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9.4.1.1
Minimum requirement PUSCH 3-1

9.4.1.1.1
FDD

For the parameters specified in Table 9.4.1.1.1-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in Table 9.4.1.1.1-2.
Table 9.4.1.1.1-1 PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Propagation channel
	
	EVA5
	

	Precoding granularity
	
	50
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 3-1
	

	Reporting interval
	ms
	[1]
	

	 PMI delay (Note 2)
	ms
	8
	

	Measurement channel
	
	[R.10 FDD]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).



Table 9.4.1.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	[1.1]
	


9.4.1.1.2
TDD

For the parameters specified in Table 9.4.1.1.2-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in 9.4.1.1.2-2.
Table 9.4.1.1.2-1 PMI test for single-layer (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Uplink downlink configuration
	
	1
	

	Special subframe configuration
	
	4
	

	Propagation channel
	
	EVA5
	

	Precoding granularity
	
	50
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 3-1
	

	Reporting interval
	ms
	[1]
	

	Minimum PMI delay (Note 2)
	ms
	8
	

	Measurement channel
	
	[R.10 TDD]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoder shall be updated in each available downlink transmission instance 

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 9.4.1.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	[1.1]
	


9.4.2
Multiple PMI
9.4.2.1
Minimum requirement PUSCH 1-2

9.4.2.1.1
FDD

For the parameters specified in Table 9.4.2.1.1-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in 9.4.2.1.1-2.
Table 9.4.2.1.1-1 PMI test for single-layer (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Propagation channel
	
	EPA5
	

	Precoding granularity
	
	8
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 1-2
	

	Reporting interval
	ms
	[1]
	

	PMI delay
	ms
	8
	

	Measurement channel
	
	[R.30 FDD]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 9.4.2.1.1-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	[1.2]
	


9.4.2.1.2
TDD

For the parameters specified in Table 9.4.2.1.2-1, [and using the downlink physical channels specified in Annex C,] the minimum requirements are specified in 9.4.2.1.2-2.

Table 9.4.2.1.2-1 PMI test for single-layer (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Uplink downlink configuration
	
	1
	

	Special subframe configuration
	
	4
	

	Propagation channel
	
	EPA5
	

	Precoding granularity
	
	8
	

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 1-2
	

	Reporting interval
	ms
	[1]
	

	Minimum PMI delay
	ms
	8
	

	Measurement channel
	
	[R.30 TDD]
	

	Max number of HARQ transmissions
	
	4
	

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance
Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)



Table 9.4.2.1.2-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	[1.2]
	


--- Next changed section ---
A.3.3.2
Multi-antenna transmission (Common Reference Symbols)
A.3.3.2.1
Two antenna ports

Table A.3.3.2.1-1: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	
	[R.10 FDD]
	[R.11 FDD]
	
	
	[R.30 FDD]

	Channel bandwidth
	MHz
	
	10
	10
	
	
	20

	Allocated resource blocks
	
	
	50
	50
	
	
	100

	Allocated subframes per Radio Frame
	
	
	10
	10
	
	
	10

	Modulation
	
	
	QPSK
	16QAM
	
	
	16QAM

	Target Coding Rate
	
	
	1/3
	1/2
	
	
	1/2

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	4392
	12960
	
	
	25456

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	
	
	n/a

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	
	
	25456

	Number of Code Blocks per Sub-Frame
(see Note 3)
	
	
	1
	3
	
	
	5

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	13200
	26400
	
	
	52800

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	
	
	n/a

	  For Sub-Frame 0
	Bits
	
	12384
	24768
	
	
	51168

	Max. Throughput averaged over 1 frame
	Mbps
	
	3.953
	11.664
	
	
	22.910

	UE Category
	
	
	1-5
	2-5
	
	
	3-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
Note 3:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




--- Next changed section ---
A.3.4.2
Multi-antenna transmission (Common Reference Signals)

A.3.4.2.1
Two antenna ports

Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	
	[R.10 TDD]
	[R.11 TDD]
	
	
	[R.30 TDD]

	Channel bandwidth
	MHz
	
	10
	10
	
	
	20

	Allocated resource blocks
	
	
	50
	50
	
	
	100

	Uplink-Downlink Configuration (Note 3)
	
	
	1
	1
	
	
	1

	Allocated subframes per Radio Frame (D+S)
	
	
	4+2
	4+2
	
	
	4+2

	Modulation
	
	
	QPSK
	16QAM
	
	
	16QAM

	Target Coding Rate
	
	
	1/3
	1/2
	
	
	1/2

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	4392
	12960
	
	
	25456

	  For Sub-Frames 1,6
	
	
	3240
	9528
	
	
	22920

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	
	
	n/a

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	
	
	25456

	Number of Code Blocks per Sub-Frame
(see Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	
	1
	3
	
	
	5

	  For Sub-Frames 1,6
	
	
	1
	2
	
	
	4

	  For Sub-Frame 5
	
	
	n/a
	n/a
	
	
	n/a

	  For Sub-Frame 0
	
	
	1
	3
	
	
	5

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	13200
	26400
	
	
	52800

	  For Sub-Frames 1,6
	
	
	10656
	21312
	
	
	42912

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	
	
	n/a

	  For Sub-Frame 0
	Bits
	
	12528
	25056
	
	
	51456

	Max. Throughput averaged over 1 frame
	Mbps
	
	1.966
	5.794
	
	
	12.221

	UE Category
	
	
	1-5
	2-5
	
	
	3-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
as per Table 4.2-2 in TS 36.211 [4]

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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