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1 Introduction
In SID [1], RRM measurement is one of enhancement topics to be considered for FD-MIMO system. From evaluation results in [2], system performance can be maximized when UE is reconnected the FD-MIMO cell based on CSI-RS pattern. If CRS and CSI-RS patterns are the same from eNB side, eNB can rely on legacy RRM measurement reports from UEs. However, with 2D antenna array and sub-array partitioning-like architecture, this may not be guaranteed from eNB side as it depends on implementation. To attain full benefit of FD-MIMO, we need to study how to handle UE’s RRM measurement and report when CSI-RS pattern is different from CRS pattern, e.g. when CSI-RS pattern is wider than CRS. 

2 CSI-RSRP and RRM measurement for FD-MIMO
According to the evaluation results in [2], CSI-RS based cell association can be beneficial to a UE which is configured for FD-MIMO and/or elevation beamforming. From eNB implementation perspective, eNB can apply different beamformed pattern between CSI-RS and CRS depending on 2D antenna array and TXRU virtualization. If CSI-RSRP based measurement is used, UE can report two different types of RSRP (one based on CRS and the other from the configured beamformed CSI-RSs), the network can select a serving cell that maximizes FD-MIMO performance associated with the target UE from the measurement report. 

Considering CSI-RS based RSRP, a periodic and low-duty-cycle discovery reference signal (DRS) was introduced for the purpose of cell discovery in Rel-12 SCE. Configuring multiple sets of CRS and/or CSI-RS RE, the eNB may receive signal strength measurement reports and cell ID identification of multiple cells from a UE. However, one major difference from the scenarios considered when using DRS in Rel-12 to FD-MIMO eNB is that FD-MIMO operation needs to perform RRM based on CSI-RSRP report. On the other hand, Rel-12 SCE is more focused on cell discovery and identification.

With CRS based RRM measurement, a network configures a UE to measure multiple cells to generate signal quality measurements such as RSRP and/or RSRQ of each cell for the purpose of RRM. Then, a UE reports measurement results to a network when a reporting criterion is met, e.g. measurement reporting can be triggered when a RSRP/RSRQ value is greater than a threshold that can be configured by the network. This measurement framework can be very efficient since the channels and RS used for these measurements are “always on.” However, unlike CRS based RRM measurement, CSI-RS can be configured with a low duty cycle. Therefore, we need to consider other requirement(s) to design reporting criteria for CSI-RS based measurement. 
Another requirement is the measurement interval for CSI-RS based RRM measurement. Long measurement period tends to average out (hence not capture) the short-term variation, producing a slowly time-varying RSRP or RSRQ. On the other hand, a shorter measurement period results in a faster time-varying RSRP or RSRQ and may better reflect the short term signal energy fluctuation of a layer and allow faster adaptation to dynamic traffic load. 
Furthermore, if a network uses CSI-RS based RRM measurement, a UE in such a network may have problem receiving physical channels which utilize CRS for demodulation. Such channels are paging, PBCH, SIB scheduling, and PDCCH. In such cases, the UE may not connect to a cell with the best CRS-based RSRP. This may result in performance degradation in demodulating such CRS-based physical channels. This should also be considered in designing of enhanced RRM measurement for FD-MIMO.
In summary, the following aspects should be carefully considered for enhancing RRM measurement for EBF and FD-MIMO.

· Reporting criteria

· Measurement interval and accuracy
· Reception of CRS-based channels (paging, SIB scheduling, PDCCH, PBCH, etc)

Since reliable demodulation of essential CRS-based channels is critical a new RRM mechanism or enhancement with CSI-RS based RRM measurement seems to be disadvantageous. If a network can have necessary information with Rel-12 DRS based report, e.g. power level of beamformed CSI-RS RSRP, how to handle UE’s cell association can be treated as implementation issues  while keeping CRS-based RRM measurement for FD-MIMO.

3 Conclusion
This contribution discussed about requirements for CSI-RS based RRM measurement for FD-MIMO. We made the following observation:
Observation

· Rel.12 DRS measurement report may be reused to implement cell association for maximizing FD-MIMO performance while utilizing CRS-based RRM measurement
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