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1 Introduction
In RAN1#80bis, RRM enhancements in support of EBF/FD-MIMO were discussed and a working assumption was made:

Working assumption:
· Rel-12 DRS-based RRM measurement can be reused for EBF/FD-MIMO

· FFS: Configurable periodicity, the number of reported CSI-RS based RSRPs

In this contribution we discuss the need of RRM enhancements for EBF/FD-MIMO further and have three proposals for potential DRS based enhancements.
2 Discussion 

The Rel-12 DRS based RRM measurements use a measurement averaging period of 3 or 5 DMTC periods, see the table below, copied from TS 36.133. 
Table 8.6.3.1.1.1-1: Requirement to measure FDD intra frequency TP

	Measurement bandwidth [RB]
	TMeasurement_Period _intra_FDD_CSI-RS [ms]

	≥ 6
	5* TDMTC_periodicity 

	≥ 25
	3* TDMTC_periodicity


The UE reports the top three measured CSI-RSRP and up to 96 unique DRSs can be configured. When using DRS for measuring beam RSRP, some issues needs to be considered:
· The current number of DRSs (96) may not be sufficient in a dense FD-MIMO enabled system where multiple cells each have many possible beams. Hence, there could be beneficial to have more DRSs than 96. On the other hand, this would increase the latency or the DRS overhead which is undesirable. Another approach, similar to what is being discussed for NZP CSI-RS is to enable re-use of resources in time. Hence, we suggest that a given DRS resource can be used for different beams in different DRS occasions. However for performing CSI-RSRP measurement currently in Rel-12, depending on measurement bandwidth, the UE averages the DRS measurement samples/snapshots from 3 or 5 DRS occasions during the measurement period, TMeasurement_Period _intra_FDD_CSI-RS as shown in the above table. To enable CSI-RSRP measurement when different beams on the same DRS resource are used in different DRS occasions one possibility is to enhance the CSI-RSRP measurement requirement such that it can be measured within 1* TDMTC_periodicity , i.e. TMeasurement_Period _intra_FDD_CSI-RS [ms] = 1* TDMTC_periodicity . 

· The current number of reported DRSs (3) may be too small, since the purpose of the DRS is not only to give information about the best serving node but also about the best set of beams within each serving node. Moreover, to aid MU-MIMO pairing, it may provide gains and more scheduling alternatives if the eNB has access to measurements on more than three beam measurements. An enhancement is thus to increase the number of reported DRSs.
· When a serving eNB transmits a large number of beams using a high spatial oversampling factor, the UE will likely report CSI-RSRP for neighboring beams, which are either close to LOS or close to a strong reflection in the channel. Hence, other useful channel reflections, which are only a few dB weaker will not be discovered by the DRS procedure since only RSRP is considered. This is a problem particularly for richer channel feedback and CSI feedback supporting higher rank (e.g. multi-beam) FD-MIMO when the beamformed CSI-RS mode is used. Enhancement may thus be needed in DRS reporting to ensure that the DRS framework provides possibility for rich channel feedback (and not only beams close to e.g. LOS).  
3 Conclusion

We propose the following enhancements in the field of DRS to be captured in the TR:
· Consider configurable DRS measurement period (TMeasurement_Period _intra_FDD_CSI-RS) to reuse DRS in different beams over time. (e.g. in different frames)
· Consider the possibility to configure an increased number of DRS measurements

· Consider enhancements reporting to ensure that the DRS framework provides possibility for rich channel feedback (and not only beams close to e.g. LOS).  

