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<Start of the change>
9.4
Reporting of Precoding Matrix Indicator (PMI)

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements. 

The requirements for transmission mode 6 with 1 TX, transmission mode 9 with 4 TX and transmission mode 9 with 8 TX alternativeCodebookEnabledCLASSB_K1=TRUE configured are specified in terms of the ratio
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In the definition of γ, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
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 is 60% of the maximum throughput obtained at 
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using random precoding, and 
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 the throughput measured at 
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with precoders configured according to the UE reports; 

For the PUCCH 2-1 single PMI requirement, 
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is 60% of the maximum throughput obtained at 
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 using random precoding on a randomly selected full-size subband in set S subbands, and 
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the throughput measured at 
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with both the precoder and the preferred full-size subband applied according to the UE reports; 

For PUSCH 2-2 multiple PMI requirements, 
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is 60% of the maximum throughput obtained at 
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 using random precoding on a randomly selected full-size subband in set S subbands, and 
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the throughput measured at 
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with both the subband precoder and a randomly selected full-size subband (within the preferred subbands) applied according to the UE reports.

For PUCCH 1-1 single PMI  requirement under transmission mode 9 with 8 TX alternativeCodebookEnabledCLASSB_K1=TRUE configured, 
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 is 70% of the maximum throughput obtained at 
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 using the precoders configured according to the UE reports, and 
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 is the throughput measured at 
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 with random precoding.
The requirements for transmission mode 9 with 8 TX and transmission mode 9 with 4TX enhanced codebook are specified in terms of the ratio
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In the definition of γ, for PUSCH 3-1 single PMI, PUCCH 1-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
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 using the precoders configured according to the UE reports, and 
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with random precoding.
The requirements for transmission mode 9 with 12 TX and 16 TX are specified in terms of the ratio


[image: image23.wmf]2

,

2

,

1

,

1

,

1

2

2,

,

1

,

1

,

1

,

rnd

rnd

rnd

follow

follow

follow

ue

t

t

=

g


In the definition of γ, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
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 is 90% of the maximum throughput obtained at 
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 using the precoders configured according to the UE reports, and 
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is the throughput measured at 
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The requirements for transmission mode 9 with 16 TX Class A advancedCodebookEnabled=TRUE are specified in terms of the ratio
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In the definition of γ, 
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 is [70%] of the maximum throughput obtained at 
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 using the precoders configured according to both the PMI and relative power indicator (RPI) reported by the UE, and 
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 using the precoders configured according to the UE reports PMI and fixed RPI equal to 0.
<Next change>
9.4.2.3.X
FDD (with Class A 16Tx advanced codebook)

For the parameters specified in Table 9.4.2.3.X-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.X-2.

Table 9.4.2.3.X-1: PMI test for dual-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Medium 2D XP

16(2,4,2) x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,30

	Beamforming model
	
	Annex B.4.3

	CDM Type
	
	CDM4

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS
	
	5/ 1

	NZP-CSI-RS-Configuration-List
	
	{0,1}

	eMIMO-Type
	
	Class A

	advancedCodebookEnabled
	
	TRUE

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	8

	Codebook-Config
	
	Note 5

	codebookSubsetRestriction-1
	
	0x02 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 1111 0000
Codebook-Config 2,3,4:
 0x 00 000000 FFFF 0000

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	
	R.78 FDD

	Rank Number of PDSCH
	
	2

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	TBD

	Redundancy version coding sequence
	
	TBD

	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).

Note 3:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.

Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3B.4A.
Note 5:
Value of parameter codebookConfig shall be random selected one value from UE supported codebook configurations.


Table 9.4.2.3.X-2: Minimum requirement (FDD)

	Parameter
	Test 1

	
	TBD

	UE Category
	≥2


9.4.2.3.Y
TDD (with Class A 16Tx advanced codebook)

For the parameters specified in Table 9.4.2.3.Y-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.Y-2.

Table 9.4.2.3.Y-1: PMI test for dual-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Medium 2D XP

16(2,4,2) x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,26

	Beamforming model
	
	Annex B.4.3

	CDM Type
	
	CDM4

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	NZP-CSI-RS-Configuration-List
	
	{0,1}

	eMIMO-Type
	
	Class A

	advancedCodebookEnabled
	
	TRUE

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	8


	Codebook-Config
	
	Note 5

	codebookSubsetRestriction-1
	
	0x02 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	Codebook-Config 1: 
0000 1111 0000
Codebook-Config 2,3,4:
 0x 00 000000 FFFF 0000

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Measurement channel
	
	R.78 TDD

	Rank Number of PDSCH
	
	2

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	TBD

	Redundancy version coding sequence
	
	TBD

	ACK/NACK feedback mode
	
	Multiplexing

	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).
Note 3:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 4: 
Randomization of the principle beam direction shall be used as specified in B.2.3B.4A.
Note 5:
Value of parameter codebookConfig shall be random selected one value from UE supported codebook configurations.


Table 9.4.2.3.Y-2: Minimum requirement (TDD)

	Parameter
	Test 1

	 
	TBD

	UE Category
	≥2


<Next change>
B.2.3B.4
Beam steering approach
Given the channel spatial correlation matrix in B.2.3B.1, the corresponding random channel matrix H can be calculated. The signal model for the k-th subframe is denoted as
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And the steering matrix is further expressed as following:
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where
-
H is the N​r xNt channel matrix per subcarrier.
-
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 is the number of antenna elements infirst dimension with same polarization,
-

[image: image45.wmf]2

N

 is the number of antenna elements in second dimension with same polarization,
For 1 antenna element of the same polarization in one direction, 
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For 2 antenna elements of the same polarization in one direction, 
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For 3 antenna elements of the same polarization in one direction,
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For 4 antenna elements of the same polarization in one direction, 
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where the index 
[image: image50.wmf]2

,

1

=

i

 stands for first dimension and second dimension respectively.
-

[image: image51.wmf]i

k

,

q

 controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe is denoted by
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 is the step of phase variation, which is defined in Table B.2.3B.4-1, and k is the linear increment of 1 for every subframe throughout the simulation, the index 
[image: image56.wmf]2

,

1

=

i

 stands for first dimension and second dimension respectively.
-

[image: image57.wmf]W

 is the precoding matrix for Nt transmission antennas, 
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 is the received signal, 
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 is the transmitted signal, and 
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is AWGN.
Table B.2.3B.4-1: The step of phase variation
	Variation Step
	Value (rad/subframe)
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	1.2566×10-3


B.2.3B.4A
Beam steering approach with dual cluster beams
Given the channel spatial correlation matrix in B.2.3B.1, the corresponding random channel matrix H can be calculated. The signal model for the k-th subframe is denoted as
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And the steering matrix is further expressed as following:
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For 3 antenna elements of the same polarization in one direction,
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For 4 antenna elements of the same polarization in one direction, 
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where the index 
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 is the step of phase variation, which is defined in Table B.2.3B.4-1, and k is the linear increment of 1 for every subframe throughout the simulation, the index 
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 is the received signal, 
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 is the transmitted signal, and 
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is AWGN.
Table B.2.3B.4-1: The step of phase variation
	Variation Step
	Value (rad/subframe)
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