


[bookmark: OLE_LINK1]3GPP TSG RAN WG1 Meeting #81,	R1-153112
Fukuoka, Japan, 25th - 29th May 2015

Source:	Kyocera
Title:	        Dynamic Beam Selection CSI-RS Enhancement Scheme for EB/FD-MIMO
Agenda Item:	6.2.5.2.2
Document for:	Discussion/Decision

[bookmark: _Ref301342314]Introduction
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 beam selection CSI-RS enhancement scheme.
 Beamformed CSI-RS enhancement
[bookmark: _GoBack]A potential beamformed CSI-RS enhancement scheme is beam selection scheme. In this scheme, the eNB transmits beamformed CSI-RSs (candidate beams), and the UE provides a feedback consisting of the preferred beam index(es) or PMI based on pre-defined criterion(s). Based on this feedback the eNB precodes and transmits the data to the UE [2]. Since the same beam as that used to transmit CSI-RS can actually be used for data transmission in PDSCH as well, not much performance degradation is expected in the beam selection scheme. It must be noted in the non-precoded separate horizontal and vertical CSI-RS enhancement scheme the horizontal CSI and the vertical CSI is reported separately. As a result a complete state of the channel is not reflected in the feedback provided by the UE. Hence, performance degradation is expected in the separate horizontal and vertical CSI-RS enhancement scheme. In some sense, the beam selection scheme is an expected-performance-guaranteed enhancement scheme though the achievable performance might be not the best possible compared to other schemes, e.g., non-precoded CSI-RS schemes, under some conditions.
However, it should be also understood that relative high resolution candidate beams (narrow beams) are necessary for beam selection enhancement scheme to achieve a certain level of performance. In other words, to achieve a certain level of performance, a lot of high resolution candidate beams are necessary to cover the whole cell. Thus, overhead will significantly increase from the perspective of the number of precoded CSI-RSs and the beam selection feedback. 
Observation 1: To achieve a certain level of performance, high resolution CSI-RS beams are necessary for beam selection enhancement scheme.
Observation 2: Overhead will significantly increase if a large number of high resolution CSI-RS candidate beams are used to achieve the required performance.
Note that the achievable performance gain by using beam selection CSI-RS enhancement is affected by the resolution of the candidate CSI-RS beams, in other words, is affected by the number of candidate beams. 
Dynamic Beam Selection CSI-RS enhancement
Considering the overhead issue discussed in Section 2 and meanwhile to achieve a certain level of performance, we propose to use a so called dynamic beam selection CSI-RS enhancement scheme. The dynamic beam selection 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 Figure 1.
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	(a) Low resolution beams 	               (b) High resolution beams if necessary
Figure 1 Dynamic beam selection CSI-RS enhancement scheme.
As shown in Figure 1, in the dynamic beam selection 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 (PMI, CQI, RI) 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 beam selection CSI-RS enhancement scheme can reduce the overhead and achieve the required performance by using higher resolution beam(s). It can be also expected to reduce the processing burden of the eNB compared to schemes that statically generate large number of high resolution CSI-RS beams, since only small number of beams is necessary for one CSI process.    
Proposal: Dynamic beam selection CSI-RS enhancement schemes should be considered to reduce the overhead and achieve the required performance.
Conclusions
In this contribution, we discussed the beam selection CSI-RS enhancement scheme. Based on the discussion, we have the following observations and proposal:
Observation 1: To achieve a certain level of performance, high resolution CSI-RS beams are necessary for beam selection enhancement scheme.
Observation 2: Overhead will significantly increase if a large number of high resolution CSI-RS candidate beams are used to achieve required performance.
Proposal: Dynamic beam selection CSI-RS enhancement schemes should be considered to reduce the overhead and achieve the required performance.
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