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6.2
Random Access Response Grant

The higher layers indicate the Nr-bit UL Grant to the physical layer, as defined in 3GPP TS 36.321 [8]. 
This is referred to the Random Access Response Grant in the physical layer. 
If BL/CE UE then 

-
If the most recent PRACH coverage enhancement level for the UE is 0 or 1, the contents of the Random Access Response Grant are interpreted according to CEModeA.

-
If the most recent PRACH coverage enhancement level for the UE is 2 or 3, the contents of the Random Access Response Grant are interpreted according to CEModeB.

-
The content of these Nr bits starting with the MSB and ending with the LSB are given in Table 6-2 for CEmodeA and CEmodeB:
-
where 
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Table 6-2: Random Access Response Grant Content field size
	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
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	2

	Msg3 PUSCH Resource allocation
	4
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	MCS
	3
	0

	TBS
	0
	2

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	2
	2

	Zero padding
	4 - 
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	0

	Total Nr-bits
	20
	12


-
For CEmodeB, the Msg3 PUSCH narrowband index indicates the narrowband to be used for first subframe of Msg3 PUSCH transmission as given in Table 6.2-A. 

-
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given in Table 6.2-A and Table 6.2-B is the narrow band used for first subframe of MPDCCH for Random Access Response and is determined by higher layer parameter mpdcch-NarrowbandsToMonitor-r13 if only one narrowband is configured, otherwise, it is determined by Table 6-2-E.

Table 6.2-A: Msg3 PUSCH Narrowband Value for CEmodeB.

	Value of 'Msg3 narrowband index’
	Msg3 PUSCH Narrowband

	'00'
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-
The Msg3/4 MPDCCH narrowband index indicates the narrowband used for first subframe of MPDCCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure as given in Table 6.2-B. The number of downlink narrowbands is given by 
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Table 6.2-B: Msg3/4 MPDCCH Narrowband Value for CEmodeA and CEmodeB.

	Value of 'Msg3/4 MPDCCH narrowband index’
	Msg3/4 MPDCCH Narrowband

	'00'
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-
The repetition number field in the random access response grant configured by higher layers indicates the repetition level for the initial transmission of Msg3 PUSCH as given in Table 6.2-C for CEmodeA and Table 6.2-D for CEmodeB, where 
-
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 is determined by higher layer parameter pusch-maxNumRepetitionCEmodeA-r13 if it is signaled, otherwise 
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-
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 is determined by higher layer parameter pusch-maxNumRepetitionCEmodeB-r13 if it is signaled, otherwise 
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Table 6.2-C: Msg3 PUSCH Repetition Level Value for CEmodeA.

	Value of ’Repetition number’
	Msg3 PUSCH Repetition level

	'00'
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Table 6.2-D: Msg3 PUSCH Repetition Level Value for CEmodeB.

	Value of ’Repetition number’
	Msg3 PUSCH Repetition level

	'000'
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Table 6.2-E: Narrowband (
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	Mapped Preamble Index
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	mod( Preamble Index, 2 )=0
	First narrowband configured by high layer parameter mpdcch-NarrowbandsToMonitor-r13

	mod( Preamble Index, 2 )=1
	Second narrowband configured by high layer parameter mpdcch-NarrowbandsToMonitor-r13


-
The resource allocation field is interpreted as follows: 

-
For CEmodeA, insert one most significant bit with value set to '0', and interpret the expanded resource allocation using UL resource allocation type 0 within the indicated narrowband.
-
For CEmodeB, interpret the resource allocation using UL resource allocation type 2 within the indicated narrowband.
-
The truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to the Random Access Response grant is determined from MCS indices 0 through 7 for CEmodeA in Table 8.6.1-1

The truncated TBS field is interpreted such that the TBS value corresponding to the Random Access Response grant is determined from TBS indices 0 through 3 for CEmodeB in Table 7.1.7.2.1-1 
else,
-
Nr=20, and the content of these 20 bits starting with the MSB and ending with the LSB are as follows:

-
Hopping flag – 1 bit

-
Fixed size resource block assignment – 10 bits

-
Truncated modulation and coding scheme – 4 bits 
If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, then

-
Repetition number of Msg3 – 3 bits

else
-
TPC command for scheduled PUSCH – 3 bits

-
UL delay – 1 bit

-
CSI request – 1 bit

-
The UE shall use the single-antenna port uplink transmission scheme for the PUSCH transmission corresponding to the Random Access Response Grant and the PUSCH retransmission for the same transport block.

-
The UE shall perform PUSCH frequency hopping if the single bit frequency hopping (FH) field in a corresponding Random Access Response Grant is set as 1 and the uplink resource block assignment is type 0, otherwise no PUSCH frequency hopping is performed.  When the hopping flag is set, the UE shall perform PUSCH hopping as indicated via the fixed size resource block assignment detailed below.
-
The fixed size resource block assignment field is interpreted as follows:

-
if 
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Truncate the fixed size resource block assignment to its b least significant bits, where 
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, and interpret the truncated resource block assignment according to the rules for a regular DCI format 0

-
else 

-
Insert b most significant bits with value set to '0' after the NUL_hop hopping bits in the fixed size resource block assignment, where the number of hopping bits NUL_hop is zero when the hopping flag bit is not set to 1, and is defined in Table 8.4-1 when the hopping flag bit is set to 1, and 
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, and interpret the expanded resource block assignment according to the rules for a regular DCI format 0

-
end if

-
The truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to the Random Access Response grant is determined from MCS indices 0 through 15 in Table 8.6.1-1.

-
The TPC command 
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 shall be used for setting the power of the PUSCH, and is interpreted according to Table 6.2-1. 
end if
Table 6.2-1: TPC Command 
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 for Scheduled PUSCH

	TPC Command
	Value (in dB)

	0
	-6

	1
	-4

	2
	-2

	3
	0

	4
	2

	5
	4

	6
	6

	7
	8


In non-contention based random access procedure, the CSI request field is interpreted to determine whether an aperiodic CQI, PMI, RI, and CRI report is included in the corresponding PUSCH transmission according to Subclause 7.2.1. In contention based random access procedure, the CSI request field is reserved.

The UL delay applies for TDD, FDD and FDD-TDD and this field can be set to 0 or 1 to indicate whether the delay of PUSCH is introduced as shown in Subclause 6.1.1. 
< Unchanged parts are omitted >

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.

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+4 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]. 
For FDD-TDD and normal HARQ operation and a PUSCH for serving cell [image: image40.wmf]c

 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+4 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].
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 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, when simultaneous PUSCH and PUCCH transmission is not configured for the UE. 
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 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, when simultaneous PUSCH and PUCCH transmission is not configured for the UE.
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 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 where k is given by Table 8-2, 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, 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, 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 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, with k given in Table 8-2, 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].

-
For TDD 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 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: image41.wmf]0
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, 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 for the serving cell, 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. 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: image42.wmf]1
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, 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+7 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 are set in subframe n, the UE shall perform a corresponding PUSCH transmission in both subframes n+ k and n+7 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, otherwise k given in Table 8-2g.
-
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 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, with k given in Table 8-2g, 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 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 8-2g. 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+6 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+6 if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2g. 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.

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 8-2, 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: image43.wmf]0
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, 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 for the serving cell, 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. 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: image44.wmf]1
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, 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+7 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+7 for the serving cell 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, otherwise k given in Table 8-2g, where the "TDD UL/DL Configuration" given in Table 8-2 and Table 8-2g refers to the UL-reference UL/DL configuration.
-
 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 8-2g, where the "TDD UL/DL Configuration" given in Table 8-2g and Table 8-2h 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 8-2g. 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+6 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+6 if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8], with k given in Table 8-2g, where the "TDD UL/DL Configuration" given in Table 8-2g refers to the UL-reference UL/DL configuration. 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.
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: image45.wmf]0
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, 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: image46.wmf]1
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, 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
	


For BL/CE UEs, the higher layers indicate the set of BL/CE UL subframes according to fdd-DownlinkOrTddSubframeBitmapBR and fdd-UplinkSubframeBitmapBR [11]. 
A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B intended for the UE, perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the MPDCCH, where

-
subframe n is the last subframe in which the MPDCCH is transmitted; and

-
x≤k0<k1<…,kN-1 and the value of [image: image47.wmf]{
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 is determined by the repetition number field in the corresponding DCI, where
-
if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value ‘On’ 
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are given by {1,2,4,8,12,16,24,32} 
-
otherwise, [image: image49.wmf]max
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are given in Table 8-2b and Table 8-2c; and
-
in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) starting with subframe n+x,  and in case N=1, k0=x; 

-
for FDD, x = 4; 

-
for TDD UL/DL configurations 1-6, or for TDD UL/DL configuration 0 and a BL/CE UE in CEModeB, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n’ as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n’ in the above procedure for performing the PUSCH transmission.
-
for TDD UL/DL configuration 0 and a BL/CE UE in CEModeA and N=1, if the MSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the MPDCCH with DCI format 6-0A is set to 1, x = 7. The UE is not expected to receive DCI format 6-0A with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 6-0A
-
The higher layer parameter ttiBundling is not applicable to BL/CE UEs.

-
For a BL/CE UE, in case a PUSCH transmission with a corresponding MPDCCH collides with a PUSCH transmission without a corresponding MPDCCH in a subframe n, the PUSCH transmission without a corresponding MPDCCH is dropped from subframe n.
-
For a BL/CE UE, in case of collision between at least one physical resource block to be used for PUSCH transmission and physical resource blocks corresponding to configured PRACH resources for BL/CE UEs or non-BL/CE UEs (defined in [3]) in a same subframe, the PUSCH transmission is dropped in that subframe.

-
For a BL/CE UE in half-duplex FDD operation, in case a PUSCH transmission including half-duplex guard subframe without a corresponding MPDCCH collides partially or fully with a PDSCH transmission with a corresponding MPDCCH, the PUSCH transmission without a corresponding MPDCCH is dropped. 
-
For a BL/CE UE in half-duplex FDD operation and configured with ce-pdsch-puschEnhancement-config, in case a PUSCH transmission including half-duplex guard subframe collides partially or fully with a PDSCH transmission without a corresponding MPDCCH, the PUSCH transmission is dropped.
Table 8-2b: PUSCH repetition levels (DCI Format 6-0A)

	Higher layer parameter

‘pusch-maxNumRepetitionCEmodeA’
	[image: image53.wmf]{
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	Not configured
	{1,2,4,8}

	16
	{1,4,8,16}

	32
	{1,4,16,32 }


Table 8-2c: PUSCH repetition levels (DCI Format 6-0B)

	Higher layer parameter

‘pusch-maxNumRepetitionCEmodeB’
	[image: image54.wmf]{
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	Not configured
	{4,8,16,32,64,128,256,512}

	192 
	{1,4,8,16,32,64,128,192}

	256 
	{4,8,16,32,64,128,192,256} 

	384 
	{4,16,32,64,128,192,256,384} 

	512 
	{4,16,64,128,192,256,384,512} 

	768 
	{8,32,128,192,256,384,512,768}

	1024 
	{4,8,16,64,128,256,512,1024} 

	1536 
	{4,16,64,256,512,768,1024,1536}

	2048 
	{4,16,64,128,256,512,1024,2048}


A UE configured with parameter pusch-EnhancementsConfig shall upon detection on a given serving cell of an PDCCH/EPDCCH with DCI Format 0C intended for the UE, perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH, where

-
subframe n is the last subframe in which the PDCCH/EPDCCH is transmitted; and

-
x≤k0<k1<…,kN-1 and the value of N is given by Table 8-2k based on the repetition number field in the corresponding DCI Format 0C; and
-
in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive UL subframe(s) starting with subframe n+x,  and in case N=1, k0=x; 

-
for FDD, x = 4; 
-
for TDD UL/DL configurations 1-6, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; If the value x is not given in Table 8-2 for subframe n, denote subframe n’ as the first downlink/special subframe which has a value in Table 8-2 after subframe n, and substitute n with n’ in the above procedure for performing the PUSCH transmission.
-
for TDD UL/DL configuration 0 and N=1, if the MSB of the UL index in the PDCCH with DCI format 0C is set to 1, the value of x is given as the value of k in Table 8-2 for the corresponding TDD UL/DL configuration; if the LSB of the UL index in the PDCCH with DCI format 0C is set to 1, x = 7. The UE is not expected to receive DCI format 0C with both the MSB and LSB of the UL index set to 1 when N>1. In case both the MSB and LSB of the UL index are set to 1, the HARQ process number of the PUSCH corresponding the MSB of the UL index is 
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 and the HARQ process number of the PUSCH corresponding the LSB of the UL index is 
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 is determined according to the HARQ process number field in DCI format 0C
Table 8-2k: PUSCH repetition levels (DCI Format 0C)
	Repetition Number field in DCI Format 0C
	Number of repetitions N

	000
	1

	001
	2

	010
	4

	011
	8

	100
	12

	101
	16

	110
	24

	111
	32

	
	

	
	

	
	

	
	

	
	


For a serving cell that is a LAA SCell, a UE shall 
-
upon detection of an PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with ‘PUSCH trigger A’ field set to ‘0’ in subframe n intended for the UE, or
-
upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B in subframe n-p with ‘PUSCH trigger A’ field set to ‘1’ intended for the UE for the serving cell and that has not been triggered by a ‘PUSCH trigger B’ field set to ‘1’ received prior to subframe n on the serving cell, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with ‘PUSCH trigger B’ field set to ‘1’ in subframe n on the serving cell
perform a corresponding PUSCH transmission, conditioned on the channel access procedures described in clause 15.2.1, in subframe(s) n+l+k+i with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH and HARQ process ID 
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, where
-
N =1 for DCI format 0A/4A, and value of N is determined by the ‘number of scheduled subframes’ field in the corresponding DCI format 0B/4B. 

- 
The UE is configured the maximum value of N by higher layer parameter maxNumberOfSchedSubframes-Format0B for DCI format 0B and higher layer parameter maxNumberOfSchedSubframes-Format4B for DCI format 4B;
-
value of timing offset k is determined by the ‘Timing offset’ field in the corresponding DCI 0A/0B/4A/4B according to Table 8-2d if ‘PUSCH trigger A’ field set to ‘0’ or Table 8-2e otherwise;

-
value of 
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is determined by the HARQ process number field in the corresponding DCI format 0A/0B/4A/4B and 
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;

- 
for ‘PUSCH trigger A’ field set to ‘0’ in the corresponding DCI format 0A/0B/4A/4B,
-
l = 4 

-
otherwise

-
value of l is the UL offset as determined by the  ‘UL duration and offset’ field in the corresponding DCI with CRC scrambled by CC-RNTI according to the procedure in Subclause 13A, if ‘PUSCH trigger B’ field set to ‘1’, 

-
value of validation duration v is determined by the ‘Timing offset’ field in the corresponding PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B according to Table 8-2f
-
the smallest value of l+k supported by the UE is included in the UE-EUTRA-Capability
-
the value of p+l+k is at least 4
Table 8-2d: Timing offset 
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for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘0’.
	Value of 
‘Timing offset’ field
	
[image: image62.wmf]k



	0000
	0

	0001
	1

	0010
	2

	0011
	3

	0100
	4

	0101
	5

	0110
	6

	0111
	7

	1000
	8

	1001
	9

	1010
	10

	1011
	11

	1100
	12

	1101
	13

	1110
	14

	1111
	15


Table 8-2e: Timing offset 
[image: image63.wmf]k

for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’.
	Value of the first two bits of
‘Timing offset’ field
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	00
	0

	01
	1

	10
	2

	11
	3


Table 8-2f: Validation duration 
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 for DCI format 0A/0B/4A/4B with ‘PUSCH trigger A’ field set to ‘1’.
	Value of the last two bits of
‘Timing offset’ field
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	00
	8

	01
	12

	10
	16

	11
	20


For a LAA SCell, a UE is not expected to receive more than one uplink scheduling grant for a subframe.

For a LAA SCell, the HARQ process ID shall be delivered to higher layers.
A UE is semi-statically configured via higher layer signalling to transmit PUSCH transmissions signalled via PDCCH/EPDCCH according to one of two uplink transmission modes, denoted mode 1 - 2.

If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-3 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these PDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-3A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these EPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI. 
If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, the UE shall decode PDCCH/EPDCCH DCI format 0C in UE specific search space.  In this case the UE is not required to decode/monitor DCI format 0 in the UE specific search space.

If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, the UE may assume that PDCCH/EPDCCH for a PUSCH retransmission of a transport block will occur in the UE specific search space if the PDCCH/EPDCCH for the corresponding initial PUSCH transmission for the same transport block was decoded in the UE specific search space.

If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, the UE may assume that PDCCH/EPDCCH for a PUSCH retransmission of a transport block will occur in the common search space if the PDCCH/EPDCCH for the corresponding initial PUSCH transmission for the same transport block was decoded in the common search space.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-3B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. The scrambling initialization of this PUSCH corresponding to these MPDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI.
Transmission mode 1 is the default uplink transmission mode for a UE until the UE is assigned an uplink transmission mode by higher layer signalling. 

When a UE configured in transmission mode 2 receives a DCI Format 0/0A/0B/0C uplink scheduling grant, it shall assume that the PUSCH transmission is associated with transport block 1 and that transport block 2 is disabled.
Table 8-3: PDCCH and PUSCH configured by C-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH
 corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 4 or 4A or 4B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see Subclause 8.0.2)


Table 8-3A: EPDCCH and PUSCH configured by C-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 
corresponding to EPDCCH

	Mode 1
	DCI format 0 or 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0 or 0A or 0B or 0C
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	
	DCI format 4 or 4A or 4B
	UE specific by C-RNTI
	Closed-loop spatial multiplexing  (see Subclause 8.0.2)


Table 8-3B: MPDCCH and PUSCH configured by C-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 
corresponding to MPDCCH

	Mode 1
	DCI format 6-0A or 6-0B
	Type0-common (only for 6-0A) and UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the PDCCH according to the combination defined in Table 8-4. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the EPDCCH according to the combination defined in Table 8-4A. 
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive random access procedures initiated by "PDCCH orders", the UE shall decode the MPDCCH according to the combination defined in Table 8-4B.
Table 8-4: PDCCH configured as "PDCCH order" to initiate random access procedure
	DCI format
	Search Space

	DCI format 1A
	Common and

UE specific by C-RNTI


Table 8-4A: EPDCCH configured as "PDCCH order" to initiate random access procedure
	DCI format
	Search Space

	DCI format 1A
	UE specific by C-RNTI


Table 8-4B: MPDCCH configured as "PDCCH order" to initiate random access procedure
	DCI format
	Search Space

	DCI format 6-1A or 6-1B
	Type0-common (only for 6-1A) and UE specific by C-RNTI


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-5 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these PDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-5A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these EPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding EPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-5B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these MPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding MPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI.
Table 8-5: PDCCH and PUSCH configured by SPS C-RNTI or UL-SPS-V-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH
 corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-5A: EPDCCH and PUSCH configured by SPS C-RNTI or UL-SPS-V-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 
corresponding to PDCCH

	Mode 1
	DCI format 0
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-5B: MPDCCH and PUSCH configured by SPS C-RNTI

	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 
corresponding to PDCCH

	Mode 1
	DCI format 6-0A
	Type0-common (only for 6-0A) and UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode MPDCCHs with the CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by Temporary C-RNTI.
If a Temporary C-RNTI is set by higher layers, the scrambling of PUSCH corresponding to the Random Access Response Grant in Subclause 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI. Else, the scrambling of PUSCH corresponding to the Random Access Response Grant in Subclause 6.2 and the PUSCH retransmission for the same transport block is by C-RNTI.
If a UE is also configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall decode the MPDCCH according to the combination defined in Table 8-6A and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these MPDCCH is by C-RNTI.
Table 8-6: PDCCH configured by Temporary C-RNTI
	DCI format
	Search Space

	DCI format 0
	Common


Table 8-6A: MPDCCH configured by Temporary C-RNTI and/or C-RNTI during random access procedure
	DCI format
	Search Space

	DCI format 6-0A, 6-0B
	Type2-Common


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUCCH-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8-7. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration. 
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the TPC-PUCCH-RNTI, the UE shall decode the MPDCCH according to the combination defined in table 8-7A. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration.
Table 8-7: PDCCH configured by TPC-PUCCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Common


Table 8-7A: MPDCCH configured by TPC-PUCCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Type0-Common (for CEModeA only)


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8.8. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration. 
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, the UE shall decode the MPDCCH according to the combination defined in table 8.8A. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration.
Table 8-8: PDCCH configured by TPC-PUSCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Common


Table 8-8A: MPDCCH configured by TPC-PUSCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Type0-Common (for CEModeA only)


If the UE is configured by higher layers to decode PDCCHs with the CRC scrambled by higher layer parameter srs-TPC-RNTI-r14, the UE shall decode the PDCCH according to the combination defined in Table 8-8B.
Table 8-8B: PDCCH configured by higher layer parameter srs-TPC-RNTI-r14
	DCI format
	Search Space

	DCI format 3B
	Common


< Unchanged parts are omitted >

8.6.1
Modulation order and redundancy version determination 

For a non-BL/CE UE and for [image: image67.wmf]28
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 unless specified otherwise:

-
If the UE is capable of supporting 64QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by [image: image71.wmf]'
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in Table 8.6.1-1. 
-
If the UE is capable of supporting 256QAM in PUSCH and has not been configured by higher layers to transmit only QPSK and 16QAM, the modulation order is given by [image: image72.wmf]'
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in Table 8.6.1-3.

-
If the UE is not capable of supporting 64QAM in PUSCH or has been configured by higher layers to transmit only QPSK and 16QAM, [image: image73.wmf]'
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is first read from Table 8.6.1-1. The modulation order is set to [image: image74.wmf]'
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-
If the parameter ttiBundling provided by higher layers is set to TRUE, then the modulation order is set to [image: image76.wmf]2
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. Resource allocation size is restricted to [image: image77.wmf]3
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 applies in this case if the UE does not indicate support by higher layers to operate without it. 
-
If the UE is configured with higher layer parameter pusch-EnhancementsConfig, and if the PDCCH corresponding to the PUSCH transmission is located in UE specific search space, then [image: image78.wmf]'
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is first obtained according to the procedure above. The modulation order ([image: image79.wmf]m
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) is determined as follows. 

-
If the uplink DCI modulation override bit is set to zero, or if [image: image80.wmf]'
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For a non-BL/CE UE and for [image: image89.wmf]31
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 the modulation order ([image: image90.wmf]m

Q

) is determined as follows:

-
if DCI format 0/0A/0B is used and [image: image91.wmf]29
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 and N =1 (determined by the procedure in Subclause 8.0) or, if DCI format 4 is used and only 1 TB is enabled and [image: image92.wmf]29
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for the enabled TB and the signalled number of transmission layers is 1 or if DCI format 4A/4B is used and [image: image93.wmf]29
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 for both TBs and N =1 (determined by the procedure in Subclause 8.0), and if

-
the "CSI request" bit field is 1 bit and the bit is set to trigger an aperiodic report and, [image: image94.wmf]4
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 or, 

-
the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for one serving cell according to Table 7.2.1-1A, and, [image: image95.wmf]4
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 or, 

-
the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one serving cell according to Table 7.2.1-1A and,  [image: image96.wmf]20
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 or,
-
the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process according to Table 7.2.1-1B and [image: image97.wmf]4
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 or,
-
the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one CSI process according to Table 7.2.1-1B and [image: image98.wmf]20
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 or,

-
the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for one CSI process or {CSI process, CSI subframe set}-pair according to Table 7.2.1-1C and [image: image99.wmf]4

PRB

£

N

 or,
-
the "CSI request" bit field is 2 bits and is triggering an aperiodic CSI report for more than one CSI process and/or {CSI process, CSI subframe set}-pair according to Table 7.2.1-1C and [image: image100.wmf]20
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, or

-
the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for one CSI process according to Table 7.2.1-1D or Table 7.2.1-1E or Table 7.2.1-1F or Table 7.2.1-1G and [image: image101.wmf]4
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, or
-
the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for 2 to 5 CSI processes according to Table 7.2.1-1D or Table 7.2.1-1E or Table 7.2.1-1F or Table 7.2.1-1G and [image: image102.wmf]20
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, or
-
the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for more than 5 CSI processes according to Table 7.2.1-1D or Table 7.2.1-1E or Table 7.2.1-1F or Table 7.2.1-1G, or

-
the "CSI request" bit field in DCI format 0A/0B/4A/4B is set to trigger an aperiodic CSI report, or
-
the "CSI request" bit field is 4 bits and is triggering an aperiodic CSI report for one CSI process according to Table 7.2.1-1H or Table 7.2.1-1I and [image: image103.wmf]4
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, or
-
the "CSI request" bit field is 4 bits and is triggering an aperiodic CSI report for 2 to 5 CSI processes according to Table 7.2.1-1H or Table 7.2.1-1I and [image: image104.wmf]20
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, or
-
the "CSI request" bit field is 4 bits and is triggering an aperiodic CSI report for more than 5 CSI processes according to Table 7.2.1-1H or Table 7.2.1-1I, or

-
the "CSI request" bit field is 5 bits and is triggering an aperiodic CSI report for one CSI process according to Table 7.2.1-1J or Table 7.2.1-1K and [image: image105.wmf]4
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, or
-
the "CSI request" bit field is 5 bits and is triggering an aperiodic CSI report for 2 to 5 CSI processes according to Table 7.2.1-1J or Table 7.2.1-1K and [image: image106.wmf]20
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, or
-
the "CSI request" bit field is 5 bits and is triggering an aperiodic CSI report for more than 5 CSI processes according to Table 7.2.1-1J or Table 7.2.1-1K, or

-
the "CSI request" bit field in DCI is set to trigger an aperiodic CSI report and UE is configured with higher layer parameter advancedCodebookEnabled,
then the modulation order is set to [image: image107.wmf]2

=

m

Q

.

-
Otherwise, 
-
For a cell that is not a LAA SCell, the modulation order shall be determined from the DCI transported in the latest PDCCH/EPDCCH with DCI format 0/4 for the same transport block using [image: image108.wmf]28
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. If there is no PDCCH/EPDCCH with DCI format 0/4 for the same transport block using [image: image109.wmf]28
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, the modulation order shall be determined from

-
the most recent semi-persistent scheduling assignment PDCCH/EPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant.

For a cell that is not a LAA SCell, and a non-BL/CE UE, 
-
if the UE is configured with higher layer parameter enable256QAM-r14, and if the PDCCH corresponding to the PUSCH transmission is located in UE specific search space, the UE shall use[image: image110.wmf]MCS
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and Table 8.6.1-3 to determine the redundancy version (rvidx) to use in the physical uplink shared channel.

-
otherwise, the UE shall use[image: image111.wmf]MCS
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and Table 8.6.1-1 to determine the redundancy version (rvidx) to use in the physical uplink shared channel. 
For a LAA SCell and DCI format 0A/4A, the redundancy version (rvidx) to use in the physical uplink shared channel is given by 
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For a LAA SCell and DCI format 0B/4B, the redundancy version (rvidx) to use in the physical uplink shared channel is given by 
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Table 8.6.1-1: Modulation, TBS index and redundancy version table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	Redundancy Version
rvidx

	0
	2
	0
	0

	1
	2
	1
	0

	2
	2
	2
	0

	3
	2
	3
	0

	4
	2
	4
	0

	5
	2
	5
	0

	6
	2
	6
	0

	7
	2
	7
	0

	8
	2
	8
	0

	9
	2
	9
	0

	10
	2
	10
	0

	11
	4
	10
	0

	12
	4
	11
	0

	13
	4
	12
	0

	14
	4
	13
	0

	15
	4
	14
	0

	16
	4
	15
	0

	17
	4
	16
	0

	18
	4
	17
	0

	19
	4
	18
	0

	20
	4
	19
	0

	21
	6
	19
	0

	22
	6
	20
	0

	23
	6
	21
	0

	24
	6
	22
	0

	25
	6
	23
	0

	26
	6
	24
	0

	27
	6
	25
	0

	28
	6
	26
	0

	29
	reserved
	1

	30
	
	2

	31
	
	3


For a BL/CE UE 

-
if the UE is configured with CEModeA, and higher layer parameter ce-pusch-nb-maxTbs-config configured with value ‘On’, the modulation order is determined according to table 8.6.1-2A.
-
if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value ‘On’, and if the Modulation order override field in the DCI is set to 1, the modulation order is set to [image: image117.wmf]2
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-
otherwise, the modulation order is determined according to table 8.6.1-2. 
A BL/CE UE configured with CEModeB is not expected to receive a DCI format 6-0B indicating 
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For BL/CE UEs, the same redundancy version is applied to PUSCH transmitted in a given block of 
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 as the subframe number of the first uplink subframe intended for PUSCH. The PUSCH transmission spans 
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 subframes, the redundancy version (rvidx) is determined according to Table 7.1.7.1-2 using 
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 belongs. For a BL/CE UE configured in CEModeA, 
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 is determined by the ‘Redundancy version’ field in DCI format 6-0A. For a BL/CE UE configured with CEModeB, 
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Table 8.6.1-2: Modulation and TBS index table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3

	4
	2
	4

	5
	2
	5

	6
	2
	6

	7
	2
	7

	8
	2
	8

	9
	2
	9

	10
	2
	10

	11
	4
	10

	12
	4
	11

	13
	4
	12

	14
	4
	13

	15
	4
	14


Table 8.6.1-2A: Modulation and TBS index table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	0
	2
	0

	1
	2
	2

	2
	2
	4

	3
	2
	5

	4
	2
	6

	5
	2
	8

	6
	2
	10

	7
	4
	10

	8
	4
	12

	9
	4
	14

	10
	4
	16

	11
	4
	17

	12
	4
	18

	13
	4
	19

	14
	4
	20

	15
	4
	21


Table 8.6.1-3: Modulation, TBS index and redundancy version table for PUSCH

	MCS Index
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	Modulation Order
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	TBS Index
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	Redundancy Version
rvidx

	0
	2
	0
	0

	1
	2
	2
	0

	2
	2
	4
	0

	3
	2
	6
	0

	4
	2
	8
	0

	5
	2
	10
	0

	6
	4
	11
	0

	7
	4
	12
	0

	8
	4
	13
	0

	9
	4
	14
	0

	10
	4
	16
	0

	11
	4
	17
	0

	12
	4
	18
	0

	13
	4
	19
	0

	14
	6
	20
	0

	15
	6
	21
	0

	16
	6
	22
	0

	17
	6
	23
	0

	18
	6
	24
	0

	19
	6
	25
	0

	20
	6
	27
	0

	21
	6
	28
	0

	22
	6
	29
	0

	23
	8
	30
	0

	24
	8
	31
	0

	25
	8
	32
	0

	26
	8
	32A
	0

	27
	8
	33
	0

	28
	8
	34
	0

	29
	reserved
	1

	30
	
	2

	31
	
	3


Table 8.6.1-4: Void
< Unchanged parts are omitted >

_1517038763.unknown

_1528286540.unknown

_1534758288.unknown

_1534776218.unknown

_1551799840.unknown

_1555477648.unknown

_1534758435.unknown

_1534776217.unknown

_1534758339.unknown

_1533093409.unknown

_1533093967.unknown

_1533020267.unknown

_1533092713.unknown

_1533092790.unknown

_1528286541.unknown

_1517038900.unknown

_1517839104.unknown

_1517847990.unknown

_1517848034.unknown

_1517841590.unknown

_1517841614.unknown

_1517841460.unknown

_1517840104.unknown
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