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1	Introduction
A new WI on “elevation beamforming/full-dimension (FD) MIMO for LTE” [1] is agreed in RAN #68.  Based on the WID, RAN4 shall study FD-MIMO to “Specify the necessary UE (if any) core requirement”, and “Specify the necessary UE performance requirements to utilize both elevation and azimuth domains with 2D antenna array at eNBs”.
This contribution provides a brief overview on potential RAN4 specification impact for FD-MIMO, based on current RAN1 agreements.  RAN4 shall first conclude core requirement specification and then work on UE performance requirements, when FD-MIMO detail design is ready.

2	FD-MIMO and Current agreements in RAN1
Based on WID [1], FD-MIMO uses two-dimensional active antenna array “to exploit the elevation dimension inherent in a MIMO wireless system as well as the azimuth dimension, with which further system performance improvement is achieved to accommodate the increasing capacity demand.” 
These topics are under discussion in RAN1:
· Non-precoded, beamformed, and hybrid CSI-RS based schemes
· Non-codebook based CSI reporting 
· SRS enhancement
· DMRS enhancement
RAN1 has reached some agreements in FD-MIMO design:
· Rel-13 will support 8, 12, 16 ports
· New CSI-RS support for 12, 16 ports
· New codebook feedback supporting 8, 12, 16 ports with different azimuth/elevation configurations and different ranks
· Rel-13 will support best beam selection
· Selection of best beam by UE from 8 beams
· Other support
· UE measurement on CSI-RS and CSI-IM (interference) can be restricted in time
· More orthogonal DMRS ports for high order MU-MIMO
· SRS in additional UpPTS symbol, SRS with comb size of 4, CSI-RS in DwPTS symbol

3	RAN4 specification impact
[bookmark: _GoBack]Based on WID [1] and the RAN4 LS [2], it is expected that there is no BS RF impact in Rel-13 under this FD-MIMO WI.  Major potential BS RF impacts are expected to be covered by the AAS WI.  Therefore, we can conclude that
Observation 1:	There is no expected BS RF impact under FD-MIMO WI.
For the UE side, there will be no UE RF impact as well.
Observation 2:	There is no expected UE RF impact for FD-MIMO.
On the RRM core aspect, no new requirements will be likely introduced for FD-MIMO.  However, this part is still pending on RAN1 design.
For the demod aspect, FD-MIMO shall focus on UE receiver performance.  Therefore, there will be no new BS demodulation performance requirements.
Observation 3:	There is no new BS performance under FD-MIMO.
The only impact for FD-MIMO will be on UE demod/CSI performance.
3.1	UE demodulation performance
New PDSCH performance will be introduced to support up to 16 antenna ports with new CSI-RS and new codebook feedback.  This will include potential introduction of new transmit mode (TM11) or new test cases (TM9/TM10) to support these new FD-MIMO features, pending RAN1 decisions on new transmit mode and new DMRS design.
Observation 4:	New PDSCH performance requirements are pending RAN1 design.

3.2	CSI requirements
With introduction of new codebook that is capable to support up to 16 ports, new 16/12/8Tx PMI feedback tests are needed.  This shall include feedback with various azimuth/elevation configurations and with different ranks.
Observation 5:	New PMI feedback tests are needed to support up to 16 ports.
A new CSI, called CRI (also beam indicator, or channel resource indicator CRI) is introduced to support best beam selection.  CRI reporting test shall be introduced to test UE’s capability on beam selection.  Similar to PMI test, CRI reporting test shall use throughput ratio as the testing metric.
Observation 6:	New CRI reporting tests are needed to test UE’s capability on beam selection.
RAN1 introduced a CSI measurement restriction.  Under the restriction, there is no time-average allowed for interference CSI-IM and CSI-RS.  It is still not clear that this restriction is needed to be tested in RAN4, and how the test is performed if such restriction test is needed.  
Observation 7:	It is FFS on whether CSI measurement restriction shall be tested.

4	Conclusions
An overview on potential RAN4 specification impact for FD-MIMO is provided in this contribution.  Based on our analysis, we observe that
Observation 1:	There is no expected BS RF impact under FD-MIMO WI.
Observation 2:	There is no expected UE RF impact for FD-MIMO.
Observation 3:	There is no new BS performance under FD-MIMO.
Observation 4:	New PDSCH performance requirements are pending RAN1 design.
Observation 5:	New PMI feedback tests are needed to support up to 16 ports.
Observation 6:	New CRI reporting tests are needed to test UE’s capability on beam selection.
Observation 7:	It is FFS on whether CSI measurement restriction shall be tested.
RAN4 shall agree on a WF based on these observations for FD-MIMO specification.
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