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< Unchanged parts are omitted >
[bookmark: _Toc415085426]5.1	Uplink power control
If the UE is configured with shortTTI, PUCCH in this clause refers to SPUCCH defined in [3] if the HARQ-ACK is sent in response to PDSCH scheduled by DCI format 7-1A/1B/1C/1D/1E/1F/1G or if the scheduling request is sent on resources configured by higher layer parameter sr-SlotSPUCCH-IndexFH or sr-SlotSPUCCH-IndexNoFH or sr-subSlotSPUCCH-Resource for slot/subslot-based transmissions, unless otherwise noted. 
If the UE is not configured with shortTTI or the UE is configured with shortTTIShortTTI-Length, and UCI is to be transmitted in a subframe, the term 'subframe/slot/subslot' or 'subframe/slot' refers to a subframe in this clause.
< Unchanged parts are omitted >
[bookmark: _Toc415085428]5.1.1.1	UE behaviour
<Unchanged parts in this subclause are omitted>




[bookmark: OLE_LINK5][bookmark: OLE_LINK6]-	 and  if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers or if the TPC command  is included in a PDCCH/EPDCCH with DCI format 0 or in a MPDCCH with DCI format 6-0A for serving cell  where the CRC is scrambled by the Temporary C-RNTI
-	[image: ] and [image: ] if accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers and if the TPC command [image: ] is included in a PDCCH with DCI format 3/3A whose CRC parity bits are scrambled by TPC-PUSCH-RNTI and if the UE is configured with multiple UL SPS configurations.




-	where was signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/0C/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A or PDCCH/MPDCCH with DCI format 3/3A on subframe/slot/subslot , and where  is the first value after reset of accumulation. For a BL/CE UE configured with CEModeA, subframe  is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.

-	The value of  is
-	For FDD or FDD-TDD and serving cell frame structure type 1 

-	if the UE is configured with higher layer parameter shortTTI and the TPC command [image: ] is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B and for PUSCH transmissions in a subslot, 

-	the UE is configured with higher layer parameters dl-STTI-Length='subslot' and ul-STTI-Length='slot' and the TPC command [image: ] is included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B and for PUSCH transmissions in a slot, corresponds to:
<Unchanged parts in this subclause are omitted>



-	 and  if accumulation is not enabled for serving cell  based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher layers




-	where was signalled on PDCCH/EPDCCH with DCI format 0/0A/0B/0C/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A for serving cell  on subframe  . For a BL/CE UE configured with CEModeA, subframe  is the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with DCI format 3/3A is transmitted.

-	The value of  is
-	For FDD or FDD-TDD and serving cell frame structure type 1 

-	if the UE is configured with higher layer parameter shortTTI and for PUSCH transmissions in a subslot,  

-	the UE is configured with higher layer parameters dl-STTI-Length='subslot' and ul-STTI-Length='slot' and for PUSCH transmissions in a slot, corresponds to:
<Unchanged parts in this subclause are omitted>
Table 5.1.1.1-1B: [image: ] for TDD configurations 0-6, special subframe configuration 1, 2, 3, 4, 6, 7, 8 and UE configured with ul-STTI-Length
	TDD UL/DL
Configuration
	slot number i

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

	0
	
	
	
	
	4
	4
	4
	5
	5
	6
	
	
	
	
	4
	4
	4
	5
	5
	6

	1
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	4
	4
	4
	4
	
	

	2
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	4
	4
	
	
	
	

	3
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	4
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	6
	6
	6
	6
	6
	6
	
	
	
	
	4
	4
	4
	4
	
	



Table 5.1.1.1-1C: [image: ] for TDD configurations 0-6, special subframe configuration 0, 5, 9 and UE configured with ul-STTI-Length
	TDD UL/DL
Configuration
	slot number i

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

	0
	
	
	
	
	4
	5
	5
	6
	6
	7
	
	
	
	
	4
	5
	5
	6
	6
	7

	1
	
	
	
	
	5
	5
	5
	5
	
	
	
	
	
	
	5
	5
	5
	5
	
	

	2
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	4
	4
	
	
	
	

	3
	
	
	
	
	7
	7
	7
	7
	7
	7
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	5
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	4
	5
	5
	6
	6
	7
	
	
	
	
	4
	4
	4
	5
	
	



<Unchanged parts in this subclause are omitted>
Table 5.1.1.1-4B: [image: ] for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14, and UE configured with ul-STTI-Length
	TDD UL/DL
Configuration
	slot number i

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

	0
	
	
	
	11
	4
	5
	5
	6
	6
	7
	
	
	
	11
	4
	5
	5
	6
	6
	7

	1
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	5
	5
	5
	5
	5
	
	

	2
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	

	3
	
	
	
	7
	7
	7
	7
	7
	7
	7
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	5
	5
	5
	5
	5
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	4
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	4
	4
	5
	5
	6
	6
	7
	
	
	
	11
	4
	4
	4
	5
	
	




< Unchanged parts are omitted >
[bookmark: _Toc415085429]5.1.1.2	Power headroom
<Unchanged parts in this subclause are omitted>
If serving cell c is configured with higher layer parameter ul-STTI-Length='subslot', and if the UE reports power headroom on subslot i of serving cell c, for serving cells other than serving cell c, the UE computes power headroom for 
-	subslot i, if the serving cells are configured with higher layer parameter ul-STTI-Length='subslot' 
-	the slot containing subslot i, if the serving cells are configured with higher layer parameter ul-STTI-Length='slot'
-	the subframe containing subslot i, otherwise.  
If serving cell c is configured with higher layer parameter ul-STTI-Length='slot', and if the UE reports power headroom on slot i of serving cell c using slot-PUSCH, for serving cells other than serving cell c, the UE computes power headroom for 
-	slot i, if the serving cells are configured with higher layer parameter ul-STTI-Length='slot'
-	the subframe containing slot i, otherwise. 
< Unchanged parts are omitted >
5.1.5	Power allocation for PUCCH-SCell
If a UE is configured with a PUCCH-SCell, power allocation for serving cells in the primary PUCCH group and secondary PUCCH group is performed according to Subclause 5.1.4.1, with the following exceptions:
-	the term 'MCG' is replaced by 'primary PUCCH group';
-	the term 'SCG' is replaced by 'secondary PUCCH group';



-	 and is the linear value of the UE total configured maximum output power  defined in [6] in subframe/slot/subslot i; and

-	. 


For a UE capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, if the UE is configured with a PUCCH-SCell and configured with different values of higher layer parameter ul-STTI-Length for serving cells in the primary PUCCH group and secondary PUCCH group, and if the total transmit power of the UE would exceed , the UE drops the following channels from the highest serving cell index to the lowest serving cell index in order until the total transmit power of the UE would not exceed which in that case, the UE would not drop any more channels or until there are only PUSCH/PUCCH transmissions of the same duration remaining in which case the corresponding power scaling rules described in Subclause 5.1.1 apply:
<Unchanged parts in this subclause are omitted>

If the UE is not configured with a PUCCH-SCell but configured with higher layer parameter ul-STTI-Length, and if the total transmit power of the UE would exceed , the UE above dropping rules would apply by removing the channels corresponding to the secondary PUCCH group.
< Unchanged parts are omitted >
[bookmark: _Toc415085485]8	Physical uplink shared channel related procedures
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG. 
If a UE is configured with a LAA SCell for UL transmissions, the UE shall apply the procedures described in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.
For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with subframeAssignment-r15 for the serving cell, the UE is not expected to transmit any uplink physical channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r15 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r15. 
For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with subframeAssignment-r15 for the serving cell, the UE is not expected to be configured with more than one serving cells in the uplink.
For a non-BL/CE UE, and for FDD and transmission mode 1 and a cell that is not a LAA SCell, there shall be 16 uplink HARQ processes per serving cell configured with higher layer parameter ul-STTI-Length, otherwise 8 uplink HARQ processes per serving cell for non-subframe bundling operation, i.e. normal HARQ operation, and 3 uplink HARQ processes for subframe bundling operation when parameter e-HARQ-Pattern-r12 is set to TRUE and 4 uplink HARQ processes for subframe bundling operation otherwise. For a non-BL/CE UE, and for FDD and transmission mode 2 configured for subframe-PUSCH and a cell that is not a LAA SCell, there shall be 32 uplink HARQ processes per serving cell configured with higher layer parameters ul-STTI-Length and shortProcessingTime, otherwise 16 uplink HARQ processes per serving cell for non-subframe bundling operation and there are two HARQ processes associated with a given subframe for subframe-PUSCH as described in [8]. The subframe bundling operation is configured by the parameter ttiBundling provided by higher layers.
For FDD and a BL/CE UE configured with CEModeA, there shall be at most 8 uplink HARQ processes per serving cell.
For FDD and a BL/CE UE configured with CEModeB, there shall be at most 2 uplink HARQ processes per serving cell.
For a LAA SCell, and transmission mode 1, there shall be 16 uplink HARQ processes. For a LAA SCell, and transmission mode 2, there shall be 32 uplink HARQ processes. 
There shall be 16 uplink HARQ processes per TDD serving cell configured with higher layer parameter ul-STTI-Length. 
In case higher layers configure the use of subframe bundling for FDD and TDD, the subframe bundling operation is only applied to UL-SCH, such that four consecutive uplink subframes are used. 
A BL/CE UE is not expected to be configured with simultaneous PUSCH and PUCCH transmission.
< Unchanged parts are omitted >
[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
The term "UL/DL configuration" in this Subclause refers to the higher layer parameter subframeAssignment unless specified otherwise. 






Throughout this section, if the UE is configured with higher layer parameter shortTTI and the corresponding PDCCH/SPDCCH with DCI format 7-0A/7-0B is detected in a subslot, if the UE is configured for subslot uplink transmissions, is determined based on higher layer configuration from , otherwise. If subslot number n is in subframe N, subslot refers to subslot number in subframe .
For a given serving cell, if a UE is configured with higher layer parameter shortProcessingTime, the UE is not expected to receive 
-	more than one uplink scheduling grants for an uplink subframe.
-	PDCCH in common search space with DCI format 0 in subframe n and PDCCH in User-specific search space with DCI format 0/4 in the same subframe n. 
For a serving cell, and a UE configured with higher layer parameter ul-STTI-Length, the UE is not expected to transmit subframe-PUSCH 
<Unchanged parts in this subclause are omitted>
For FDD and normal HARQ operation, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe/slot/subslot n, and simultaneous PUSCH and PUCCH transmission is not configured for the UE or is detected on slot/subslot n, then UCI is mapped on the corresponding PUSCH transmission on, 
-	slot n+4 for slot-PUSCH transmissions when the higher layer parameter dl-STTI-Length is set to 'slot'
-	slot 0 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=4 or 5 in subframe N-1, or subslot number n=0 in subframe N when the higher layer parameter dl-STTI-Length is set to 'subslot'
-	slot 1 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=1 or 2 or 3 in subframe N when the higher layer parameter dl-STTI-Length is set to 'subslot'

-	subslot for subslot-PUSCH transmissions 


-	subframe n+ kp where  if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, otherwise for subframe-PUSCH transmissions.
For FDD and a BL/CE UE configured with CEModeA, if an MPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, then on subframe n+4 UCI is mapped on the corresponding PUSCH transmission, including all subframe repetitions of the PUSCH transmission.
For FDD-TDD and normal HARQ operation, for a serving cell with frame structure type 1, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n, and simultaneous PUSCH and PUCCH transmission is not configured for the UE or is detected on slot/sublost n, UCI is mapped on the corresponding PUSCH transmission on
-	slot n+4 for slot-PUSCH transmissions when the higher layer parameter dl-STTI-Length is set to 'slot';
-	slot 0 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=4 or 5 in subframe N-1, or subslot n=0 corresponding to subframe N when the higher layer parameter dl-STTI-Length is set to 'subslot';
-	slot 1 of subframe N+2 for slot-PUSCH transmissions in case of subslot number n=1 or 2 or 3 in subframe N when the higher layer parameter dl-STTI-Length is set to 'subslot';

-	subslot for subslot-PUSCH transmissions; 
-	subframe n+ kp where [image: ] if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space, [image: ]otherwise for subframe-PUSCH transmissions.
<Unchanged parts in this subclause are omitted>
For TDD and normal HARQ operation, if a PDCCH/EPDCCH/SPDCCH with CSI request field set to trigger an aperiodic CSI report, as described in Subclause 7.2.1, is detected by a UE on subframe n and simultaneous PUSCH and PUCCH transmission is not configured for the UE or is detected by a UE on slot n, then on subframe/slot n+k UCI is mapped on the corresponding PUSCH transmission where k is given by 
· Table 8-2m for special subframe configuration 1,2,3,4,6,7,8 if the UE is configured with higher layer parameter ul-STTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B;
· Table 8-2n for special subframe configuration 0,5,9 if the UE is configured with higher layer parameter ul-STTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B;
· Table 8-2p if the UE is configured with higher layer parameters ul-STTI-Length and symPUSCH-UpPts-r14, and the corresponding uplink DCI format is 7-0A/7-0B;
· Table 8-2i if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI is in the UE-specific search space; 
· Table 8-2 otherwise.
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/MPDCCH/SPDCCH, the RV as determined in Subclause 8.6.1, and the TBS as determined in Subclause 8.6.2, shall be delivered to higher layers.
If the UE is not configured with higher layer parameter ul-STTI-Length, 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 the number of HARQ processes per serving cell shall be determined as 


-	, whereis indicated in Table 8-1a, if the UE is configured with shortProcessingTime and the corresponding PDCCH is in the UE-specific search space,
-	indicated in Table 8-1a. 
For a non-BL/CE UE, for TDD and transmission mode 2 if the UE is not configured with higher layer parameter ul-STTI-Length, 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]) for TDD and transmission mode 1 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 non-BL/CE UE configured higher layer parameter ul-STTI-Length, if the UE is configured with shortProcessingTime and transmission mode 2 for subframe-PUSCH the number of HARQ processes per TDD serving cell for non-subframe bundling operation is 32, and 16 otherwise. There are two HARQ processes for transmission mode 2 of subframe-PUSCH associated with a given subframe as described in [8].
<Unchanged parts in this subclause are omitted>
For TDD, if the UE is not configured with EIMTA-MainConfigServCell-r12 for any serving cell, and if a UE is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL configuration of all the configured serving cells is the same, 
-	For TDD UL/DL configurations 1-6 and normal HARQ operation and UE not configured with higher layer parameter symPUSCH-UpPts-r14 for the serving cell, the UE shall upon detection of a PDCCH/EPDCCH/SPDCCH with uplink DCI format in subframe/slot n and/or a PHICH transmission in subframe n intended for the UE, perform a corresponding PUSCH transmission in subframe/slot n+k, with k given in 
-	Table 8-2m for special subframe configuration 1, 2, 3, 4, 6, 7, 8 if the UE is configured with higher layer parameter ul-STTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
-	Table 8-2n for special subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter ul-STTI-Length, and the corresponding uplink DCI format is 7-0A/7-0B
<Unchanged parts in this subclause are omitted>
Table 8-2m: k for TDD configurations 0-6, special subframe configuration 1,2,3,4,6,7,8 and UE configured with ul-STTI-Length
	TDD UL/DL
Configuration
	slot number n

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

	0
	4
	4
	4
	5
	
	
	
	
	
	
	4
	4
	4
	5
	
	
	
	
	
	

	1
	4
	4
	4
	4　
	
	
	
	
	
	
	4
	4
	4
	4　
	
	
	
	
	
	

	2
	4　
	4　
	
	
	
	
	
	
	
	
	4　
	4　
	
	
	
	
	
	
	
	

	3
	6
	6
	6
	6　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6
	6

	4
	4
	4
	4
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	6
	6
	6
	6　
	
	
	
	
	
	
	4
	4
	4
	4　
	
	
	
	
	6　
	6　



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

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

	0
	4
	5
	6
	
	
	
	
	
	
	
	4
	5
	6
	
	
	
	
	
	
	

	1
	5
	5　
	5
	
	
	
	
	
	
	5
	5
	5　
	5
	
	
	
	
	
	
	5　

	2
	4　
	4　
	
	
	
	
	
	
	
	
	4　
	4　
	
	
	
	
	
	
	
	

	3
	7　
	7　
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7　
	7　
	7　

	4
	5　
	5　
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5　

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	4　
	5
	6
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	



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

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

	0
	4
	5
	6
	
	
	
	
	
	
	
	4
	5
	6
	
	
	
	
	
	
	

	1
	5
	5　
	5
	
	
	
	
	
	5　
	5
	5
	5　
	5
	
	
	
	
	
	5　
	5　

	2
	4　
	4　
	
	
	
	
	
	
	
	4　
	4　
	4　
	
	
	
	
	
	
	
	4　

	3
	7　
	7　
	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	7　
	7　
	7　
	7　

	4
	5　
	5　
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5　
	5　

	5
	4　
	4　
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4　

	6
	4　
	5
	6
	
	
	
	
	
	
	
	4
	4
	4
	
	
	
	
	
	
	4　



<Unchanged parts in this subclause are omitted>
If a UE is configured with higher layer parameter shortTTI or shortProcessingTime, 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 with DCI formats other than 7-0A/7-0B according to one of two uplink transmission modes, denoted mode 1 - 2. If a UE is configured with higher layer parameter ul-STTI-Length, the UE is semi-statically configured via higher layer signalling to transmit PUSCH transmissions signalled via PDCCH/SPDCCH with DCI formats 7-0A/7-0B according to one of two uplink transmission modes, denoted mode 1 - 2.
For a LAA SCell, the uplink transmission mode for autonomous uplink transmissions is configured independently from the uplink transmission mode for grant-based uplink transmissions. A UE is not expected to be configured with uplink transmission mode 2 for autonomous transmissions and uplink transmission mode 1 for grant-based uplink transmissions on the same LAA Scell.
< Unchanged parts are omitted >
[bookmark: _Toc415085501]8.6.3	Control information MCS offset determination



Offset values are defined for single codeword PUSCH transmission and multiple codeword PUSCH transmission. Single codeword subframe-PUSCH transmission offsets [image: ], [image: ] and [image: ] shall be configured to values according to Table 8.6.3-1,2,3 with the higher layer signalled indexes [image: ] if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH or if  is not configured, [image: ], and [image: ], respectively. Single codeword PUSCH transmission offset [image: ]shall be configured to values according to [Table 8.6.3-1] with the higher layer signalled index  if the UE transmits more than 22 HARQ-ACK bits on a PUSCH and  is configured. 
AUL PUSCH transmission offset for AUL-UCI  shall be configured to values according to Table 8.6.3-1 with the higher layer signalled index .
If the UE is configured with higher layer parameter ul-STTI-Length, 





-	slot-PUSCH transmission offsets, , and  shall be configured via higher layer parameters betaOffsetSlot-ACK-Index, betaOffsetSlot-RI-Index, and betaOffsetSlot-CQI-Index to values according to Table 8.6.3-1, Table 8.6.3-2, and Table 8.6.3-3 with the higher layer signalled indexes [image: ] if the UE transmits no more than 22 HARQ-ACK bits on a PUSCH, and [image: ], and [image: ]respectively. Slot-PUSCH transmission offset shall be configured to values according to Table 8.6.3-1 with the higher layer signalled index  if the UE transmits more than 22 HARQ-ACK bits on a slot-PUSCH.
< Unchanged parts are omitted >
[bookmark: _Toc415085505]9.1.1	PDCCH assignment procedure
The control region of each serving cell consists of a set of CCEs, numbered from 0 to [image: ] according to Subclause 6.8.1 in [3], where [image: ] is the total number of CCEs in the control region of subframe [image: ]. 
The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. 
A BL/CE UE is not required to monitor PDCCH.
A UE is not required to monitor PDCCH in an MBSFN subframe with zero-size non-MBSFN region.
The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space [image: ] at aggregation level [image: ] is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is monitored, the CCEs corresponding to PDCCH candidate m of the search space [image: ] are given by
[image: ]





where[image: ] is defined below, [image: ]. For the common search space [image: ]. For the PDCCH UE specific search space, for the serving cell on which PDCCH is monitored, if the monitoring UE is configured with carrier indicator field then [image: ] for [image: ]=0 and  for [image: ]>0 where [image: ] is the carrier indicator field value and  is the reference number of PDCCH candidates for a carrier indicator field value "x", else if the monitoring UE is not configured with carrier indicator field then [image: ], where [image: ]. [image: ] is the number of PDCCH candidates to monitor in the given search space for the scheduled serving cell. If the monitoring UE is configured with higher layer parameter shortTTI, for monitoring DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, [image: ]is replaced by the corresponding element of higher layer parameter dci7-CandidatesPerAL-PDCCH. If a carrier indicator field value "x" corresponds to a LAA SCell and the monitoring UE is configured with uplink transmission on the LAA SCell,  is the maximum number of [image: ] over all configured DCI formats for the LAA SCell. Otherwise,  is determined according to Table 9.1.1-1 by replacing [image: ] with .
If a UE is configured with higher layer parameter cif-InSchedulingCell-r13, the carrier indicator field value corresponds to cif-InSchedulingCell-r13, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].
If a UE is configured with a LAA SCell for UL transmissions, and if the UE is configured with higher layer parameter cif-InSchedulingCell-r14 for the LAA SCell, the carrier indicator field value in PDCCH scheduling PUSCH corresponds to cif-InSchedulingCell-r14, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].
The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 on the primary cell. 
A UE shall monitor common search space on a cell to decode the PDCCHs necessary to receive MBMS on that cell when configured by higher layers.
If a UE is not configured for EPDCCH monitoring, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated serving cell in every non-DRX subframe. 
If a UE is not configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more activated serving cells as configured by higher layer signalling in every non-DRX subframe. 
If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that serving cell. 
If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on that serving cell as configured by higher layer signalling in all non-DRX subframes where EPDCCH is not monitored on that serving cell.
A UE is not expected to monitor PDCCH candidates with DCI format 0/1/1A/2/2A/2B/2C/2D mapped onto the UE-specific search space, and with the CRC scrambled by the SPS C-RNTI, when the UE is configured with higher layer parameter shortProcessingTime.
A UE is not expected to monitor PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G over more than 
-	28 CCEs on a serving cell if the higher layer parameter dl-STTI-Length is set to 'subslot'.
-	32 CCEs on a serving cell if the higher layer parameter dl-STTI-Length is set to 'slot'.
A UE is not expected to be configured to monitor more than 
-	6 PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G on a service cell in a subslot if the higher layer parameter dl-STTI-Length is set to 'subslot'
-	12 PDCCH candidates with DCI format 7-0A/7-0B/7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G on a serving cell in a slot if the higher layer parameter dl-STTI-Length is set to 'slot'.
The UE is not expected to be configured to monitor PDCCH corresponding to DCI format 7-0A/7-0B /7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with carrier indicator field in a given serving cell.
< Unchanged parts are omitted >
9.1.6	SPDCCH assignment procedure
If the UE is configured with shortTTI, and SPDCCH is monitored in a slot, the term 'slot/subslot' refers to a slot in this clause.
If the UE is configured with shortTTI, and SPDCCH is monitored in a subslot, the term 'slot/subslot' refers to a subslot in this clause.
For each serving cell, higher layer signalling can configure a UE with 
-	one or two SPDCCH-PRB-sets for SPDCCH monitoring in a slot/subslot of a non-MBSFN subframe, and
-	one or two SPDCCH-PRB-sets for SPDCCH monitoring in a slot/subslot of an MBSFN subframe. 


The PRBs corresponding to a SPDCCH-PRB-set are indicated by higher layers as described in Subclause 9.1.6.2. Each SPDCCH-PRB-set consists of a set of SCCEs numbered from 0 to where is the number of SCCEs in SPDCCH-PRB-set [image: ] in a subframe. Each SPDCCH-PRB-set can be configured for either localized SPDCCH transmission or distributed SPDCCH transmission. 
The UE shall monitor a set of SPDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the SPDCCHs in the set according to the monitored DCI formats. 
A UE is not required to monitor CRS-based SPDCCH in an MBSFN subframe. 
A UE is not required to monitor CRS-based SPDCCH and DMRS-based SPDCCH in a slot/subslot if the UE does not support differentRSType.
A UE is not expected to receive DMRS-based SPDCCH scheduling PDSCH in slots/subslots where the UE is configured with DL transmission modes 1-4, 6.
The UE is not expected to be configured to monitor SPDCCH with carrier indicator field in a given serving cell.
The UE is not expected to monitor 
-	SPDCCH in the first subslot of a subframe
-	SPDCCH in the first slot of a subframe if higher layer parameters dl-STTI-Length is set to 'slot'.


The set of SPDCCH candidates to monitor are defined in terms of SPDCCH UE-specific search spaces. An SPDCCH UE-specific search space  or slot/subslot number k at aggregation level  is defined by a set of SPDCCH candidates. 






For a CRS-based SPDCCH-PRB-set or a DMRS-based SPDCCH-PRB-set configured with localized SPDCCH transmission in slot/subslot number , the SCCEs corresponding to SPDCCH candidate of the search space  at aggregation level are given by





For a DMRS-based SPDCCH-PRB-set configured with distributed SPDCCH transmission in slot/subslot number k, the SCCEs corresponding to SPDCCH candidate of the search space are given by

 
where

 is determined by higher layer parameter al- StartingPointSPDCCH, 
[image: ]





is the number of SPDCCH candidates, determined by higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15, to monitor among all the configured DCI formats for an aggregation level in SPDCCH-PRB-set in slot/subslot number ,.




For SPDCCH-PRB-set [image: ], and k belonging to the set of subslots indicated by higher layer parameter subslotApplicability-r15, is given by the first value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level , otherwise,  is given by the second value of higher layer parameter dci7-CandidateSetsPerAL-SPDCCH-r15 corresponding to aggregation level .
The UE is not required to receive DMRS-based SPDCCH on resource blocks of a PRG overlapping with PBCH or primary or secondary synchronization signals in a slot/subslot. 
A UE is not expected to be configured to monitor more than 
-	6 SPDCCH candidates on a service cell in a subslot if the higher layer parameter dl-STTI-Length is set to 'subslot'
-	12 SPDCCH candidates on a serving cell in a slot if the higher layer parameter dl-STTI-Length is set to 'slot'.
A UE is not expected to monitor SPDCCH candidates over more than 
-	16 SCCEs on a serving cell in a subslot if the higher layer parameter dl-STTI-Length is set to 'subslot'
-	32 SCCEs on a serving cell in a slot if the higher layer parameter dl-STTI-Length is set to 'slot'

A UE is not expected to monitor more than  numberOfBlindeDecodesUSS DCI blind decodes on PDCCH/EPDCCH and SPDCCH UE-specific search space(s) in a subframe if the UE indicated capability numberOfBlindeDecodesUSS . 
< Unchanged parts are omitted >
[bookmark: _Toc415085516]10.1	UE procedure for determining physical uplink control channel assignment
If a non-BL/CE UE is configured for a single serving cell and is not configured for simultaneous PUSCH and PUCCH transmissions, then in subframe/slot/subslot [image: ] uplink control information (UCI) shall be transmitted
-	on subframe-PUCCH using format 1/1a/1b/3 or 2/2a/2b if the UE is not transmitting PUSCH
-	on slot-PUCCH using format 1/1a/1b/3/4 if the UE is not transmitting PUSCH and the UE is configured with higher-layer parameter ul-STTI-Length='slot' 
-	on subslot-PUCCH using format 1/1a/1b/4 if the UE is not transmitting PUSCH and the UE is configured with higher-layer parameter ul-STTI-Length='subslot'
-	on PUSCH if the UE is transmitting PUSCH in subframe/slot/subslot [image: ] unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted 
-	if the UE is semi-persistently scheduled for subframe-PUSCH transmissions of a transport block spanning consecutive PUSCH transmissions (including subframe n) corresponding to an SPS configuration with higher layer parameter totalNumberPUSCH-SPS-UL-Repetitions, in which case periodic CSI is not transmitted
If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe/slot[image: ] UCI shall be transmitted
-	on subframe-PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR 
-	on slot-PUCCH using format 1/1a/1b/3/4 if the UCI consists only of HARQ-ACK and/or SR and the UE is configured with higher-layer parameter ul-STTI-Length='slot' 
-	on subslot-PUCCH using format 1/1a/1b/4 if the UCI consists only of HARQ-ACK and/or SR and the UE is configured with higher-layer parameter ul-STTI-Length='subslot'
-	on PUCCH using format 2 if the UCI consists only of periodic CSI 
-	on PUCCH using format 2/2a/2b/3 if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting PUSCH 
-	on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and periodic/aperiodic CSI and if the UE is transmitting PUSCH in subframe/slot/subslot n, in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on subframe-PUCCH using format 1/1a/1b/3 or format 1/1a/1b/3/4 if the UE is configured with higher-layer parameter ul-STTI-Length='slot', or format 1/1a/1b/4 if the UE is configured with higher-layer parameter ul-STTI-Length='subslot', and the periodic/aperiodic CSI transmitted on PUSCH unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic/aperiodic CSI is not transmitted 
-	on PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and if the UE is configured with higher-layer parameter ul-STTI-Length=‘subslot’, and if the PUSCH transmission corresponds to semi-persistent scheduling of subslot-PUSCH (i.e. higher layer parameter sps-ConfigUL-sTTI-r15 is configured, see 3GPP TS 36.331 [9]) and with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1) and with DMRS-pattern field in the related DCI format equal to ‘10’ (i.e., see Table 5.5.2.1.2-2 of 3GPP TS 36.211 [3]), in which case PUCCH is not transmitted
<Unchanged parts in this subclause are omitted>
If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe/slot/subslot [image: ] UCI shall be transmitted
-	on subframe-PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR 
-	on slot-PUCCH using format 1/1a/1b/3/4 if the UCI consists only of HARQ-ACK and/or SR
-	on subslot-PUCCH using format 1/1a/1b/4 if the UCI consists only of HARQ-ACK and/or SR
-	on subframe-PUCCH using format 4/5 if the UCI consists only of HARQ-ACK and/or SR and/or periodic CSI 
-	on PUCCH using format 2 if the UCI consists only of periodic CSI corresponding to one serving cell
-	as described in Subclause 10.1.1, if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting on PUSCH 
-	on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CSI and the UE is transmitting PUSCH on the primary cell, in which case the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic CSI is not transmitted
-	on PUCCH and PUSCH of the secondary cell (other than a LAA SCell) with the smallest SCellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell, in which case, the HARQ-ACK is transmitted on subframe-PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH 
-	on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on subframe/slot-PUCCH using format 1/1a/1b/3 or on slot-PUCCH using format 1/1a/1b/3/4 or on subslot-PUCCH using format 1/1a/1b/4 and the aperiodic CSI is transmitted on PUSCH of the serving cell given in Subclause 7.2.1 
-	on PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and if the UE is configured with higher-layer parameter ul-STTI-Length=‘subslot’, and if the PUSCH transmission corresponds to semi-persistent scheduling of subslot-PUSCH (i.e. higher layer parameter sps-ConfigUL-sTTI-r15 is configured, see 3GPP TS 36.331 [9]) and with a configured periodicity of 1 subslot (i.e. semiPersistSchedIntervalUL-STTI-r15 set to sTTI1) and with DMRS-pattern field in the related DCI format equal to ‘10’ (i.e., see Table 5.5.2.1.2-2 of 3GPP TS 36.211 [3]), in which case PUCCH is not transmitted
<Unchanged parts in this subclause are omitted>
For a UE configured with more than one serving cell and not capable of simultaneous transmission of different uplink signal durations to different serving cells as indicated by UE capability simultaneousTx-differentTx-duration, in case of a collision between 
-	a slot-PUCCH of first serving cell and a subframe-PUSCH/PUCCH/SRS/PRACH of second serving cell or 
-	a subslot-PUCCH of first serving cell and a subframe/slot-PUSCH/PUCCH/SRS/PRACH of second serving cell
the uplink transmission(s) of the second serving cell are dropped.
For a UE configured with higher layer parameter ul-STTI-Length, and not configured with simultaneous PUSCH and PUCCH transmissions, the UE is not expected to transmit PUCCH and demodulation reference signal for PUSCH in a slot/subslot in which the UE does not transmit PUSCH.
For a serving cell, and a UE configured with higher layer parameter ul-STTI-Length, if the UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-PUSCH and/or subframe-PUCCH collide(s) with slot/subslot-PUCCH, the UE is not expected to transmit either of subframe-PUSCH or subframe-PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-PUSCH/PUCCH using the slot/subslot-PUCCH (as defined in Subclause 7.3).
For a serving cell, and a UE configured with higher layer parameter ul-STTI-Length, if the UE is configured with simultaneous PUSCH and PUCCH transmission, in case subframe-PUSCH and/or subframe-PUCCH collide(s) with slot/subslot-PUSCH and slot/subslot-PUCCH, the UE is not expected to transmit either of subframe-PUSCH or subframe-PUCCH. The UE shall transmit the HARQ-ACK response corresponding to the subframe-PUSCH/PUCCH using the slot/subslot-PUCCH (as defined in Subclause 7.3).
For FDD or FDD-TDD and primary cell frame structure 1, with two configured serving cells and PUCCH format 1b with channel selection or for FDD with one or more configured serving cells, and the higher layer parameters dl-STTI-Length='subslot' and ul-STTI-Length='slot', and PUCCH format 3 and without PUCCH format 4 configured, or for FDD with two or more configured serving cells and PUCCH format 3 and without PUCCH format 4/5 configured, [image: ] where [image: ] is the number of configured cells and [image: ] is the number of transport blocks or the SPS release PDCCH/EPDCCH/SPDCCH, if any, received in serving cell [image: ], and in 
-	subframe [image: ]
-	slot [image: ]
-	any of the subslots given in Table 10.1-1 according to the value of [image: ] when the slot-PUCCH is transmitted in subframe m.
< Unchanged parts are omitted >
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