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Introduction
In the legacy non-codebook based CSI reporting mode that is particularly used for TDD systems, CQI assuming transmit diversity and RI=1 has been reported. CQI assuming transmit diversity, however, could not be taken array gain used for PDSCH transmission into account; thus this CQI mismatch might cause performance degradation [1]. In addition, CSI reporting assuming RI=1 might also limit system performance where it is difficult to support higher rank transmission even if channel condition to support higher rank is sufficient. In the FD-MIMO system, these might be resolved with utilization of beamformed CSI-RS where CSI-RS ports already reflect array gain and RI reporting is supportable with multiple CSI-RS ports. In the RAN1 #82 meeting, CSI reporting without PMI for Rel.13 FD-MIMO has been discussed [2]. In this contribution, we discuss further on CSI reporting without PMI with beamformed CSI-RS. 

Utilization of Beamformed CSI-RS in TDD systems
In the agreement on class B CSI reporting in the RAN1 #82 meeting [3], it was presumed 2N-ports beamformed CSI-RS transmission where N different beam directions per polarization antennas are used to utilize 2N-ports. Once beamformed CSI-RS is transmitted, corresponding CSI including beam selection and co-phase is reported by UE [4]. This scenario is probably based on CSI acquisition at eNB relying on dominant beam directions that might be obtained by long-term non-precoded CSI-RS or SRS which might not so that accurate. In TDD systems, however, eNB might have access to more accurate CSI derived from  SRS-based estimation. In this case, SVD based precoding might be a more efficient utilization of beamformed CSI-RS if full MIMO channel is available at eNB side. In this case, N-port beamformed CSI-RS where N different beam directions which consist of the most dominant eigenvectors obtained from SVD of MIMO channel can be utilized for beamformed CSI-RS. In Figure 1, we illustrate above two options of utilization of beamformed CSI-RS. 
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[bookmark: _Ref430906802]Figure 1. Possible options for utilization of beamformed CSI-RS

Observation 1: In TDD systems, if full MIMO channel is available at eNB side, N-port beamformed CSI-RS where N different beam directions which consist of most dominant eigenvectors can be utilized for beamformed CSI-RS.

CSI Reporting without PMI for Beamformed CSI-RS based FD-MIMO
RI Reporting without PMI
To support RI reporting with CSI reporting without PMI, common understanding of RI calculation without PMI reporting between eNB and UE should be defined. Assuming beamformed CSI-RS ports where beamforming weights are based on most dominant eigenvectors, one possible way of the definition is that RI is compared assuming first -ports out of all configured CSI-RS ports are used for rank- transmission. In Figure 2, we illustrate this approach with a particular port indexing assuming four CSI-RS ports
. 
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[bookmark: _Ref430907644]Figure 2. RI calculation assumption for CSI reporting without PMI

Proposal 1: If beamformed CSI-RS ports consists of most dominant eigenvectors, RI calculation assuming first  ports out of all configured CSI-RS ports are used for rank- transmission can be considered for RI reporting for CSI reporting without PMI.

Specification Impact for CSI Reporting without PMI 
Although there should be many possible ways to support above proposal in the specification, one simplest way seems to introduce a new table that shows the assumed precoder for RI calculation if CSI reporting without PMI is configured. In Table 1, we show one example of this approach.

[bookmark: _Ref430908132]Table 1. Assumed precoder for RI calculation if CSI reporting without PMI is configured
	Layer
	1
	2
	3
	4

	Port 15 to 16
	
	
	-
	-

	Port 15 to 18
	
	
	
	



[bookmark: _Ref383433050]Discussion and Conclusion
This contribution has discussed CSI reporting without PMI schemes and made following observation and proposal.
Observation 1: In TDD systems, if full MIMO channel is available at eNB side, N-port beamformed CSI-RS where N different beam directions which consist of the most dominant eigenvectors can be utilized for beamformed CSI-RS.
Proposal 1: If beamformed CSI-RS ports consists of most dominant eigenvectors, RI calculation assuming first  ports out of all configured CSI-RS ports are used for rank- transmission can be considered for RI reporting for CSI reporting without PMI.
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