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1. Introduction

Phase 2 evaluation for the EB/FD MIMO SI will start from RAN1 #80. In this contribution, we share our preliminary high level thoughts about potential RRM measurement enhancements.     
2. Discussion of RRM Measurement Enhancement
Generally it may be premature to discuss whether RAN1 needs to enhance RRM measurements for 3D MIMO at the moment. RAN1 agreed in RAN1 #79 that no coordination should be assumed between macro cells, between small cells, and between macro and small cells. Consequently, the main focus of the 3D MIMO SI is for a single cell operation with AAS to support virtualization more flexibly. 
If potential enhancements in the SI focus on studying CSI feedback in FDD to support high order spatial multiplexing with 16-64 CSI-RS ports, the main topics may be related to new codebook design, PMI/RI/CQI enhancement, and new CSI reporting mechanism. The feedback enhancement in TDD may be related to CQI enhancement and corresponding CSI reporting mechanisms. If potential enhancements focus on supporting high order multiuser transmission, the main topics may be related to DMRS enhancement and MU-related feedback enhancement. Therefore those enhancements seem to have no strong correlation or need for RRM measurement enhancement. 
However, it may be necessary to study the impact of RSRP and RSRQ reporting mechanisms due to the deployment of AAS in an existing network depending on what baseline scheme should be a starting point. For example, one of the baseline schemes using AAS that RAN1 has discussed is vertical sectorization (or joint vertical and horizontal sectorization) in order to create more UE-specific or UE-group-specific sectors. Therefore the potential challenges of RRM measurement related to this baseline scheme may be about sectorization itself, which may cause more frequent or wrong handovers among sectors and higher complexity of RF planning. 
Although the study itself assumes that all indoor and outdoor UEs are pedestrian, this assumption is very optimistic unless the UEs within overlapped areas of vertical sectors are dropped indoors. It seems to be hard to make such an assumption, especially for 3D UMa with the mechanism of inner/outer cell sectorization. Moreover, the handover between AAS and conventional passive antenna arrays, e.g. 2Tx, should be taken into account for schemes like vertical/horizontal sectorization. Therefore RRM performance and potential enhancement should be carefully studied for AAS baseline schemes (transparent to legacy UEs), for example including UEs with medium speed and handover between AAS and existing network.

Observation 1: It is premature to conclude whether RRM enhancement is needed at the moment; RAN1 first needs to clarify the baseline scheme, and then identify what categories of enhancements are to be considered. 

In any case, existing RRM measurements for legacy UEs should not be impacted by the deployment of AAS. It means that an AAS should be fully capable of supporting legacy UEs without performance degradation compared to a passive antenna array, for example by appropriate CRS port mapping and TXRU virtualization. The transmission power sharing between legacy UEs and Rel 13 UEs should be efficient and flexible by TXRU virtualization.  Moreover, the flashlight interference effect coming from 3D-MIMO needs be studied to avoid coexistence problems between legacy UEs and Rel 13 UEs.  It needs to be ensured that the quality of RSRQ is not impacted by an AAS so as to disturb the handover procedure for legacy UEs.  
Proposal 1: The RRM measurement and handover procedure of legacy UEs should not be impacted by the deployment of AAS for any AAS baseline scheme or 3D MIMO enhanced scheme. 
In summary, the highest priority of RAN1 is to agree one or more AAS baseline schemes so that RAN1 can have a proper starting point for studying the impacts of 3D MIMO.  Moreover, RAN1 needs to make sure that any 3D MIMO scheme with AAS shall not jeopardize RRM measurement of legacy UEs.
3. Conclusions

In this contribution, we have discussed our preliminary high level observations regarding the potential impact of 3D MIMO on RRM measurements and procedures. These can be summarized as follows: 
Observation 1: It is premature to conclude whether RRM enhancement is needed at the moment; RAN1 first needs to clarify the baseline scheme, and then identify what categories of enhancements are to be considered. 

Proposal 1: The RRM measurement and handover procedure of legacy UEs should not be impacted by the deployment of AAS for any AAS baseline scheme or 3D MIMO enhanced scheme. 
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