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1 Introduction
In the RAN#90 meeting codebook subset restriction (CBSR) for advanced CSI was discussed [1]. Based on the discussion the following conclusion was reached:
	Conclusion:

· Agree at RAN1#90bis whether or not to accept codebook subset restriction for Advanced CSI and Hybrid CSI under TEI-15.


In this contribution we provide evaluation result illustrating the performance gains due to use of CBSR for hybrid CSI.  
2 Discussion
Hybrid CSI was introduced to assist beamforming selection for CSI-RS transmission in Class B FD-MIMO with K = 1. In particular, the PMI calculated and reported for the 1st eMIMO type (corresponding to Class A FD-MIMO), can be used by the eNB for beamforming of CSI-RS resource corresponding to the 2nd eMIMO type (corresponding to Class B FD-MIMO with K = 1). The CSI reporting in this cases is provided for the 2nd eMIMO type based on the channel measurements from the beamformed CSI-RS resource associated with the 2nd eMIMO type. 
It should be noted that using codebook subset restriction only for the 2nd eMIMO type, as currently supported by specification, in hybrid CSI reporting is not sufficient to avoid CSI reporting to the undesired directions as the PMI reporting for the 1st eMIMO type remains unconstrained. As the result the PMI that could be reported for the 1st eMIMO type may recommend the beamforming for CSI-RS resource to the undesired directions. In this case, the eNB is likely face significant problems in the beamforming selection for CSI-RS resource corresponding to the 2nd eMIMO type. In order to provide consistent PMI for CSI-RS beamforming assistance, two codebook subset restrictions corresponding to the 1st eMIMO type and 2nd eMIMO types should be provided to the UE. 
To quantify the performance benefits of the proposed codebook subset restriction scheme, a system-level evaluation of eFD-MIMO system with hybrid CSI were carried out for (M,N,P)=(8,1,2) antenna configuration [2]. Eight TXRUs were assumed in the evaluations. The reported PMI for 1st eMIMO type was unconstrained in the baseline system without CBSR, while PMIs corresponding to beam directions around 90​0 in zenith were removed for the system with CBSR.
The results are provided in Table 1. It can be seen that the codebook subset restriction for hybrid CSI can improve the performance. The performance gains are increased for higher RU scenario corresponding to high inter-cell interference.

Table 1: Summary of hybrid eFD-MIMO performance with and without CBSR
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Average 26.94 (0%) 29 (8%) 19.28 (0%) 21.84 (13%) 13.3 (0%) 15.72 (18%)

5% of CDF 7.99 (0%) 8.58 (7%) 4.66 (0%) 5.26 (13%) 2.52 (0%) 2.95 (17%)

50% of CDF 23.1 (0%) 25.7 (11%) 14.77 (0%) 17.67 (20%) 9.27 (0%) 11.64 (26%)

95% of CDF 55.53 (0%) 55.62 (0%) 51.09 (0%) 55.2 (8%) 39.24 (0%) 43.19 (10%)
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Proposal:

· For hybrid CSI reporting, the codebook subset restriction should be introduced for both eMIMO types to avoid PMI reporting recommending beamforming of CSI-RS resource (of the 2nd eMIMO type with Class B FD-MIMO and K = 1) to the undesired directions.
Summary
In this contribution we provide performance evaluation of the codebook subset restriction for hybrid CSI reporting in eFD-MIMO. Based on the evaluation results the following proposal was made:
· For hybrid CSI reporting, the codebook subset restriction should be introduced for both eMIMO types to avoid PMI reporting recommending beamforming of CSI-RS resource (of the 2nd eMIMO type with Class B FD-MIMO and K = 1) to the undesired directions.
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Appendix
	Parameter
	Value

	Deployment
	UMi

	Traffic model
	FTP Model-1

	Packet size
	0.5 MB

	Bandwidth
	10 MHz

	Carrier frequency
	2 GHz

	eNB antenna configuration
	8x1 Tx, X-Pol, ±45°

	UE antenna configuration
	1x2 Rx, X-Pol, 0° / 90°

	UE receiver type
	MMSE-IRC

	Outer loop link adaptation target PER
	10%

	CSI codebook
	Hybrid CSI, Class A / Class B K = 1

	Feedback periodicity
	Class A 5 ms

	Feedback granulariy
	5 PRB in subband

	CQI granularity
	Wideband CQI
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