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1 Introduction

In RAN#71, the work item “Enhancements on Full-Dimension (FD) MIMO for LTE” was approved in [1] which aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 1D and 2D port layouts with cross-poles at eNBs. 

Compared to Rel-13 FD-MIMO, major enhancements in Rel-14 eFD-MIMO were focused on CSI enhancements as summarized in below figure.
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In this contribution, we discuss test case design for advanced CSI.
2 Discussion
2.1 Test case design

In Rel-14, advanced codebook was introduced to utilize linear combination of two main orthogonal beams. Dual-stage codebook structure was used, detailed codebook constructions as below:
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For CSI reporting, below information was required to generate a codebook:
· Wideband W1:  (Two major beam selection and relative power section)

· i1,1 ,i1,2 for first beam indication

· i1,3 for second beam indication (corresponding to d1,d2)

· Ip  for relative power indicator (RPI)

· Sub-band W2: co-phase and beam coefficient section (i2)
Following RAN1 agreements, {4, 8, 12, 16, 20, 24, 28, 32} CSI-RS ports are supported in advanced CSI and advanced codebook only supports rank1 and rank2 transmission.
Considering RAN4 work load and test effort, it’s not necessary to verify all the combinations with different antennas numbers, number of rank. From UE processing complexity points of views, advanced CSI required several informations as mention above. Taking 32ports as example, such bits needed for W1 and W2 as below figure:
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We prefer to introduce a test case to verify UE capability supporting maximum codebook size with largest candidate codebook sets as a high pressure test. Then 32 ports with rank2 and sub-PMI feedback will be most challenge case from codebook selection aspect. 

Proposal 1: Introduce 32 ports sub-band PMI test case for advanced codebook reporting:
· PUSCH 1-2  with rank2 transmission
Considering compared class A PMI feedback, only difference is codebook structure and reporting contents, it’s straightforward to use existing Class A PMI test cases as a start point for this new advanced CSI test case.

Proposal 2: Reusing existing test methodology of Class A PMI test cases for advanced CSI test case i.e. reusing existing test metric with throughput ratio with following PMI and random PMI under FRC:

· 
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 using the precoders configured according to the UE reports, and 
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Beam steering in channel

Regarding Beam steering in channel, in existing dual-stage codebook test cases for Class A and 8Tx PMI test cases, beam steering approach was used to randomize channel main beam direction.  Following RAN1 design purpose for advanced CSI codebook, multi-clusters channel with different beam direction need to be modelled during test case.

Following existing beam-steering model specified in B.2.3B.4, we further extended with two cluster major beams:
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as relative power between second beam and first beam.

Proposal 3: Further extend beam-steering in B.2.3B.4 of TS36.101 to model two beam cluster as below:
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2.2 Initial evaluation
2.2.1 Simulation assumption 
In order to get feasible test metric, MCS and rank for introducing test cases, initial simulation was carried based on below simulation assumption.

1. Multiple PMI case: PUSCH 1-2, 32 ports, with (N1,N2) = (2,8), (O1,O2) = (4,4), CDM8, d =1, combo-offset =0, EVA5Hz

For MCS and Rank, below options were considered:

· 16QAM 1/2 Rank2

· 64QAM 1/2 Rank2

	Parameter
	Unit
	Test 1 (Multiple PMI test) -32 ports

	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 32 x 2
(N1,N2,P) =(2,8,2)

	Beamforming model
	
	[Annex B.4.3]

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

	
	
	15,…,46

	Number of CSI-RS ports
	
	32

	CDM Type
	
	CDM8

	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
	
	8

	codebook-Over-Sampling-RateConfig-O1
	
	4

	codebook-Over-Sampling-RateConfig-O2
	
	4

	codebookSubsetRestriction-1
	
	FFS

	codebookSubsetRestriction-2
	
	FFS

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Measurement channel
	
	FFS

	Rank Number of PDSCH
	
	FFS

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}


2.2.2 Simulation results 
Following proposed test and test configuration in last chapter, absolute throughput performances with several PMI adaptation methods were evaluated:

· Case1:Following UE reporting 
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· Case2:Random selection PMI indexes for at each TTI

Need to be updated!!
3 Conclusion

In this contribution, we discuss test case design for advanced CSI.
Proposal 1: Introduce 32 ports sub-band PMI test case for advanced codebook reporting:

· PUSCH 1-2  with rank2 transmission
Proposal 2: Reusing existing test methodology of Class A PMI test cases for advanced CSI test case i.e. reusing existing test metric with throughput ratio with following PMI and random PMI under FRC:

· 
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Proposal 3: Further extend beam-steering in B.2.3B.4 of TS36.101 to model two beam cluster as below:

· 
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