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1. Introduction
In RAN1 #80bis meeting, various beamformed CSI-RS based schemes were discussed [1]. Specifically in TDD operation that leverages reciprocity, beamformed CSI-RS based schemes are potentially beneficial. In this contribution, we try to identify the possible standarzation impact and provide system performance evaluation for beamformed CSI-RS based enhancements with relevance to TDD. 
2.  Beamformed CSI-RS based schemes for TDD  
As an enhancement to the current TxD based CQI feedback operation, we may consider beamformed CSI-RS based schemes for enhancing link adaptation performance while also leveraging the elevation dimension. The beamformed CSI-RS based schemes can be broadly classified into cell-specific beamformed CSI-RS schemes and UE-specific beamformed CSI-RS schemes. The cell-specific CSI-RS based schemes may offer less system-wide CSI-RS overhead, while the UE specific CSI-RS can offer high CQI accuracy and flexibility. In the following sections, we further analyze the standardization impact and also provide simulation results to validate potential benefits.
· Option 1:  Cell specific beamformed CSI-RS based scheme with TxD feedback
In this scheme, a eNB configures multiple CSI-RS resources within a cell where each CSI-RS resource is precoded differently. Each CSI-RS resource corresponds to a beam direction – these beam directions are determined by the eNB and are assumed to not change very quickly. The UEs are assumed to be aware of the different beam directions and beam selection is performed at the UE. In addition to beam-selection feedback, a UE may simply provide a CQI report based on measured RS power and interference power from interference measurement resource (IMR) very much like a TxD CQI. Consequently each CSI-RS resource may simply be configured with a single port.
· Option 2:  UE specific beamformed CSI-RS based scheme with RI/CQI/co-phasing/port-selection feedback
In this scheme a eNB configures one CSI-RS resource dedicated to a particular UE. The beamforming for CSI-RS is determined by the eNB using reciprocity from the received SRS – since the beamforming is UE specific, the beamforming is allowed to change quickly. Based on this beamformed CSI-RS configuration, a UE is expected to provide CQI measurement and related CSI feedback. CSI feedback may comprise of RI/CQI/co-phasing/port-selection components. 
Performance evaluation:
In this section we provide simulation results corresponding to the beamformed CSI-RS based schemes described above.  The deployment scenario is 3D-UMa-500m. The eNB antenna configuration is given by (M,N,P,Q)=(8,4,2,8) and 2Rx UEs are assumed. Bursty traffic is used with approximately 50% RU. SU and MU MIMO is adaptively applied.
Table 1: Simulation results for beamformed CSI-RS schemes leveraging reciprocity

	Scheme
	Cell edge 
	Cell average

	Baseline (TxD based CQI)
	6.22 Mbps(100%)
	31.3 Mbps(100%)

	Option 1: cell-specific beams with TxD feedback
	6.66 Mbps(107%)
	32.6 Mbps(104%)

	Option 2: UE specific beams with 2 ports
	7.36 Mbps(118%)
	34.8 Mbps(111%)


We make the following observations:
· Cell specific CSI-RS based schemes with TxD feedback has small gain compared to the baseline scheme. With a sufficiently large number of cell-specific beams the link-adaptation accuracy for rank-1 may further improve but for higher rank transmission TxD feedback is still limiting
· UE specific beamformed RS can provide good gains because it reflects the inter-layer interference accurately when dual layer transmission occurs.
3. Conclusion
In this contribution we analyzed two approaches for beamformed CSI-RS based schemes that are relevant for systems utilizing reciprocity for beamforming and showed achievable system level gains by improving link adaptation accuracy.
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