode 1 if the UE is not configured with higher layer parameter ul-TTI-Length, the number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]), as indicated in Table 8-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated in Table 8-1a. For TDD and transmission mode 2, the number of HARQ processes per serving cell for non-subframe bundling operation shall be twice the number determined by the UL/DL configuration (Table 4.2-2 of [3]) as indicated in Table 8-1 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise as indicated in Table 8-1a and there are two HARQ processes associated with a given subframe as described in [8]. For TDD and both transmission mode 1 and transmission mode 2, the "TDD UL/DL configuration" in Table 8-1 and Table 8-1a refers to the UL-reference UL/DL configuration for the serving cell if UL-reference UL/DL configuration is defined for the serving cell and refers to the serving cell UL/DL configuration otherwise. 
For a BL/CE UE configured with CEModeA and for TDD, the maximum number of HARQ processes per serving cell shall be determined by the UL/DL configuration (Table 4.2-2 of [3]) according to the normal HARQ operation in Table 8-1. For TDD a BL/CE UE configured with CEModeB is not expected to support more than 2 uplink HARQ processes per serving cell.

Table 8-1: Number of synchronous UL HARQ processes for TDD
	TDD UL/DL configuration
	Number of HARQ processes
 for normal HARQ operation
	Number of HARQ processes 
for subframe bundling operation

	0
	7
	3

	1
	4
	2

	2
	2
	N/A

	3
	3
	N/A

	4
	2
	N/A

	5
	1
	N/A

	6
	6
	3



Table 8-1a: Number of synchronous UL HARQ processes for TDD and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL configuration
	Number of HARQ processes
 for normal HARQ operation
	Number of HARQ processes 
for subframe bundling operation

	0
	9
	N/A

	1
	6
	N/A

	2
	4
	2

	3
	4
	2

	4
	3
	N/A

	5
	2
	N/A

	6
	8
	N/A



For TDD, if the UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell, and if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, 
-	For TDD UL/DL configurations 1-6 and normal HARQ operation and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH/SPDCCH with uplink DCI format in subframe/slot n and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in 
-	Table 8-2m for special subframe configuration 1,2,3,4,6,7,8 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
-	Table 8-2n for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter ul-TTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
-	Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
-	Table 8-2 otherwise,
according to the PDCCH/EPDCCH/SPDCCH and PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].
-	For TDD UL/DL configuration 0 and normal HARQ operation the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: ], as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-5 for UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell. If, for TDD UL/DL configuration 0 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: ], as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for TDD UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in
-	Table 8-2 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, 
-	Table 8-2g if the UE is configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is not configured with higher layer parameter shortProcessingTime for the serving cell,
-	Table 8-2i if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is configured with higher layer parameter shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space, 
-	Table 8-2j if the UE is configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space.
-	Note that  if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, otherwise.
-	For TDD UL/DL configuration 0 and normal HARQ operation the UE shall upon detection of a PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n intended for the UE, perform a corresponding PUSCH transmission in slot n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in
-	Table 8-2m for special subframe configuration 1,2,3,4,6,7,8, and in Table 8-2n for special subframe configuration 0,5,9
-	If both the MSB and LSB of the UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B are set in slot n, the UE shall perform a corresponding PUSCH transmission in both slot n+ k and n+ k+1 
-	Table 8-2p if the UE is configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell
-	 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 or n=12 is set to
-	'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-	'11', the UE shall perform a corresponding PUSCH transmission in slot n+ k+5
-	'00', the UE shall perform a corresponding PUSCH transmission in slot n+ k, n+k+1, and n+k+5.
-	For TDD UL/DL configurations 1-5 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH/SPDCCH with uplink DCI format in subframe/slot n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n+l with l given in Table 8-2h, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, Table 8-2p if the corresponding PDCCH/SPDCCH has dCI format 7-0A/7-0B, in Table 8-2g otherwise, according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8].
-	For TDD UL/DL configuration 6 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format other than 7-0A/7-0B and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=1 or 6 or 9, or PHICH is received in subframe n=0 corresponding to PUSCH transmission in subframe n-6, or PHICH is received in subframe n=5 corresponding to PUSCH transmission in subframe n-7, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise. If, for TDD UL/DL configuration 6 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n, or PHICH is received in subframe n=0 or 5 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for TDD UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise. Note that is given as, 
-	 if and the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
-	 if and the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,
-	otherwise. 
The UE is not expected to receive LSB of the UL index in PDCCH/EPDCCH with uplink DCI format set to 1 in subframe n=9. The UE is not expected to receive LSB of the UL index in PDCCH in the UE-specific search space with uplink DCI format set to 1 in subframes n=5,6 if the the UE is configured with higher layer parameter shortProcessingTime.
-	For TDD UL/DL configuration 6 and normal HARQ operation and the UE is configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n intended for the UE, perform a corresponding PUSCH transmission in slot n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2p
-	 If UL index in the PDCCH/SPDCCH with uplink DCI format 7-0A/7-0B in slot n=2 is set to
-	'10', the UE shall perform a corresponding PUSCH transmission in slot n+ k+1
-	'11', the UE shall perform a corresponding PUSCH transmission in slot n+ k+5
-	'00', the UE shall perform a corresponding PUSCH transmission in slot n+ k, n+k+1, and n+k+5
For TDD, if a UE is configured with more than one serving cell and the TDD UL/DL configuration of at least two configured serving cells is not the same or if the UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD, 
-	For a serving cell with an UL-reference UL/DL configurations belonging to {1,2,3,4,5,6} and normal HARQ operation and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k for the serving cell according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2 otherwise, where the "TDD UL/DL Configuration" given in Table 8-2 refers to the UL-reference UL/DL configuration.
-	For a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: ], as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-5 for UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell. If, for a serving cell with UL-reference UL/DL configuration 0 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to [image: ], as defined in Subclause 9.1.2, or PHICH is received in subframe n=1 or 6 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for a serving cell with UL-reference UL/DL configuration 0, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp for the serving cell if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. Note that k is given in 
-	Table 8-2 if the UE is not configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell, 
-	Table 8-2gif the UE is configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is not configured with higher layer parameter shortProcessingTime for the serving cell,
-	Table 8-2i if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 and the UE is configured with higher layer parameter shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space,
-	Table 8-2j if the UE is configured with higher layer parameters symPUSCH-UpPts-r14 and shortProcessingTime for the serving cell and the corresponding PDCCH is in the UE-specific search space, where the "TDD UL/DL Configuration" given in Table 8-2, Table 8-2g, Table 8-2i, Table 8-2j refers to the UL-reference UL/DL configuration. Note that if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, otherwise.
-	For a serving cell with an UL-reference UL/DL configurations belonging to {1,2,3,4,5} and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n+l with l given in Table 8-2h, perform a corresponding PUSCH transmission in subframe n+k for the serving cell according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g overwise, where the "TDD UL/DL Configuration" given in Table 8-2g, Table 8-2h and Table 8-2j refers to the UL-reference UL/DL configuration.
-	For a serving cell with UL-reference UL/DL configuration configuration 6 and normal HARQ operation and UE configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH with uplink DCI format and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe n+k if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the PDCCH/EPDCCH with uplink DCI format is set to 1 or PHICH is received in subframe n=1 or 6 or 9, or PHICH is received in subframe n=0 corresponding to PUSCH transmission in subframe n-6, or PHICH is received in subframe n=5 corresponding to PUSCH transmission in subframe n-7, with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g overwise. If, for a serving cell with UL-reference UL/DL configuration 6 and normal HARQ operation, the LSB of the UL index in the DCI format 0/4 is set to 1 in subframe n, or PHICH is received in subframe n=0 or 5 corresponding to PUSCH transmission in subframe n-4, the UE shall perform a corresponding PUSCH transmission in subframe n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. If, for a serving cell with UL-reference UL/DL configuration 6, both the MSB and LSB of the UL index in the PDCCH/EPDCCH with uplink DCI format are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+ kp if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2j if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, in Table 8-2g otherwise, where the "TDD UL/DL Configuration" given in Table 8-2g and Table 8-2j refers to the UL-reference UL/DL configuration. Note that kp is given as, 
-	 if and the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space, 
-	 if and the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,
-	otherwise.
The UE is not expected to receive LSB of the UL index in PDCCH/EPDCCH with uplink DCI format set to 1 in subframe n=9. The UE is not expected to receive LSB of the UL index in PDCCH in the UE-specific search space with uplink DCI format set to 1 in subframes n=5,6 if the the UE is configured with higher layer parameter shortProcessingTime.
For TDD UL/DL configurations 1, 2, 3 and 6 and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n-l with l given in Table 8-2a, perform a corresponding first PUSCH transmission in the bundle in subframe n+k according to the PDCCH/EPDCCH and/or PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8], with k given in Table 8-2 if the UE is not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, otherwise k given in Table 8-2g.
For TDD UL/DL configuration 0 and subframe bundling operation, the UE shall upon detection of a PDCCH/EPDCCH with DCI format 0 in subframe n intended for the UE, and/or a PHICH transmission intended for the UE in subframe n-l with l given in Table 8-2a, perform a corresponding first PUSCH transmission in the bundle in subframe n+k according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8] and if the MSB of the UL index in the DCI format 0 is set to 1 or if [image: ], as defined in Subclause 9.1.2, with k given in Table 8-2. If, for TDD UL/DL configuration 0 and subframe bundling operation, the LSB of the UL index in the PDCCH/EPDCCH with DCI format 0 is set to 1 in subframe n or if [image: ], as defined in Subclause 9.1.2, the UE shall perform a corresponding first PUSCH transmission in the bundle in subframe n+7, according to the PDCCH/EPDCCH and PHICH information if a transport block corresponding to the HARQ process of the first PUSCH transmission is generated as described in [8].

Table 8-2: k for TDD configurations 0-6
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	6
	
	
	
	4
	6
	
	
	

	1
	
	6
	
	
	4
	
	6
	
	
	4

	2
	
	
	
	4
	
	
	
	
	4
	

	3
	4
	
	
	
	
	
	
	
	4
	4

	4
	
	
	
	
	
	
	
	
	4
	4

	5
	
	
	
	
	
	
	
	
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5




Table 8-2a: l for TDD configurations 0, 1, 2, 3 and 6
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	9
	6
	
	
	
	9
	6
	
	
	

	1
	
	2
	
	
	3
	
	2
	
	
	3

	2
	
	3
	
	0
	
	
	3
	
	0
	

	3
	1
	
	
	
	
	
	
	7
	0
	1

	6
	5
	5
	
	
	
	6
	6
	
	
	8



Table 8-2g: k for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	5
	
	
	
	4
	5
	
	
	

	1
	6
	6
	
	
	4
	6
	6
	
	
	4

	2
	
	5
	
	4
	
	
	5
	
	4
	

	3
	4
	
	
	
	
	
	
	4
	4
	4

	4
	
	
	
	
	
	
	
	4
	4
	4

	5
	
	
	
	
	
	
	
	4
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5



Table 8-2h: l for TDD configurations 1-5 and UE configured with symPUSCH-UpPts-r14
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	1
	0
	
	
	0
	1
	0
	
	
	0

	2
	
	2
	
	0
	
	
	2
	
	0
	

	3
	0
	
	
	
	
	
	
	1
	0
	0

	4
	
	
	
	
	
	
	
	1
	0
	0

	5
	
	
	
	
	
	
	
	1
	0
	



Table 8-2i: k for TDD configurations 0-6 and UE configured with shortProcessingTime and PDCCH in the UE-specific search space
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	3
	3
	
	
	
	3
	3
	
	
	

	1
	3
	
	
	
	3
	3
	
	
	
	3

	2
	
	
	
	
	3
	
	
	
	
	3

	3
	3
	3
	
	
	
	
	
	
	
	3

	4
	3
	
	
	
	
	
	
	
	
	3

	5
	
	
	
	
	
	
	
	
	
	3

	6
	4
	6
	
	
	
	3
	6
	
	
	4



Table 8-2j: k for TDD configurations 0-6 UE configured with shortProcessingTime and with symPUSCH-UpPts-r14 and PDCCH in the UE-specific search space
	TDD UL/DL
Configuration
	subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	3
	3
	
	
	
	3
	3
	
	
	

	1
	3
	5
	
	
	3
	3
	5
	
	
	3

	2
	
	
	
	3
	3
	
	
	
	3
	3

	3
	3
	3
	
	
	
	
	
	
	3
	3

	4
	3
	
	
	
	
	
	
	
	3
	3

	5
	
	
	
	
	
	
	
	
	3
	3

	6
	3
	5
	
	
	
	3
	5
	
	
	3



Table 8-2m: k for TDD configurations 0-6, special subframe configuration 1,2,3,4,6,7,8 and UE configured with ul-TTI-Length
	TDD UL/DL
Configuration
	slot number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	4
	4
	5
	
	
	
	
	
	
	4
	4
	4
	5
	
	
	
	
	
	

	1
	4
	4
	4
	4　
	
	
	
	
	
	
	4
	4
	4
	4　
	
	
	
	
	
	

	2
	4　
	4　
	
	
	
	
	
	
	
	
	4　
	4　
	
	
	
	
	
	
	
	

	3
	6
	6
	6
	6　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6
	6

	4
	4
	4
	4
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	6
	6
	6
	6　
	
	
	
	
	
	
	4
	4
	4
	4　
	
	
	
	
	6　
	6　



Table 8-2n: k for TDD configurations 0-6, special subframe configuration 0,5,9 and UE configured with ul-TTI-Length
	TDD UL/DL
Configuration
	slot number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	5
	6
	
	
	
	
	
	
	
	4
	5
	6
	
	
	
	
	
	
	

	1
	5
	5　
	5
	
	
	
	
	
	
	5
	5
	5　
	5
	
	
	
	
	
	
	5　

	2
	4　
	4　
	
	
	
	
	
	
	
	
	4　
	4　
	
	
	
	
	
	
	
	

	3
	7　
	7　
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7　
	7　
	7　

	4
	5　
	5　
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5　

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	4　
	5
	6
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	



Table 8-2p: k for TDD configurations 0-6, UE configured with symPUSCH-UpPts-r14, and ul-TTI-Length
	TDD UL/DL
Configuration
	slot number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	0
	4
	5
	6
	
	
	
	
	
	
	
	4
	5
	6
	
	
	
	
	
	
	

	1
	5
	5　
	5
	
	
	
	
	
	5　
	5
	5
	5　
	5
	
	
	
	
	
	5　
	5　

	2
	4　
	4　
	
	
	
	
	
	
	
	4　
	4　
	4　
	
	
	
	
	
	
	
	4　

	3
	7　
	7　
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7　
	7　
	7　
	7　

	4
	5　
	5　
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5　
	5　

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4　

	6
	4　
	5
	6
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	4　



For BL/CE UEs, the higher layers indicate the set of BL/CE UL subframes according to fdd-DownlinkOrTddSubframeBitmapBR and fdd-UplinkSubframeBitmapBR [11]. 
<Unchanged part omitted>
	[bookmark: _Hlk506319378]2nd modified subclause (8.6)



[bookmark: _Toc415085498]8.6	Modulation order, redundancy version and transport block size determination
To determine the modulation order, redundancy version and transport block size for the physical uplink shared channel, the UE shall first
-	for a cell that is not a LAA SCell and that is not configured with higher layer parameter shortProcessingTime and not configured with higher layer parameter ShortTTI-Length or that is configured with higher layer parameter shortProcessingTime and the PDCCH corresponding to the PUSCH is in the common search space, read the "modulation and coding scheme and redundancy version" field ([image: ]) if the UE is a non-BL/CE UEs and read the "modulation and coding scheme" field ([image: ]) if the UE is a BL/CE UE, and
-	for a cell that is not a LAA SCell and that is configured with higher layer parameter shortProcessingTime or with higher layer parameter ShortTTI-Length and the PDCCH corresponding to the PUSCH is in the UE-specific search space, read the "modulation and coding scheme " field ([image: ]) and “redundancy version" field ([image: ]), and
· for a cell that is a LAA SCell, read the "modulation and coding scheme " field ([image: ]) and "redundancy version" field (), and
-	check the "CSI request" bit field, and
-	compute the total number of allocated PRBs ([image: ]) based on the procedure defined in Subclause 8.1, and
-	compute the number of coded symbols for control information.
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