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<Unchanged parts are omitted>
9.1	UE procedure for determining physical downlink control channel assignment
[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. In addition to applying the procedures described in this Subclause for determining PDCCH assignment for non-MBSFN subframes on a MBMS-dedicated cell to receive MBMS on that cell when configured by higher layers, the UE shall also monitor a common search space  at aggregation level  with a single PDCCH candidate  and  set to 0.
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. 

A UE configured with higher layer parameter shortTTI for a serving cell is not required to monitor PDCCH for the serving cell on any other serving cell.

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 when CFI value is 3 and .
The common and PDCCH UE-specific search spaces on the primary cell may overlap. If the UE is configured with higher layer parameter shortProcessingTime, a PDCCH with DCI format 0/1A detected in the overlap shall be considered by the UE as having been received in the PDCCH common search space.
A UE configured with the carrier indicator field associated with monitoring PDCCH on serving cell c shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by C-RNTI in the PDCCH UE specific search space of serving cell c.
A UE configured with the carrier indicator field associated with monitoring PDCCH on the primary cell shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI or UL-SPS-V-RNTI in the PDCCH UE specific search space of the primary cell.
The UE shall monitor the common search space for PDCCH without carrier indicator field.
For the serving cell on which PDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall monitor the PDCCH UE specific search space for PDCCH without carrier indicator field, if the UE is configured with a carrier indicator field it shall monitor the PDCCH UE specific search space for PDCCH with carrier indicator field. 
If the UE is not configured with a LAA Scell, the UE is not expected to monitor the PDCCH of a secondary cell if it is configured to monitor PDCCH with carrier indicator field corresponding to that secondary cell in another serving cell. 
If the UE is configured with a LAA Scell, the UE is not expected to monitor the PDCCH UE specific space of the LAA SCell if it is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell, 
-	where the UE is not expected to be configured to monitor PDCCH with carrier indicator field in an LAA Scell;
-	where the UE is not expected to be scheduled with PDSCH starting in the second slot in a subframe in an LAA Scell if the UE is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell.
[bookmark: OLE_LINK29][bookmark: OLE_LINK28]For the serving cell on which PDCCH is monitored, the UE shall monitor PDCCH candidates at least for the same serving cell. 
A UE configured to monitor PDCCH candidates with CRC scrambled by C-RNTI, SPS C-RNTI or UL-SPS-V-RNTI with a common payload size and with the same first CCE index [image: ] (as described in Subclause 10.1) but with different sets of DCI information fields as defined in [4] in the
-	common search space 
-	PDCCH UE specific search space 
on the primary cell shall assume that for the PDCCH candidates with CRC scrambled by C-RNTI, SPS C-RNTI or UL-SPS-V-RNTI,
if the UE is configured with the carrier indicator field associated with monitoring the PDCCH on the primary cell, only the PDCCH in the common search space is transmitted by the primary cell;
otherwise, only the PDCCH in the UE specific search space is transmitted by the primary cell.
A UE configured to monitor PDCCH candidates in a given serving cell with a given DCI format size with CIF, and CRC scrambled by C- RNTI, where the PDCCH candidates may have one or more possible values of CIF for the given DCI format size, shall assume that a PDCCH candidate with the given DCI format size may be transmitted in the given serving cell in any PDCCH UE specific search space corresponding to any of the possible values of CIF for the given DCI format size.
If a serving cell is a LAA Scell, and if the higher layer parameter subframeStartPosition for the Scell indicates 's07', 
-	The UE monitors PDCCH UE-specific search space candidates on the Scell in both the first and second slots of a subframe, and the aggregation levels defining the search spaces are listed in Table 9.1.1-1A;
otherwise,
-	The aggregation levels defining the search spaces are listed in Table 9.1.1-1. 
If a serving cell is a LAA Scell, the UE may receive PDCCH with DCI CRC scrambled by CC-RNTI as described in Subclause 13A on the LAA Scell.
The DCI formats that the UE shall monitor depend on the configured transmission mode per each serving cell as defined in Subclause 7.1.
If a UE is configured with higher layer parameter skipMonitoringDCI-format0-1A for a serving cell, the UE is not required to monitor the PDCCH with DCI Format 0/1A in the UE specific search space for that serving cell. 
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter skipMonitoringDCI-format0A for the LAA SCell, the UE is not required to monitor the PDCCH with DCI Format 0A in the UE specific search space for the LAA SCell.
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured in transmission mode 2 and if the UE is configured with higher layer parameter skipMonitoringDCI-format4A for the LAA SCell, the UE is not required to monitor the PDCCH with DCI Format 4A in the UE specific search space for the LAA SCell.
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter enableMonitoringDCI-format0B for the LAA SCell, the UE is required to monitor the PDCCH with DCI Format 0B in the UE specific search space for the LAA SCell.
If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured in transmission mode 2 and if the UE is configured with higher layer parameter enableMonitoringDCI-format4B for the LAA SCell, the UE is required to monitor the PDCCH with DCI Format 4B in the UE specific search space for the LAA SCell.





If a UE is not configured for PUSCH/PUCCH transmission for at least one TDD serving cell, the UE is not expected to monitor PDCCH on serving cell  if the PDCCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on TDD serving cell  not configured for PUSCH/PUCCH transmission, and if the UE is not capable of simultaneous reception and transmission on serving cell and serving cell .





If a UE is configured with higher layer parameter pdcch-candidateReductions for a UE specific search space at aggregation level L for a serving cell, the corresponding number of PDCCH candidates is given by , where the value of  is determined according to Table 9.1.1-2 and  is determined according to Table 9.1.1-1 by replacing with .





If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter pdcch-candidateReductions-Format0A for a UE specific search space at aggregation level L for the LAA SCell, the corresponding number of PDCCH candidates for DCI format 0A is given by , where the value of  is determined according to Table 9.1.1-2 and  is determined according to Table 9.1.1-1 by replacing with .





If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter pdcch-candidateReductions-Format0B-4A-4B-AL1-2 for a UE specific search space of the first and second aggregation level for the LAA SCell, the corresponding number of PDCCH candidates for DCI format 0B/4A/4B is given by , where the value of  is determined according to Table 9.1.1-2 and  is determined according to Table 9.1.1-1 by replacing with .





If a UE is configured with a LAA SCell for UL transmissions and if the UE is configured with higher layer parameter pdcch-candidateReductions-Format0B-4A-4B-AL3-4 for a UE specific search space of the third and fourth aggregation level for the LAA SCell, the corresponding number of PDCCH candidates for DCI format 0B/4A/4B is given by , where the value of  is determined according to Table 9.1.1-3 and  is determined according to Table 9.1.1-1 by replacing with .

Table 9.1.1-1: PDCCH candidates monitored by a UE
	Search space [image: ]
	Number of PDCCH
 candidates [image: ]

	Type
	Aggregation level [image: ]
	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2



Note: the Size [in CCEs] is given assuming  =1

Table 9.1.1-1A: PDCCH UE-specific search space candidates monitored by a UE on LAA Scell
	Search space [image: ]
	Number of PDCCH
 candidates [image: ]
in first slot
	Number of PDCCH
 candidates [image: ]
in second slot

	Type
	Aggregation level [image: ]
	Size [in CCEs]
	
	

	UE-specific
	1
	6
	6
	6

	
	2
	12
	6
	6

	
	4
	8
	2
	2

	
	8
	16
	2
	2



Note: the Size [in CCEs] is given assuming  =1

Table 9.1.1-2: Scaling factor for PDCCH candidates reduction
	pdcch-candidateReductions
	
Value of 

	0
	0

	1
	0.33

	2
	0.66

	3
	1



Table 9.1.1-3: Scaling factor for PDCCH candidates reduction
	pdcch-candidateReductions
	
Value of 

	0
	0

	1
	0.5

	2
	1

	3
	1.5



For the common search spaces, [image: ]is set to 0 for the two aggregation levels [image: ] and [image: ].
For the UE-specific search space [image: ] at aggregation level[image: ], the variable [image: ]is defined by
[image: ]
where [image: ], [image: ], [image: ] and [image: ], [image: ] is the slot number within a radio frame. 
The RNTI value used for [image: ] is defined in Subclause 7.1 in downlink and Subclause 8 in uplink.

<Unchanged parts are omitted>
[bookmark: _Toc415085507]9.1.3	Control Format Indicator (CFI) assignment procedure
For a serving cell, if a UE is configured with higher layer parameter semiStaticCFI-SlotSubslotNonMBSFN, the UE shall assume the CFI is equal to the value of the higher layer parameter semiStaticCFI-SlotSubslotNonMBSFN for non-MBSFN subframes for receiving physical downlink shared channel with slot/subslot duration.
For a serving cell, if a UE is configured with higher layer parameter semiStaticCFI-SlotSubslotMBSFN, the UE shall assume the CFI is equal to the value of the higher layer parameter semiStaticCFI-SlotSubslotMBSFN for MBSFN subframes for receiving physical downlink shared channel with slot/subslot duration. 
For a serving cell using frame structure 2, if a UE is configured with higher layer parameter cfi-Radioframe-patternSlot, the UE shall assume the CFI is equal to the value of the higher layer parameter cfi-Radioframe-patternSlot for the subframes for receiving physical downlink shared channel with slot duration.
For a serving cell, if a UE is configured with higher layer parameter semiStaticCFI-SubframeNonMBSFN, the UE shall assume the CFI is equal to the value of the higher layer parameter semiStaticCFI-SubframeNonMBSFN for non-MBSFN subframes for receiving physical downlink shared channel with subframe duration.
For a serving cell, if a UE is configured with higher layer parameter semiStaticCFI-SubframeMBSFN, the UE shall assume the CFI is equal to the value of the higher layer parameter semiStaticCFI-SubframeMBSFN for MBSFN subframes for receiving physical downlink shared channel with subframe duration. 
For a serving cell using frame structure 2, if a UE is configured with higher layer parameter cfi-Radioframe-patternSubframe, the UE shall assume the CFI is equal to the value of the higher layer parameter cfi-Radioframe-patternSubframe for the subframes for receiving physical downlink shared channel with subframe duration.
For a serving cell, if a UE is configured with higher layer parameters semiStaticCFI-SubframeNonMBSFN and semiStaticCFI-SlotSubslotNonMBSFN, the UE is not expected the values of semiStaticCFI-SlotSubslotNonMBSFN and semiStaticCFI-SubframeNonMBSFN are different. 
For a serving cell, if a UE is configured with higher layer parameters semiStaticCFI-SubframeMBSFN and semiStaticCFI-SlotSubslotMBSFN, the UE is not expected the values of semiStaticCFI-SlotSubslotMBSFN and semiStaticCFI-SubframeMBSFN are different. 
For a serving cell using frame structure 2, if a UE is configured with higher layer parameters cfi-Radioframe-patternSlot and cfi-Radioframe-patternSubframe, the UE is not expected the values of cfi-Radioframe-patternSlot and cfi-Radioframe-patternSubframe are different.
PHICH duration is signalled by higher layers according to Table 6.9.3-1 in [3]. The duration signalled puts a lower limit on the size of the control region determined from the control format indicator (CFI). When [image: ], if extended PHICH duration is indicated by higher layers then the UE shall assume that CFI is equal to PHICH duration. 
In subframes indicated by higher layers to decode PMCH, when [image: ], a UE may assume that CFI is equal to the value of the higher layer parameter non-MBSFNregionLength [11].
For a MBMS-dedicated cell, if a UE is configured with higher layer parameter semistaticCFI included in MasterInformationBlock-MBMS, the UE shall assume the CFI is equal to the value of the higher layer parameter semistaticCFI for non-MBSFN subframes.
<Unchanged parts are omitted>
11	Physical Multicast Channel (PMCH) related procedures
[bookmark: _Toc415085533]11.1	UE procedure for receiving the PMCH





A UE is not expected to receive PMCH with   (defined in [3]) other than or in an MBSFN subframe with non-zero-size non-MBSFN region.




A UE is not expected to receive PMCH with other than  or in an MBSFN subframe with zero-size non-MBSFN region.
The UE shall decode the PMCH when configured by higher layers. The UE may assume that an eNB transmission on the PMCH is performed according to Subclause 6.5 of [3].
The[image: ] for the PMCH is configured by higher layers. To determine the modulation order ([image: ]) and TBS index ([image: ]) used in the PMCH the UE shall
-	iIf the UE is configured by higher layers to decode the PMCH based on QPSK, 16QAM, 64QAM, and 256QAM

-	if the PMCH is with and the UE is configured with higher layer parameter timeSeperation with value '4'
-	use [image: ]and Table 11.1-2 for determining the modulation order ([image: ]) and TBS index ([image: ])
-	otherwise,
-	 then the UE shall use[image: ]and Table 7.1.7.1-1A for determining to determine the modulation order ([image: ]) and TBS index ([image: ]) used in the PMCH. 
-	otherwise,

-	if the PMCH is with and the UE is configured with higher layer parameter timeSeperation with value '4'
-	use [image: ]and Table 11.1-1 for determining the modulation order ([image: ]) and TBS index ([image: ])
-	otherwise,
-	Else the UE shall use[image: ]for the PMCH and Table 7.1.7.1-1 for determiningto determine the modulation order ([image: ]) and TBS index ([image: ]) used in the PMCH. 


The UE shall then follow the procedure in Subclause 7.1.7.2.1 to determine the transport block size, assuming [image: ]is equal to[image: ]. For PMCH with  the UE shall scale the derived transport block size by , then round half-way towards positive infinity to the closest valid transport block size in the union of Table 7.1.7.2.1-1 and Table 7.1.7.2.4-1 by including, in the rounding procedure, only the TBS entries in Table 7.1.7.2.1-1 with  and the entries in 7.1.7.2.4-1 for which the TBS_L1 is present in Table 7.1.7.2.1-1 with  if the UE is configured by higher layers to decode the PMCH based on QPSK, 16QAM, 64QAM, and 256QAM, only the TBS entries in Table 7.1.7.2.1-1 with  and the entries in 7.1.7.2.4-1 for which the TBS_L1 is present in Table 7.1.7.2.1-1 with  otherwise. The UE shall set the redundancy version to 0 for the PMCH.
A UE may optionally report parameters mbms-MaxBW (), mbms-ScalingFactor1dot25 ((,and mbms-ScalingFactor7dot5 (), mbms-ScalingFactor2dot5 (), and mbms-ScalingFactor0dot37 () to indicate a limitation on baseband capability provided by the following inequality
	
where
-	T is the maximum bandwidth capability of the UE, indicated by mbms-MaxBW:
-	if mbms-MaxBW is set to implicitValue, then
	
where the numerator and the denominator correspond to the corresponding columns of the maximum indicated ue-CategoryDL in [12].
-	if mbms-MaxBW is set to explicitValue, then 
-	C is the number of serving cells the UE is configured with, or receiving PMCH from.
-	 is the number of spatial layers the UE can receive in the c-th serving cell according to MIMO-CapabilityDL.
-	 is the bandwidth (in MHz) of the c-th serving cell.
-	If the UE is receiving PMCH with 1.25kHz numerology in serving cell c, then
-	
-	else, if the UE is receiving PMCH with 7.5kHz numerology in serving cell c, then
-	
-	else, if the UE is receiving PMCH with 2.5kHz numerology in serving cell c, then
-	
-	else, if the UE is receiving PMCH with 0.37kHz numerology in serving cell c, then
-	
-	else, 
-	.
Table 11.1-1: Modulation and TBS index table for PMCH
	MCS Index
[image: ]
	Modulation Order
[image: ]
	TBS Index
[image: ]

	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

	16
	4
	15

	17
	4
	16

	18
	4
	17

	19
	4
	18

	20
	4
	19

	21
	6
	19

	22
	6
	20

	23
	6
	21

	24
	6
	22

	25
	6
	23

	26
	6
	24

	27
	6
	25

	28
	6
	26/26A

	29
	2
	reserved

	30
	4
	

	31
	6
	



Table 11.1-2: Modulation and TBS index table 2 for PMCH
	MCS Index
[image: ]
	Modulation Order
[image: ]
	TBS Index
[image: ]

	0
	2 
	0 

	1
	2 
	2 

	2
	2 
	4 

	3
	2 
	6 

	4
	2 
	8 

	5
	2 
	10 

	6
	4
	11 

	7
	4 
	12 

	8
	4 
	13 

	9
	4 
	14 

	10
	4 
	15 

	11
	4 
	16 

	12
	4 
	17 

	13
	4 
	18 

	14
	4 
	19 

	15
	6 
	20 

	16
	6 
	21 

	17
	6 
	22 

	18
	6 
	23 

	19
	6 
	24 

	20
	6 
	25 

	21
	8 
	27 

	22
	8 
	28 

	23
	8 
	29 

	24
	8 
	30 

	25
	8 
	31 

	26
	8 
	32 

	27
	8 
	33/33A/33B 

	28
	2 
	
reserved

	29
	4 
	

	30
	6 
	

	31
	8 
	




[bookmark: _Toc415085534]11.2	UE procedure for receiving MCCH and system information change notification
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the M-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 11.2-1.
Table 11.2-1: PDCCH configured by M-RNTI
	DCI format
	Search Space

	DCI format 1C
	Common



The 8-bit information for MCCH change notification [11], as signalled on the PDCCH, shall be delivered to higher layers.
The [12]-bit information for System information change notification [11], as signalled on the PDCCH, shall be delivered to higher layers.
<Unchanged parts are omitted>
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