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1 Introduction
At RAN1#80, there were the following conclusions for RRM enhancement [1]:
· Continue discussion on RRM measurement enhancement until RAN1 #80bis meeting, whether to enhance the RRM measurement both for connected and idle modes, e.g., CSI-RS based

· Further study should consider any impact on CRS based channels, e.g., PDCCH, PBCH, paging, and SIB

· Any enhanced proposal should not impact to a legacy UE’s RRM measurement behaviour
In this contribution, the necessity of RRM enhancement for EBF/FD-MIMO is discussed and the corresponding proposals are given. 
2 Discussion on CRS based RRM in EBF/FD-MIMO scenario
As the transmission of broadcast information, e.g., PDCCH, PBCH, Paging and SIB is based on CRS, the CRS should be transmitted using a wide beam in both azimuth and elevation domain to guarantee the coverage. Based on CRS RRM measurement result, UE associates with one certain cell. Afterwards, UE can perform CSI measurement using the configured CSI-RS resource. In the EBF/FD-MIMO scenarios, one CSI-RS resource is not sufficient due to 3D UE distribution, e.g., for 3D UMi scenario, UEs are distributed in 5 to 8 floors above BS or 1 to 4 floors below BS. 
Assuming that each CSI-RS port is associated with one TXRU and each TXRU is mapped to a number of antenna elements by using a DFT vector with 100 degrees in elevation,   uneven performance between 1-8 floors and poor performance for the [5-8] floor is observed in Figure 1.  It can be observed that one CSI-RS resource with a certain downtilt is not sufficient for the UEs in one cell, and multiple CSI-RS resources with different downtilts are needed in this scenario.
In case there are multiple CSI-RS resources with different downtilts in one cell, it is necessary for one UE to select the best CSI-RS resource by performing RRM based on CSI-RS with different downtilt.
[image: image1.png]CDF

floor 1
osoll floor2 1
floor3
floor4
08 floors b
floors
0.7 floor? 1
floors
06f .
o5t g
04f .
03} 4
02t .
01f .
o i i i i H i
Qs a0 5 10 15 20 25

Wideband SINR [dB]

30





Figure 1: UEs’ wideband SINR distribution in 1-8 floors
Proposal 1: The RRM measurement should be enhanced in EBF/FD-MIMO scenarios considering the need of configuring multiple CSI-RS resources with different down-tilts.
3 Discussion on DRS based RRM
In Rel-12, semi-static cell on/off is introduced and discovery reference signal (DRS) is transmitted in both ON and OFF states. RRC connected UEs perform RSRP/RSRP measurement using DRS (including CRS and CSI-RS if configured) based RSRP/RSRQ in the configured discovery signal occasions with a long periodicity {40ms, 80ms, and 160ms}.  
This measurement mechanism is applicable for small cell identification when semi-static cell on/off is supported. However, for EBF/FD-MIMO, one major difference with small cell scenario is to select the best CSI-RS resource based on the CSI-RSRP/RSRQ. When DRS is configured with a long periodicity, e.g. 160ms, the slow DRS based measurement can’t capture the variation of instantaneous channel. 
In addition, DRS configuration including DRS-CSI-RS port, time/frequency resource and scrambling sequence etc is same as Rel-11 CSI-RS configuration for CSI measurement. However, CSI-RSRP determination is only based on the measurement of DRS-CSI-RS port 15 and the maximum number of NZP DRS-CSI-RS configuration for a UE in Pcell is 3.  In 3D UMi scenario, the number of vertical beams needed for a UE in Pcell may be larger than 3. When one DRS configuration is associated with one vertical beam, the current DRS configuration and DRS based measurement are not sufficient.
Observation 1: The periodicity for DRS based scheme is not flexible and the corresponding DMTC has a longer periodicity.
Observation 2: The number of NZP DRS for measurement is limited for 3.
4 RRM measurement scheme for EBF/FD-MIMO

For efficiently supporting EBF/FD-MIMO, a CSI-RS based measurement can be designed for connected mode. For example, CSI-RS based RRM scheme applicable for EBF/FD-MIMO can be considered. 
· Discussion on Rel-13 UEs with connected mode

For Rel-13 UEs with connected mode, CSI-RS based RRM measurement has more flexible configurations, e.g. more than 3 CSI-RS configuration for a UE can be configured in one Pcell. CSI-RS based RSRP/RSRQ measurement can be done by using this CSI-RS configuration with different vertical downtilts. Based on the RRM measurement results, the optimal CSI-RS resource (or virtual cell) in one cell for each UE can be selected.
Regarding RRM measurement for EBF/FD-MIMO, another difference with the current system is that each RRM measurement resource is associated with one vertical beam (i.e. one precoded reference signal resource). 

Proposal 2: CSI-RS based measurement for supporting EBF/FD-MIMO should be considered for connected mode.
· Discussion on Rel-13 UEs with idle mode
For Rel-13 UEs with idle mode, in order to associate with the best serving cell in initial access in EBF/FD-MIMO scenario, multiple CRSs associated with different elevation beam and a legacy CRS with wide beam may need to be predefined in each cell. In this case, CRS based transmission and demodulation, e.g., PDCCH, PBCH, Paging, and SIB are all impacted. In order to reduce the specification impact, it is not needed to change the current RRM measurement mechanism. 
5 Conclusions
In this contribution, the necessity of RRM enhancement is discussed.  Based on the discussion, there are the following observations and proposals:

Observation 1: The periodicity for DRS based scheme is not flexible and the corresponding DMTC has a longer periodicity.
Observation 2: The number of  NZP DRS for measurement is limited for 3.
 Proposal 1: The RRM measurement should be enhanced in EBF/FD-MIMO scenarios considering the need of configuring multiple CSI-RS resources with different down-tilts.
Proposal 2: CSI-RS based measurement for supporting EBF/FD-MIMO should be considered for connected mode.
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