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< Unchanged parts are omitted >
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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index

N


	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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	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 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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) for MPDCCH RAR.

	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

-
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 >
10.1.2.1
FDD HARQ-ACK procedure for one configured serving cell

HARQ-ACK transmission on two antenna ports [image: image40.wmf]])
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For FDD and one configured serving cell, the UE shall use PUCCH resource [image: image41.wmf])
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 mapped to antenna port p for PUCCH format 1a/1b [3], where

· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe [image: image44.wmf]4
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 , or for a PDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: image45.wmf]4
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 is the number of the first CCE (i.e. lowest CCE index used to construct the PDCCH) used for transmission of the corresponding DCI assignment and [image: image49.wmf](1)
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· for a non-BL/CE UE, and for a PDSCH transmission on the primary cell where there is not a corresponding PDCCH/EPDCCH detected in subframe [image: image52.wmf]4
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 is determined according to higher layer configuration and Table 9.2-2. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource [image: image54.wmf])
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, otherwise, the PUCCH resource value maps to a single PUCCH resource [image: image58.wmf])
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· for a PDSCH transmission indicated by the detection of a corresponding EPDCCH in subframe [image: image60.wmf]4

-

n

 , or for an EPDCCH indicating downlink SPS release (defined in subclause 9.2) in subframe [image: image61.wmf]4

-

n

 , the UE shall use 

· if EPDCCH-PRB-set [image: image62.wmf]q

is configured for distributed transmission
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· if EPDCCH-PRB-set [image: image64.wmf]q

is configured for localized transmission
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for antenna port [image: image66.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the EPDCCH) used for transmission of the corresponding DCI assignment in EPDCCH-PRB-set [image: image68.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding EPDCCH as given in Table 10.1.2.1-1, [image: image70.wmf](e1)
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is given in subclause 6.8A.1 in [3], [image: image74.wmf]'
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is determined from the antenna port used for localized EPDCCH transmission which is described in subclause 6.8A.5 in [3].  For two antenna port transmission the PUCCH resource for antenna port [image: image75.wmf]1
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 is given by 

· if EPDCCH-PRB-set [image: image76.wmf]q

is configured for distributed transmission
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· if EPDCCH-PRB-set [image: image78.wmf]q

is configured for localized transmission
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· for a BL/CE UE, and for a PDSCH on the primary cell where there is not a corresponding MPDCCH detected and subframe 
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 is the last subframe in which the PDSCH is transmitted, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.
· for a PDSCH transmission indicated by the detection of a corresponding MPDCCH, or for an MPDCCH indicating downlink SPS release (defined in subclause 9.2) where subframe 
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 is the last subframe in which the PDSCH is transmitted, the UE shall use 
· if MPDCCH-PRB-set [image: image83.wmf]q

is configured for distributed transmission
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· if MPDCCH-PRB-set [image: image85.wmf]q

is configured for localized transmission
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for antenna port [image: image87.wmf]0
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 is the number of the first ECCE (i.e. lowest ECCE index used to construct the MPDCCH) used for transmission of the corresponding DCI assignment in MPDCCH-PRB-set [image: image89.wmf]q
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 is determined from the HARQ-ACK resource offset field in the DCI format of the corresponding MPDCCH as given in Table 10.1.2.1-1, 
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· by the higher layer parameter n1PUCCH-AN-r13, if configured; otherwise:
· by the higher layer parameter n1PUCCH-AN-InfoList-r13 for the corresponding CE level, 
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 value is used for each subframe containing a repeat of a MPDCCH transmission, [image: image96.wmf]'
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 is determined from the antenna port used for localized MPDCCH transmission which is described in subclause 6.8A.5 in [3]. When an MPDCCH-PRB-set [image: image97.wmf]p

is 2+4, following procedures is applied. 
· if the detected MPDCCH is located within 2 PRB set, 
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Table 10.1.2.1-1: Mapping of ACK/NACK Resource offset Field 
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D/6-1A/6-1B to [image: image103.wmf]ARO

D
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	ACK/NACK Resource offset field 
in DCI format 1A/1B/1D/1/2A/2/2B/2C/2D
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	0
	0

	1
	-1

	2
	-2

	3
	2


< Unchanged parts are omitted >
10.2
Uplink HARQ-ACK timing

For TDD or for FDD-TDD and primary cell frame structure type 2 or for FDD-TDD and primary cell frame structure type 1, if a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell, “UL/DL configuration” of the serving cell in subclause 10.2 refers to the UL/DL configuration given by the parameter eimta-HARQ-ReferenceConfig-r12 for the serving cell unless specified otherwise.

For a non-BL/CE UE, for FDD or for FDD-TDD and primary cell frame structure type 1, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response in subframe n. If HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe [image: image105.wmf]n

 corresponding to a PDSCH transmission in subframes [image: image106.wmf]3
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shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in subframe [image: image108.wmf]4
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shall not transmit any other signal/channel in subframes [image: image112.wmf]n
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shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes [image: image115.wmf]3
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For TDD and a UE configured with 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, the DL-reference UL/DL configuration for a serving cell is the UL/DL configuration of the serving cell.
For FDD-TDD and primary cell frame structure type 1, if a serving cell is a secondary serving cell with frame structure type 2, the DL-reference UL/DL configuration for the serving cell is the UL/DL configuration of the serving cell.
For TDD, if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if a serving cell is a primary cell, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell. 
For FDD-TDD and primary cell frame structure type 2, if a serving cell is a primary cell or if a serving cell is a secondary cell with frame structure type 1, then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if the UE is not configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell, or for FDD-TDD and primary cell frame structure type 2 and if the UE is not configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell with frame structure type 2 

-
if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 1 in Table 10.2-1 or 
-
if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration ) belongs to Set 2 or Set 3 in Table 10.2-1 or
-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 4 or Set 5 in Table 10.2-1
then the DL-reference UL/DL configuration for the serving cell is defined in the corresponding Set in Table 10.2-1.

For TDD and if the UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations and if the UE is configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell, or for FDD-TDD and primary cell frame structure type 2 and if the UE is configured with harqTimingTDD = TRUE and if a serving cell is a secondary cell with frame structure type 2 

-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and if the pair formed by (primary cell UL/DL configuration, serving cell UL/DL configuration) belongs to Set 1 or Set 4 or Set 5 in Table 10.2-1, then the DL-reference UL/DL configuration for the serving cell is defined in the corresponding Set in Table 10.2-1;
-
if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell, and then the primary cell UL/DL configuration is the DL-reference UL/DL configuration for the serving cell.
For a UE not configured with PUCCH format 4 or PUCCH format 5, for TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations or for FDD-TDD and primary cell frame structure type 2, if the DL-reference UL/DL configuration for at least one serving cell is TDD UL/DL Configuration 5, then the UE is not expected to be configured with more than two serving cells. 

For TDD and a non-BL/CE UE not configured with EIMTA-MainConfigServCell-r12 for any serving cell, if the UE is configured with one serving cell, or the UE is configured with more than one serving cell and the UL/DL configurations of all serving cells is same, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image117.wmf]k
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-
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n. 

For a UE not configured with harqTimingTDD = TRUE, for TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, or if a UE is configured with EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and primary cell frame structure type 2 and if a serving cell c is frame structure type 2, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image120.wmf]k
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set [image: image123.wmf]c
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image125.wmf]c

, where DL subframe or special subframe of serving cell [image: image126.wmf]c

 is according to the higher layer parameter eimta-HARQ-ReferenceConfig-r12 if the UE is configured with the higher layer parameter EIMTA-MainConfigServCell-r12 for  serving cell [image: image127.wmf]c
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 defined in Table 10.1.3.1-1 (where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration") is associated with subframe n. 
For a UE configured with harqTimingTDD = TRUE, for TDD and if a UE is configured with more than one serving cell and if at least two serving cells have different UL/DL configurations, or for FDD-TDD and primary cell frame structure type 2 and if a serving cell c is frame structure type 2, 
-
if the UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell [image: image129.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image130.wmf]k
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set [image: image133.wmf]c
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image135.wmf]c
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 is defined in Table 10.1.3.1-1 (where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration") is associated with subframe n. 
-
if the UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell [image: image137.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image138.wmf]k
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 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in UL subframe n, wherein set [image: image141.wmf]c
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such that subframe n-k corresponds to a DL subframe or a special subframe for serving cell [image: image143.wmf]c
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 is defined in Table 10.1.3A-1 (where "UL/DL configuration" in Table 10.1.3A-1 refers to the "DL-reference UL/DL configuration") is associated with subframe n.
For a non-BL/CE UE, and for FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image145.wmf]c

 is frame structure type 1 and a UE is not configured to monitor PDCCH/EPDCCH in another serving cell for scheduling the serving cell [image: image146.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image147.wmf]k
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is defined in Table 10.1.3A-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in subframe n. 
For FDD-TDD and primary cell frame structure type 2, if a serving cell [image: image152.wmf]c

 is frame structure type 1 and a UE is configured to monitor PDCCH/EPDCCH in another serving cell for scheduling serving cell [image: image153.wmf]c

, then the UE shall upon detection of a PDSCH transmission within subframe(s) [image: image154.wmf]k
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is defined in Table 10.1.3.1-1, intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response in subframe n, where "UL/DL configuration" in Table 10.1.3.1-1 refers to the "DL-reference UL/DL configuration" of serving cell [image: image159.wmf]c

.
For TDD, if HARQ-ACK repetition is enabled, upon detection of a PDSCH transmission within subframe(s) [image: image160.wmf]k
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, and if the UE is not repeating the transmission of any HARQ-ACK in subframe [image: image163.wmf]n

 corresponding to a PDSCH transmission in a downlink or special subframe earlier than subframe [image: image164.wmf]k
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, the UE:

-
shall transmit only the HARQ-ACK response (corresponding to the detected PDSCH transmission in subframe[image: image165.wmf]k
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) on PUCCH in UL subframe[image: image166.wmf]n
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-
shall not transmit any other signal/channel in UL subframe [image: image170.wmf]n
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-
shall not transmit any HARQ-ACK response repetitions corresponding to any detected PDSCH transmission in subframes  [image: image173.wmf]k
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is the set defined in Table 10.1.3.1-1 corresponding to UL subframe [image: image176.wmf]i
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For TDD, HARQ-ACK bundling, if the UE detects that at least one downlink assignment has been missed as described in subclause 7.3, the UE shall not transmit HARQ-ACK on PUCCH if HARQ-ACK is the only UCI present in a given subframe. 

For FDD, a BL/CE UE shall upon detection of a PDSCH intended for the UE and for which an HARQ-ACK shall be provided, transmit the HARQ-ACK response using the same 
[image: image178.wmf](

)

0

p

1,

PUCCH

n

 derived according to section 10.1.2.1 in subframe(s) n+ki with i =0,1, …, N-1, where

-
subframe n-4 is the last subframe in which the PDSCH is transmitted; and

-
0≤k0<k1<…,kN-1 and the value of
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 is provided by higher layer parameter pucch-NumRepetitionCE-format1 if the PDSCH does not contain a contention resolution or RRCConnectionSetup, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and

if N>1
-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;

otherwise

-
k0 =0
For TDD, a BL/CE UE shall upon detection of a PDSCH within subframe(s) [image: image181.wmf]k
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 is defined in Table 10.1.3.1-1 intended for the UE and for which HARQ-ACK response shall be provided, transmit the HARQ-ACK response using the same 
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 derived according to section 10.1.3.1 in subframe(s) n+ki with i =0,1, …, N-1, where

-
subframe n-k is the last subframe in which the PDSCH is transmitted; and

-
0≤k0<k1<…,kN-1 and the value of
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PUCCH,
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 is provided by higher layers parameter pucch-NumRepetitionCE-format1 if the PDSCH does not contain a contention resolution or RRCConnectionSetup, otherwise it is provided by higher layer parameter pucch-NumRepetitionCE-Msg4-Level0-r13, pucch-NumRepetitionCE-Msg4-Level1-r13, pucch-NumRepetitionCE-Msg4-Level2-r13 or pucch-NumRepetitionCE-Msg4-Level3-r13 depending on whether the most recent PRACH coverage enhancement level for the UE is 0, 1, 2 or 3, respectively; and

if N>1
-
subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) immediately after subframe n-1, and the set of BL/CE UL subframes are configured by higher layers;

otherwise

-
k0 =0
The uplink timing for the ACK corresponding to a detected PDCCH/EPDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above. 
For a BL/CE UE, the uplink timing for the ACK corresponding to a detected MPDCCH indicating downlink SPS release shall be the same as the uplink timing for the HARQ-ACK corresponding to a detected PDSCH, as defined above.
< Unchanged parts are omitted >
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