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1   Background
During RAN4#83 Hangzhou meeting, some agreements were achieved in [1]:
· Test metric: existing test metric for PMI test case as relative throughput ratio under FRC as starting point: 
· Randomize only {i1,3, i2, RPI}
· Introduce advanced Codebook PMI test case with below configuration:
· PUSCH 1-2 feedback mode, 16 CSI-RS ports with (N1,N2) = (2,4), (O1, O2) = (8, 4),  CDM4, CSS configuration  = 1,2, 3, 4 , EVA5Hz, with Rank2 transmission
· FFS for beam steering method
· Option 1: multi-cluster beam steering

· Other options not excluded
In this contribution, we give analyses for the detailed test case designs. 
2   Discussion

For the advanced CSI test, it is agreed to randomize only {i1,3, i2, RPI} in last meeting. Because according to RAN1 agreements, for advanced CSI feedback, only i1,3 and RPI are new CSI reporting measurements, i1,3 and RPI shoud be focused. For i1,1 and  i1,2, they have been covered by legacy tests, so we don’t need to test them again. On the other hand, if i1,1 and i1,2 are also randomized, the gain for follow {i1,1, i1,2, i1,3, i2, RPI} may be hard to distinguish from i1,1, i1,2 or i1,3 , RPI.
For beam steering modelling, since only {i1,3, i2, RPI} is randomized, a stable main beam can be considered so that i1,1, i1,2 will have no impact to the test with high correlation antenna model.
In this case, we don’t need to change the main beam and only need to change direction for the second beam.

In current Spec, the steering matrix is expressed as following:
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where
-
H is the N​r xNt channel matrix per subcarrier.
-
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 is the steering matrix,
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 is the steering matrix in first dimension with same polarization,
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 is the steering matrix in second dimension with same polarization,
-
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N

 is the number of antenna elements infirst dimension with same polarization,
-
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N

 is the number of antenna elements in second dimension with same polarization,
For 1 antenna element of the same polarization in one direction, [image: image7.wmf]1
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For 2 antenna elements of the same polarization in one direction, [image: image8.wmf]ú
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For 3 antenna elements of the same polarization in one direction,[image: image9.wmf]ú
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For 4 antenna elements of the same polarization in one direction, [image: image10.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

=

i

k

i

k

i

k

i

k

j

j

j

e

e

e

D

,

,

,

,

3

2

0

0

0

0

0

0

0

0

0

0

0

0

1

)

4

(

q

q

q

q

.
where the index [image: image11.wmf]2
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 stands for first dimension and second dimension respectively.
If we don’t need to change the main beam, we can configure the direction for first beam to be fixed, i.e. identity matrix for the steering matrix and rotate only second beam:
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Propose 1: Fix the direction for the first beam and only rotate direction for the second beam.
For other test parameters, detailed simulation assumptions were proposed in [2].

	Parameter
	Unit
	Test 1 (Multiple PMI test) -16ports

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	
	6

	Correlation and antenna configuration
	
	2D High XP 16 x 2
(N1,N2,P) =(2,4,2)

	Beamforming model
	
	[Annex B.4.3]

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

	
	
	15,…,30

	Number of CSI-RS ports
	
	16

	CDM Type
	
	CDM4

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

	NZP-CSI-RS-Configuration-List
	
	{0,1,2,3}

	FrequencyDensityNonPrecoded
	
	1

	NZP-TransmissionCombNonprecoded
	
	1

	eMIMO-Type
	
	Class A

	advancedCodebookEnabled
	
	True

	codebookConfig-N1
	
	2

	codebookConfig-N2
	
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4

	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

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Measurement channel
	
	FFS

	Rank Number of PDSCH
	
	2

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}
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3   Conclusion
In this contribution, we analyze the PMI/PI reporting test for advanced CSI and propose that 
Propose 1: Fix the direction for the first beam and only rotate direction for the second beam, i.e.
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