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<< Start of 1st modification >>
A.3.1
General

The number of available channel bits varies across the sub-frames due to PBCH and PSS/SSS overhead. The payload size per sub-frame is varied in order to keep the code rate constant throughout a frame.

No user data is scheduled on subframes #5 in order to facilitate the transmission of system information blocks (SIB).

The algorithm for determining the payload size A is as follows; given a desired coding rate R and radio block allocation NRB

1. Calculate the number of channel bits Nch that can be transmitted during the first transmission of a given sub-frame.

2. Find A such that the resulting coding rate is as close to R as possible, that is,
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subject to 

a) A is a valid TB size according to section 7.1.7 of TS 36.213 [6] assuming an allocation of NRB resource blocks. 

b) Segmentation is not included in this formula, but should be considered in the TBS calculation.
c) The transport block CRC bits along with all of the applicable code block CRC bits from code block segmentation should be included in the code rate calculation.
3. If there is more than one A that minimizes the equation above, then the larger value is chosen per default. 

4. For TDD, the measurement channel is based on DL/UL configuration ratio of 2DL+DwPTS (12 OFDM symbol): 2UL

<< End of 1st modification >>
<< Start of 2nd modification >>
Table A.4-1d: Reference channel for CQI requirements (FDD) full PRB allocation (CSI-RS and CSI-IM) : 2 CRS ports

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3b 
	Table A.4-3i
	
	

	Target coding rate
	
	
	
	
	Table A.4-3b 
	Table A.4-3i
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-1e: Reference channel for CQI requirements (FDD) full PRB allocation (CSI process): 1 CRS port

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3e 
	
	

	Target coding rate
	
	
	
	
	Table A.4-3e 
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
Only subframes 2, 3, 4, 7, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-2: Reference channel for CQI requirements (TDD) full PRB allocation (CRS)

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	Table A.4-3g

	Target coding rate
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	Table A.4-3g

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
When UL-DL configuration 1 is used and only subframes 4 and 9 are allocated to avoide PBCH and synchronizaiton signal overhead. When UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


<< End of 2nd modification >>
<< Start of 3rd modification >>
Table A.4-2d: Reference channel for CQI requirements (TDD) full PRB allocation (CSI-RS and CSI-IM) : 2 CRS ports

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3b
	Table A.4-3j 
	
	

	Target coding rate
	
	
	
	
	Table A.4-3b
	Table A.4-3j 
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-2e: Reference channel for CQI requirements (TDD) full PRB allocation (CSI process): 1 CRS port

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	2
	2
	2
	2
	2
	2

	Modulation
	
	
	
	
	Table A.4-3e
	Table A.4-13  
	
	

	Target coding rate
	
	
	
	
	Table A.4-3e 
	Table A.4-13   
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH. 

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.
Note 3:     Table A.4-3k or Table A.4-3l is used for UE configured with 2 or 1 CSI process(es), respectively.


Table A.4-3: Transport format corresponding to each CQI index for 50 PRB allocation single antenna transmission (CRS)

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	12600

	2
	QPSK
	0.1172
	0
	1384
	12600

	3
	QPSK
	0.1885
	2
	2216
	12600

	4
	QPSK
	0.3008
	4
	3624
	12600

	5
	QPSK
	0.4385
	6
	5160
	12600

	6
	QPSK
	0.5879
	8
	6968
	12600

	7
	16QAM
	0.3691
	11
	8760
	25200

	8
	16QAM
	0.4785
	13
	11448
	25200

	9
	16QAM
	0.6016
	16
	15264
	25200

	10
	64QAM
	0.4551
	18
	16416
	37800

	11
	64QAM
	0.5537
	21
	21384
	37800

	12
	64QAM
	0.6504
	23
	25456
	37800

	13
	64QAM
	0.7539
	25
	28336
	37800

	14
	64QAM
	0.8525
	27
	31704
	37800

	15
	64QAM
	0.9258
	27
	31704
	37800

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


<< End of 3rd modification >>
<< Start of 4th modification >>
Table A.4-5a: Reference channel for CQI requirements (TDD) 6 PRB allocation (CSI-RS)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-6a
	Table A.4-6b
	
	

	Target coding rate
	
	
	
	
	Table A.4-6a
	Table A.4-6b
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-5b: Reference channel for CQI requirements (TDD) 6 PRB allocation (CSI process)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	6
	6
	6
	6
	6

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	 Table A.4-6c
	Table A.4-13
	
	

	Target coding rate
	
	
	
	
	 Table A.4-6c
	Table A.4-13
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH.

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.
Note 3:     Table A.4-6d, Table A.4-6e, or Table A.4-6f is used for UE configured with 4, 3, or 1 CSI process(es), respectively.


Table A.4-6: Transport format corresponding to each CQI index for 6 PRB allocation (CRS)
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1512

	2
	QPSK
	0.1172
	0
	152
	1512

	3
	QPSK
	0.1885
	2
	256
	1512

	4
	QPSK
	0.3008
	4
	408
	1512

	5
	QPSK
	0.4385
	6
	600
	1512

	6
	QPSK
	0.5879
	8
	808
	1512

	7
	16QAM
	0.3691
	11
	1032
	3024

	8
	16QAM
	0.4785
	13
	1352
	3024

	9
	16QAM
	0.6016
	16
	1800
	3024

	10
	64QAM
	0.4551
	19
	2152
	4536

	11
	64QAM
	0.5537
	21
	2600
	4536

	12
	64QAM
	0.6504
	23
	2984
	4536

	13
	64QAM
	0.7539
	25
	3496
	4536

	14
	64QAM
	0.8525
	27
	3752
	4536

	15
	64QAM
	0.9258
	27
	3752
	4536

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


<< End of 4th modification >>
<< Start of 5th modification >>
Table A.4-6c: Transport format corresponding to each CQI index for 6 PRB allocation (CSI process): 2 CRS ports, Non CSI-RS and Non CSI-IM subframe
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1296

	2
	QPSK
	0.1172
	0
	152
	1296

	3
	QPSK
	0.1885
	2
	256
	1296

	4
	QPSK
	0.3008
	4
	408
	1296

	5
	QPSK
	0.4385
	6
	600
	1296

	6
	QPSK
	0.5879
	8
	808
	1296

	7
	16QAM
	0.3691
	11
	1032
	2592

	8
	16QAM
	0.4785
	13
	1352
	2592

	9
	16QAM
	0.6016
	15
	1736
	2592

	10
	64QAM
	0.4551
	18
	1928
	3888

	11
	64QAM
	0.5537
	20
	2344
	3888

	12
	64QAM
	0.6504
	22
	2792
	3888

	13
	64QAM
	0.7539
	24
	3240
	3888

	14
	64QAM
	0.8525
	26
	3624
	3888

	15
	64QAM
	0.9258
	27
	3752
	3888

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


<< End of 5th modification >>
<< Start of 6th modification >>
Table A.4-12: Transport format corresponding to each CQI index for 3 PRB allocation (CRS)
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	56
	756

	2
	QPSK
	0.1172
	1
	88
	756

	3
	QPSK
	0.1885
	2
	144
	756

	4
	QPSK
	0.3008
	5
	224
	756

	5
	QPSK
	0.4385
	7
	328
	756

	6
	QPSK
	0.5879
	9
	456
	756

	7
	16QAM
	0.3691
	12
	584
	1512

	8
	16QAM
	0.4785
	13
	744
	1512

	9
	16QAM
	0.6016
	16
	904
	1512

	10
	64QAM
	0.4551
	19
	1064
	2268

	11
	64QAM
	0.5537
	21
	1288
	2268

	12
	64QAM
	0.6504
	23
	1480
	2268

	13
	64QAM
	0.7539
	25
	1736
	2268

	14
	64QAM
	0.8525
	27
	1864
	2268

	15
	64QAM
	0.9258
	27
	1864
	2268

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-13 specifies the available binary channel bits per sub-frame corresponding to each CSI test configuration. To determine the transport format corresponding to each CQI index, calculate the bit payload size according to A.3.1 with target coding rate according to table 7.2.3.-1 of TS 36.213 [6].

Table A.4-12: Binary Channel Bits Per Sub-frame of CSI test configurations
	Duplex
	Binary Channel Bits Per Sub-Frame

	
	BW
	QPSK
	16QAM
	64QAM

	PDSCH, Partial allocation(CSI process)(6 RB-s): 2 CRS ports, 1 CSI process, CSI-RS and CSI-IM sub-frame

	FDD
	10
	1200
	2400
	3600

	TDD
	10
	1200
	2400
	3600

	PDSCH, Partial allocation(CSI process)(6 RB-s): 2 CRS ports, 3 CSI processes, CSI-RS and CSI-IM sub-frame

	FDD
	10
	1104
	2208
	3312

	TDD
	10
	1104
	2208
	3312

	PDSCH, Partial allocation(CSI process)(6 RB-s): 2 CRS ports, 4 CSI processes, CSI-RS and CSI-IM sub-frame

	FDD
	10
	1056
	2112
	3168

	TDD
	10
	1056
	2112
	3168

	PDSCH, Full allocation(CSI process): 1 CRS ports, 2 CSI-RS ports, 2 CSI processes, CSI-RS and CSI-IM sub-frame

	FDD
	10
	9800
	19600
	29400

	TDD
	10
	9800
	19600
	29400

	PDSCH, Full allocation(CSI process): 1 CRS ports, 2 CSI-RS ports, 1 CSI processes, CSI-RS and CSI-IM sub-frame

	FDD
	10
	10600
	21200
	31800

	TDD
	10
	10600
	21200
	31800


<< End of 6th modification >>
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