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1
Introduction
In RAN1 #86, the following has been agreed for advanced CSI [1]:
Agreement:

· Specify CSI feedback enhancement with the following advanced CSI feedback framework:

· Reduced space (eigenvectors)/W1 is constructed based on one of the following alternatives (TBD RAN1#86bis):

· Alt1. Orthogonal basis (e.g. orthogonal DFT matrix)

· Alt2. Non-orthogonal basis (e.g. Rel.13 Class A W1 for rank-1 and/or 2)

· Reduced space representation/W2 is to further combine selected beams

· Granularity of weighting(phase and/or amplitude) can be either wideband only or wideband/subband, and is constructed based on one of the following alternatives (TBD RAN1#86bis):

· Alt1. Phase and amplitude

· Alt2. Phase-only weighting

· How the enhanced framework can be applicable for Class A and/or Class B eMIMO-Types is FFS

· FFS: How to handle the relationship between advanced CSI feedback and legacy CSI feedback framework

· Companies are encouraged to provide results comparing the above alternatives, considering a mix of smaller and larger numbers of ports within the following antenna port configurations

· {4,8,12,16,20,24,28,32} ports

· Focus on rank<=2 scenario MU-MIMO for evaluation

· Feedback overhead needs to be taken into account

· For {4,8,12,16, 20,24,28,32}-port scenario, companies are encouraged to compare their proposals to dual-stage codebook enhancement with increased number of beams in W1 

In this contribution, we discuss on the CSI feedback enhancement using explicit CSI and evaluate the performance of the explicit CSI reporting scheme.
2
Evaulation Result
The hybrid CSI reporting scheme using Class A + Class B has been adopted for CSI enhancement in eFD-MIMO as it can improve the system throughput by reducing CSI-RS overhead. For the first eMIMO-Type which may be used for antenna virtualization of beamformed CSI-RS, W1 with an RI is reported. Given that the first eMIMO-Type may be reported in a long-term manner, explicit CSI reporting instead of W1 and RI for antenna virtualization may provide performance gain with a reasonable CSI feedback overhead increment.
For example, dominant eigenvectors of the channel covariance matrix can be reported and it can be used to virtualize the CSI-RS for the second eMIMO-Type.

The table 1 shows the performance gain of explicit CSI reporting for the antenna virtualization of the second eMIMO-Type according to the reporting granularity. As an upper bound, unquantized CSI reporting is assumed in the simulation.
Table 1. Performance gain over implicit W1 for hybrid CSI reporting scheme
	Scenario
	Explicit SVD
Wideband
	Explicit SVD
SB
	RU

	A
	+3.5%
	+8.3%
	Low

	
	+4.8%
	+17.9%
	Medium

	
	+8.8%
	+22.9%
	High

	C
	+3.8%
	+9.3%
	Low

	
	+10.1%
	+24.6%
	Medium

	
	+17.3%
	+33.3%
	high


As seen in the table, the performance gain of wideband explicit CSI reporting scheme provides a relatively marginal gain over implicit W1 for hybrid CSI reporting scheme considering that it is unquantized explicit CSI reporting. On the other hand, the subband explicit CSI reporting scheme provides a significant gain although it may require higher CSI feedback overhead. Therefore, the subband explicit CSI reporting scheme can be considered as a candidate advanced CSI scheme for the hybrid CSI.
Observation: subband explicit CSI reporting for the first eMIMO-Type of hybrid CSI provides a significant gain.

Proposal: consider subband explcit CSI reporting for the first eMIMO-Type of hybrid CSI as an advanced CSI candidate
3
Summary
In this contribution, we discussed on explicit CSI reporting scheme as advanced CSI for hybrid CSI. Based on discussion and observation, we propose following:
Proposal: consider subband explcit CSI reporting for the first eMIMO-Type of hybrid CSI as an advanced CSI candidate
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[1] RAN1 #86 chairman’s note.
Annex
Table A. System Level Simulation Assumptions

	Parameter
	Assumption

	Network layout
	7-site 21-cell wraparound

	Channel model
	3D Urban Macro (3D-UMa) 2 GHz ISD 500 downtilt 100

3D Urban Micro (3D-UMi) 2 GHz ISD 200 downtilt 100

	eNB antenna configuration
	(8,4,2) V2H8

	UE antenna configuration
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 cross-polarization, 0o/90o

	UE attachment
	RSRP on CRS port 0

	Number of UEs per cell
	10

	UE distribution
	uniformly dropped

	Traffic model
	non-full buffer FTP model 1, packet size 0.5M bytes 

	Scheduler
	proportional fair (PF)

	Transmission scheme
	SU/MU-MIMO dynamic switching with SU-MIMO feedback, transparent MU-MIMO 

	Codebook
	O1 = O2 = 4

	Link adaptation
	AMC with OLLA, 10% BLER target 

	Receiver 
	MMSE-IRC, ideal channel estimation, ideal interference  modelling

	Feedback
	PUSCH 3-1, CQI and PMI reporting triggered every 10ms 

	Receiver 
	feedback delay is 5 ms 

	Maximum number of HARQ retransmission
	4


