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At the RAN1 #80 meeting, RAN1 made the following agreements [1]:
Agreements:
· “High level categories” (sections for the TR) agreed in principle: 
· Potential CSI-RS and feedback enhancements
· Enhancements related to beamformed CSI-RS-based schemes
· Enhancements related to non-precoded CSI-RS-based schemes
· Enhancements related to schemes based on hybrid beamformed CSI-RS and non-precoded CSI-RS
· Enhancements related to non-codebook based CSI reporting for TDD
· Enhancements related to SRS
In this contribution, we discuss our views on beamformed CSI-RS based schemes and propose a dynamic beamformed CSI-RS enhancement scheme.
 Beamformed CSI-RS
The main motivation for beamformed CSI-RS can be deemed as achieving more accurate link adaption than un-beamformed CSI-RS schemes, since the same beam can be actually used for data transmission. Based on this motivation, we also prefer beamformed CSI-RS enhancement schemes.
Some contributions, which proposed or support for the beamformed CSI-RS schemes, have been submitted during the previous RAN1 meetings [2-4]. In particular, contribution [2] proposed specific beamformed CSI-RS schemes. In this section we focus on one of the beamformed CSI-RS schemes listed in [2] called beam selection.
Using beam selection scheme, the eNB transmits beamformed CSI-RSs (called candidate beams), and the UE provides a feedback consisting of the preferred beam index(es) based on pre-defined criterion(s). Based on this feedback the eNB precodes and transmits the data to the UE.   
Contribution [2] also evaluated the performance of the beam selection scheme. According to the evaluation results, the following was observed:
Observation 1: A relative large number of beams, e.g., larger than 4 in vertical dimension, is necessary for beam selection CSI-RS enhancement scheme to achieve required performance.
On the other hand, it has been agreed that Max(M*N) = 32 [5]. Thus, it is natural to avoid generating excessive number of beams simultaneously.  Furthermore, [2] pointed out from the overhead perspective, the beam selection scheme requires larger CSI-RS overhead than that of the separate vertical and horizontal PMI based feedback scheme.
Observation 2: Beam selection scheme needs larger CSI-RS overhead compared to separate vertical and horizontal PMI based feedback scheme.
Dynamic Beamformed CSI-RS
Based on the beam selection CSI-RS enhancement scheme, we propose to use a so called dynamic beamformed CSI-RS scheme. The dynamic beamformed CSI-RS has the same concept as the beam selection scheme; however, the resolution of the candidate beams are dynamically adjusted according to some pre-defined criterion(s) as illustrated in Fig. 1.
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	(a) Low resolution beams 	               (b) High resolution beams on demand
Fig. 1 Dynamic beamformed CSI-RS scheme.
As shown in Fig. 1, in the dynamic beamformed CSI-RS scheme, the eNB initially transmits relative low resolution CSI-RS beams to cover the whole cell area. The UE feeds back the required CSI information (Beam ID, CQI, RI and/or other information if necessary) to the eNB.  Based on the feedback information and pre-defined criterion(s), which usually could be the CQI level and the beam generating capability of the eNB, the serving eNB decides either to start transmitting data using the current beam reported back by the UE (i.e., the relative low resolution beam) or transmit a set of narrower CSI-RS beams (i.e., higher resolution CSI-RS beams) to search for better transmission beam(s). For the latter case, the serving eNB also can start the data transmission by using the current beam and then transmit narrowed CSI-RS beams and the UE further reports required CSI information to the eNB to explore better transmission beam(s).
Such a dynamic beamformed CSI-RS scheme can reduce the overhead and meanwhile maintain a comparable performance to the beam selection scheme mentioned in section 2 and reduce the processing burden of the eNB compared to schemes that generate large number of high resolution CSI-RS beams only.    
Proposal: Dynamic beamformed CSI-RS enhancement schemes should be considered to reduce the overhead.
Conclusions
In this contribution, we reviewed the beam selection scheme proposed by contribution [2]. Based on the review, we have the following proposal:
Proposal: Dynamic beamformed CSI-RS enhancement schemes should be considered to reduce the overhead.
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