[bookmark: _Toc415085439]3GPP TSG RAN WG1 Meeting #95	R1-1814397
Spokane, US, November 12-16, 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.213
	CR
	1191
	rev
	2
	Current version:
	15.3.0
	

	

	[bookmark: _Hlt497126619]For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Corrections to even further enhanced MTC for LTE in 36.213, s06-s07

	
	

	Source to WG:
	Motorola Mobility

	Source to TSG:
	[bookmark: _GoBack]R1

	
	

	Work item code:
	LTE_eMTC4-Core
	
	Date:
	2018-11-30

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Corrections for Rel-15 even further enhanced MTC for LTE feature agreed at RAN1#94bis and RAN1#95.

	
	

	Summary of change:
	Clauses affected by corrections to Rel-15 Even further enhanced MTC for LTE are listed below and come from agreements made in:

RAN1#94bis R1-1811674 (Chairman's notes of AI 6.1.4 Maintenance of Release 15 Even further enhanced MTC for LTE, Ad Hoc chairman notes) from specific Tdoc#s with draft text proposals:
R1-1810907 Corrections for 64-QAM (7.1.7.2): TBS will not be set properly for 64QAM in certain cases.
R1-1810907 Corrections for 64-QAM (7.2): CQI reporting for 64QAM may be incorrect in certain cases.

RAN1#95 based on the following endorsed draft CRs.
R1-1813705	Draft 36.213 CR for parameter name corrections for Rel-15 LTE-MTC	 Ericsson -- (6.2): parameter name would be incorrect

	
	

	Consequences if not approved:
	‘Even further enhanced MTC for LTE’ will not function properly regarding setting TBS properly and CQI reporting for 64QAM in certain cases and incorrect parameter names may lead to incompatible implementations.
.

	
	

	Clauses affected:
	6.2, 7.1.7.2, 7.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	




<Unchanged parts are omitted>
[bookmark: _Toc415085442][bookmark: _Toc415085460]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 if the higher layers do not indicate EDT to the physical layer as defined in [8], and in Table 6.2-F if the higher layers indicate EDT.:
-	where [image: ] = [image: ] and [image: ] 

Table 6-2: Random Access Response Grant Content field size
	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
	[image: ]
	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 - [image: ]
	0

	Total Nr-bits
	20
	12



Table 6.2-F: Random Access Response Grant Content field size for EDT
	DCI contents
	CEmodeA
	CEmodeB

	Msg3 PUSCH narrowband index
	

	3

	Msg3 PUSCH Resource allocation
	5
	3

	Number of Repetitions for Msg3 PUSCH
	2
	3

	TPC
	3
	0

	CSI request
	1
	0

	UL delay
	1
	0

	Msg3/4 MPDCCH narrowband index
	

	3

	Zero padding
	
8 - 
	0

	Total Nr-bits
	20
	12



-	For CEmodeB, the Msg3 PUSCH narrowband index indicates the narrowband to be used for first subframe of Msg3 PUSCH transmission as given in Table 6.2-A if the higher layers do not indicate EDT to the physical layer as defined in [8], Table 6.2-G otherwise. 
-	[image: ]given in Table 6.2-A, Table 6.2-B and Table 6.2-G 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'
	[image: ]

	'01'
	[image: ]

	'10'
	[image: ]

	'11'
	[image: ]



Table 6.2-G: Msg3 PUSCH Narrowband Value for CEmodeB and EDT.
	Value of 'Msg3 narrowband index'
	Msg3 PUSCH Narrowband

	'000'
	


	'001'
	


	'010'
	


	'011'
	


	'100'
	


	'101'
	


	'110'
	


	'111'
	





-	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 if the higher layers do not indicate EDT to the physical layer as defined in [8], value of  for CEModeA and Table 6.2-H for CEModeB otherwise. The number of downlink narrowbands is given by [image: ] = [image: ]. 

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'
	[image: ]

	'01'
	[image: ]

	'10'
	[image: ]

	'11'
	[image: ]



Table 6.2-H: Msg3/4 MPDCCH Narrowband Value for CEmodeB and EDT.
	Value of 'Msg3/4 MPDCCH narrowband index'
	Msg3/4 MPDCCH Narrowband

	'000'
	


	'001'
	


	'010'
	


	'011'
	


	'100'
	


	'101'
	


	'110'
	


	'111'
	





-	The repetition number field in the random access response grant configured by higher layers indicates the repetition level () for the initial transmission of Msg3 PUSCH as given in Table 6.2-C for CEmodeA and Table 6.2-D for CEmodeB, where 
-	[image: ] is determined by higher layer parameter pusch-maxNumRepetitionCEmodeA-r13 if it is signaled, otherwise [image: ] = 8, 
-	[image: ] is determined by higher layer parameter pusch-maxNumRepetitionCEmodeB-r13 if it is signaled, otherwise [image: ] = 512. 




If the higher layers indicate EDT to the physical layer as defined in [8] and if the UE is configured with higher layer parameter edt-SsmallTBS-Enabled-r15, the repetition number for the initial transmission of Msg3 PUSCH is the smallest integer multiple of M  that is equal to or larger than where  is the TBS of Msg3 PUSCH as determined in subclause 8.6.2, and  is the value of the higher layer parameter edt-TBS-r15. M=4 if > 4, M = 1 otherwise.

Table 6.2-C: Msg3 PUSCH Repetition Level Value for CEmodeA.
	Value of 'Repetition number'
	Msg3 PUSCH Repetition level

	'00'
	[image: ]

	'01'
	[image: ]

	'10'
	[image: ]

	'11'
	[image: ]



Table 6.2-D: Msg3 PUSCH Repetition Level Value for CEmodeB.
	Value of 'Repetition number'
	Msg3 PUSCH Repetition level

	'000'
	[image: ]

	'001'
	[image: ]

	'010'
	[image: ]

	'011'
	[image: ]

	'100'
	[image: ]

	'101'
	[image: ]

	'110'
	[image: ]

	'111'
	[image: ]



Table 6.2-E: Narrowband ([image: ]) for MPDCCH RAR.
	Mapped Preamble Index
	[image: ]

	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, 
-	if the higher layers indicate EDT to the physical layer as defined in [8], then 
-	interpret the resource allocation using UL resource allocation type 0 within the indicated narrowband
-	else,
-	insert one most significant bit with value set to '0', and interpret the expanded resource allocation using UL resource allocation type 0 within the indicated narrowband.
-	For CEmodeB, interpret the resource allocation using UL resource allocation type 2 within the indicated narrowband.
-	The truncated modulation and coding scheme field is interpreted such that the modulation and coding scheme corresponding to the Random Access Response grant is determined from MCS indices 0 through 7 for CEmodeA in Table 8.6.1-1
The truncated TBS field is interpreted such that the TBS value corresponding to the Random Access Response grant is determined from TBS indices 0 through 3 for CEmodeB in Table 7.1.7.2.1-1 
else,
-	Nr=20, and the content of these 20 bits starting with the MSB and ending with the LSB are as follows:
-	Hopping flag – 1 bit
-	Fixed size resource block assignment – 10 bits
-	Truncated modulation and coding scheme – 4 bits 
If a UE is configured with a higher layer parameter pusch-EnhancementsConfig, then
-	Repetition number of Msg3 – 3 bits
else
-	TPC command for scheduled PUSCH – 3 bits
-	UL delay – 1 bit
-	CSI request – 1 bit
-	The UE shall use the single-antenna port uplink transmission scheme for the PUSCH transmission corresponding to the Random Access Response Grant and the PUSCH retransmission for the same transport block.
-	The UE shall perform PUSCH frequency hopping if the single bit frequency hopping (FH) field in a corresponding Random Access Response Grant is set as 1 and the uplink resource block assignment is type 0, otherwise no PUSCH frequency hopping is performed. When the hopping flag is set, the UE shall perform PUSCH hopping as indicated via the fixed size resource block assignment detailed below.
-	The fixed size resource block assignment field is interpreted as follows:
-	if [image: ]
-	Truncate the fixed size resource block assignment to its b least significant bits, where [image: ], 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 [image: ], 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 [image: ] 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 [image: ] 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>
7.1.7.2	Transport block size determination
For BL/CE UEs configured with CEModeA,  is used in place of in the rest of this Subclause 
If the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then 
-	for DCI format 1A or DCI format 6-1A: 
-	the UE shall set the TBS index () equal to  and determine its TBS by the procedure in Subclause 7.1.7.2.1 for . 
-	for DCI format 1C and DCI format 6-2: 
-	the UE shall set the TBS index () equal to  and determine its TBS from Table 7.1.7.2.3-1.
else if the DCI CRC is scrambled by SC-RNTI then 
-	the UE shall set the TBS index () equal to  and determine its TBS from Table 7.1.7.2.3-1. 
else if the higher layer parameter altMCS-Table is configured, and for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI




-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1C except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2,  is 33B; otherwise  is 33. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.
-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using .

-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
else if the higher layer parameter altCQI-Table-r12 is configured, then
-	for DCI format 1A with CRC scrambled by C-RNTI and for DCI format 1/1A/2/2A/2B/2C/2D with CRC scrambled by SPS C-RNTI:
-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1.
-	for, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using . If there is no PDCCH/EPDCCH for the same transport block using, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.
-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
-	for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI
-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1A except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 2C/2D and is configured with a33 in tbsIndexAlt,  is 33A, or if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2,  is 33B; otherwise  is 33. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.
-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using .
-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
else if the higher layer parameter altCQI-Table-STTI-r15 is configured, then
-	for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by SPS C-RNTI:
-	for [image: ], the UE shall determine the TBS index ([image: ]) using[image: ] by the procedure in Subclause 7.1.7. 
-	for[image: ], the TBS is assumed to be as determined from DCI transported in the latest PDCCH/SPDCCH for the same transport block using [image: ]. If there is no PDCCH/SPDCCH for the same transport block using[image: ], and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/SPDCCH.
-	for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI
-	for [image: ], the UE shall first determine the TBS index ([image: ]) using[image: ]and Table 7.1.7.1-1A. When , if the UE is scheduled by DCI formats 7-1F/7-1G and is configured with a33 in tbsIndexAlt-STTI,  is 33A, or if the UE is scheduled by DCI formats 7-1D/7-1C/7-1B and is configured with b33 in tbsIndexAlt2-STTI,  is 33B; otherwise  is 33.When [image: ], [image: ] is 33. The TBS is determined by the procedure in Subclause 7.1.7. 
-	for [image: ], the TBS is assumed to be as determined from DCI transported in the latest PDCCH/SPDCCH for the same transport block using [image: ].
else if the higher layer parameter altCQI-Table-1024QAM-r15 is configured, then 
-	for DCI format 1A with CRC scrambled by C-RNTI and for DCI format 1/1A/2/2A/2B/2C/2D with CRC scrambled by SPS C-RNTI:
-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1. For a transport block, the TBS is determined by the procedure in Subclause 7.1.7.2.1.
-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using . If there is no PDCCH/EPDCCH for the same transport block using , and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.
-	for DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI;
-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1B except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 2C/2D and is configured with a33 in tbsIndexAlt,  is 33A, or if the UE is scheduled by DCI formats 1/1B/2/2A and is configured with b33 in tbsIndexAlt2,  is 33B; otherwise  is 33. When , if the UE is scheduled by DCI formats 2C/2D and is configured with a37 in tbsIndexAlt3,  is 37A, otherwise  is 37. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.
-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using . If there is no PDCCH/EPDCCH for the same transport block using , and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.
-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
else if the higher layer parameter altCQI-Table-1024QAM-STTI_r15 is configured, then 
-	for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI or SPS C-RNTI;
-	for , the UE shall first determine the TBS index () usingand Table 7.1.7.1-1B. When , if the UE is scheduled by DCI formats 7-1F/7-1G and is configured with a33 in tbsIndexAlt-STTI,  is 33A, or if the UE is scheduled by DCI formats 7-1B/7-1C/7-1D and is configured with b33 in tbsIndexAlt2-STTI,  is 33B; otherwise  is 33. When , if the UE is scheduled by DCI formats 7-1F/7-1G and is configured with a37 in tbsIndexAlt3-STTI,  is 37A, otherwise  is 37. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7 and 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7 and 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7 and 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7 and 7.1.7.2.5.
-	for , the TBS is assumed to be as determined from DCI transported in the latest PDCCH/SPDCCH for the same transport block using . If there is no PDCCH/SPDCCH for the same transport block using , and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/SPDCCH. 
else if the UE supports ce-pdsch-pusch-maxBandwidth with value ≥5MHz, or if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1, 
-	the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 
-	if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 5MHz or if the UE is configured with higher layer parameter pdsch-MaxBandwidth-SC-MTCH with value 24 PRBs 
-	For CEModeA, 
-	if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1,

-	set  to the TBS determined by the procedure in Subclause 7.1.7.2.1,

-	
-	otherwise, TBS is determined by the procedure in Subclause 7.1.7.2.8 for 
-	For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.8 for 
-	if the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value > 5MHz 
-	For CEModeA, 
-	if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1,

-	set  to the TBS determined by the procedure in Subclause 7.1.7.2.1,

-	
-	otherwise, TBS is determined by the procedure in Subclause 7.1.7.2.1 for  
-	For CEModeB, TBS is determined by the procedure in Subclause 7.1.7.2.1 for 
-	otherwise, 
-	if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the MPDCCH DCI format 6-1A is mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH repetition level 1,

-	set  to the TBS determined by the procedure in Subclause 7.1.7.2.1,
-	
-	otherwise
-	TBS is determined by the procedure in Subclause 7.1.7.2.1
else
-	for, the UE shall first determine the TBS index () usingand Table 7.1.7.1-1 except if the transport block is disabled in DCI formats 2, 2A, 2B, 2C and 2D as specified below. When , if the UE is scheduled by DCI formats 2C/2D and is configured with a26 in tbsIndexAlt,  is 26A; otherwise  is 26. For a transport block that is not mapped to more than single-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.1. For a transport block that is mapped to two-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.2. For a transport block that is mapped to three-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.4. For a transport block that is mapped to four-layer spatial multiplexing, the TBS is determined by the procedure in Subclause 7.1.7.2.5.
-	for, the TBS is assumed to be as determined from DCI transported in the latest PDCCH/EPDCCH for the same transport block using . If there is no PDCCH/EPDCCH for the same transport block using, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH/EPDCCH.
-	In DCI formats 2, 2A, 2B, 2C and 2D a transport block is disabled if  and if rvidx = 1 otherwise the transport block is enabled.
The NDI and HARQ process ID, as signalled on PDCCH/EPDCCH/MPDCCH/SPDCCH, and the TBS, as determined above, shall be delivered to higher layers.
<Unchanged parts are omitted>
[bookmark: _Toc415085470]
7.2	UE procedure for reporting Channel State Information (CSI)
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise
· When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', and 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.
· When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell' and 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
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.
The time and frequency resources that can be used by the UE to report CSI which consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), CSI-RS resource indicator (CRI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.
A non-BL/CE UE in transmission mode 8 or 9 is configured with or without PMI/RI reporting by the higher layer parameter pmi-RI-Report. 
A UE in transmission mode 10 can be configured with one or more CSI processes per serving cell by higher layers. 
For a UE in transmission mode 10,
-	If a UE is not configured with higher layer parameter eMIMO-Type, each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6). A UE can be configured with up to two CSI-IM resources for a CSI process if the UE is configured with CSI subframe sets  and  by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process. 
-	If the UE is configured with higher layer parameter eMIMO-Type and not configured with higher layer parameter eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6). A UE can be configured with up to two CSI-IM resources for a CSI process if the UE is configured with CSI subframe sets  and  by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process.
-	If the UE is configured with higher layer parameter eMIMO-Type and not configured with higher layer parameter eMIMO-Type2, and eMIMO-Type is set to 'CLASS B', each CSI process is associated with one or more CSI-RS resource (defined in Subclause 7.2.5) and one or more CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6). Each CSI-RS resource is associated with a CSI-IM resource by higher layers. For a CSI process with one CSI-RS resource, a UE can be configured with CSI-IM resource for each CSI subframe sets if the UE is configured with CSI subframe sets  and  by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process. If a UE is configured with higher layer parameter FeCoMPCSIEnabled for a CSI process, the CSI process is associated with two CSI-RS resource and one CSI-IM resource.
-	If the UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) for eMIMO-Type, and one CSI-RS resource (defined in Subclause 7.2.5) and one CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) for eMIMO-Type2. A UE can be configured with up to two CSI-IM resources for each eMIMO-Type and eMIMO-Type2 of a CSI process if the UE is configured with CSI subframe sets  and  by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process.
-	If the UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B', and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with more than one CSI-RS resource (defined in Subclause 7.2.5) and more than one CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) with association of each CSI-RS resource with a CSI-IM resource by higher layers for eMIMO-Type, and one CSI-RS resource (defined in Subclause 7.2.5) and one CSI-interference measurement (CSI-IM) resource (defined in Subclause 7.2.6) for eMIMO-Type2.
For a UE in transmission mode 10, a CSI reported by the UE corresponds to a CSI process configured by higher layers. Each CSI process can be configured with or without PMI/RI reporting by higher layer signalling.
If a UE is configured with a serving cell with frame structure 3, the UE is not required to update measurements for more than 5 CSI processes in a subframe, in case the total number of serving cells is no more than 5. If a UE is configured with more than 5 serving cells, the UE is not required to update measurements for more than  CSI processes in a subframe, where the value of  is given by 
-	maxNumberUpdatedCSI-Proc-r13 if the UE is configured with a serving cell with frame structure 3
-	maxNumberUpdatedCSI-Proc-SPT-r15if the UE is configured with higher layer parameter shortProcessingTime
If a UE is configured with the higher layer parameter shortTTI, the UE is not required to update measurements for more than [image: ] CSI processes in a subframe, where the value of [image: ] is given by maxNumberUpdatedCSI-Proc-STTI-r15.
For UE in transmission mode 9 and the UE configured with higher layer parameter eMIMO-Type, the term 'CSI process' in this Subclause refers to the CSI configured for the UE. 
For a UE in transmission mode 9, and if the UE is configured with higher layer parameter eMIMO-Type, and,
-	UE is not configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS A', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5).
-	UE is not configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS B', each CSI process is associated with one or more CSI-RS resource (defined in Subclause 7.2.5). 
-	UE is configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS A' and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with a CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type, and a CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type2.
-	UE is configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS B' and eMIMO-Type2 is set to 'CLASS B', each CSI process is associated with more than one CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type, and a CSI-RS resource (defined in Subclause 7.2.5) for eMIMO-Type2.
For a CSI process, and if a UE is configured in transmission mode 9 or 10, and UE is not configured with higher layer parameter pmi-RI-Report, and UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one, the UE is considered to be configured without PMI reporting.
For a UE configured in transmission mode 9 or 10, UE is not expected to be configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and more than one CSI-RS resource configured, and the number of CSI-RS resource configured with one antenna port is not equal to total number number of CSI-RS resources associated with the CSI process.




A UE is configured with resource-restricted CSI measurements if the subframe sets  and  are configured by higher layers. A UE can also be configured with resource restricted CSI measurements for dormant serving cells with subframe sets CCSI,0-dormant and CCSI,1-dormant. If the UE is configured with resource restricted CSI measurements for dormant serving cells,  and  in this clause refer to  and  for activated serving cells, and to CCSI,0-dormant and CCSI,1-dormant for dormant serving cells.
For a serving cell with frame structure type 1, a UE is not expected to be configured with csi-SubframePatternConfig-r12.
CSI reporting is periodic or aperiodic.
A BL/CE UE configured with CEModeB is not expected to be configured with either aperiodic CSI or periodic CSI reporting.
If the UE is configured with more than one serving cell, it transmits aperiodic CSI for activated serving cell(s) only, and periodic CSI for activated and/or dormant serving cell(s) only.
If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation.
If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUSCH of the serving cell with smallest ServCellIndex as defined hereafter in subframes with a PUSCH allocation, where the UE shall use the same PUCCH-based periodic CSI reporting format on PUSCH.
A UE shall transmit aperiodic CSI reporting on PUSCH if the conditions specified hereafter are met. For aperiodic CQI/PMI reporting, RI reporting is transmitted only if the configured CSI feedback type supports RI reporting.
Table 7.2-1: Void

In case both periodic and aperiodic CSI reporting would occur in the same subframe, the UE shall only transmit the aperiodic CSI report in that subframe. If the aperiodic CSI reporting occurs on an LAA SCell, the UE shall assume that the UL channel access procedure, as described in subclause 4.2 of [13], is successful to determine whether periodic and aperiodic CSI reporting would occur in the same subframe.
If the higher layer parameter altCQI-TableSTTI-r15 is configured and is set to allSubframes and aperiodic CSI is triggered through DCI format 7-0A or 7-0B,
-	the UE shall report CQI according to Table 7.2.3-2. 
Else if the higher layer parameter altCQI-Table1024QAM-STTI-r15 is configured and is set to allSubframes and aperiodic CSI is triggered through DCI format 7-0A or 7-0B,
-	the UE shall report CQI according to Table 7.2.3-4. 
Else if the higher layer parameter altCQI-TableSTTI-r15 is configured and is set to csi-SubframeSet1 or csi-SubframeSet2 and aperiodic CSI is triggered through DCI format 7-0A or 7-0B,
-	the UE shall report CQI according to Table 7.2.3-2 for the corresponding CSI subframe set configured by altCQI-TableSTTI-r15
-	the UE shall report CQI for the other CSI subframe set according to Table 7.2.3-1. 
Else if the higher layer parameter altCQI-Table1024QAM-STTI-r15 is configured and is set to csi-SubframeSet1 or csi-SubframeSet2 and aperiodic CSI is triggered through DCI format 7-0A or 7-0B,
-	the UE shall report CQI according to Table 7.2.3-4 for the corresponding CSI subframe set configured by altCQI-Table1024QAM-STTI-r15
-	the UE shall report CQI for the other CSI subframe set according to Table 7.2.3-1. 
Else if aperiodic CSI is triggered through DCI format 7-0A or 7-0B,
· the UE shall report CQI according to Table 7.2.3-1.
Else if the higher layer parameter altCQI-Table-r12 is configured and is set to allSubframes,
-	the UE shall report CQI according to Table 7.2.3-2. 
Else if the higher layer parameter altCQI-Table-1024QAM-r15 is configured and is set to allSubframes
-	the UE shall report CQI according to Table 7.2.3-4. 
Else if the higher layer parameter altCQI-Table-r12 is configured and is set to csi-SubframeSet1 or csi-SubframeSet2,
-	the UE shall report CQI according to Table 7.2.3-2 for the corresponding CSI subframe set configured by altCQI-Table-r12
-	the UE shall report CQI for the other CSI subframe set according to Table 7.2.3-1. 
Else if the higher layer parameter altCQI-Table-1024QAM-r15 is configured and is set to csi-SubframeSet1 or csi-SubframeSet2,
-	the UE shall report CQI according to Table 7.2.3-4 for the corresponding CSI subframe set configured by altCQI-Table-1024QAM-r15
-	the UE shall report CQI for the other CSI subframe set according to Table 7.2.3-1. 
Else 
-	the UE shall report CQI according to Table 7.2.3-1.
For a BL/CE UE, if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the higher layer parameter csi-NumRepetitionCE-r13 indicates more than one subframe, or if the UE is configured with higher layer parameter ce-CQI-AlternativeTableConfig-r15,
-	the UE shall report CQI according to Table 7.2.3-6. 
-	if the UE is not capable of supporting 64QAM in PDSCH, or the UE is configured with higher layer parameter mpdcch-pdsch-HoppingConfig-r13 set to 'on' and the UE is calculating CQI for a wideband CSI report, the reported CQI < 13.
Else if the higher layer parameter ce-PDSCH-64QAM-Config-r15 is configured, 
-	the UE shall report CQI according to Table 7.2.3-5.
Else 
-	the UE shall report CQI according to Table 7.2.3-3 with CQI index between 1 and 10.
<Unchanged parts are omitted>
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