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Discussion and decision
1
Introduction
In RAN#58 plenary, the “Study on 3D-channel model for elevation beamforming and FD-MIMO studies for LTE” [1] was agreed. The study on 3D channel model is a pre-requisite for following study items on elevation beamforming for up to 8Tx and for full dimension (FD-) MIMO.
In this contribution we discuss active antenna applications and target scenarios for 3D beamforming. As the elevation beamforming is envisioned to be enabled by the active antenna systems (AAS), it should be noted that AAS related issues have been addressed by RAN4 [2] and those findings should be appropriately utilized in this work. Initial considerations on 3D channel modelling are presented in a companion paper [3].
2
Active antenna applications

Elevation beamforming is envisioned to happen through the utilization of active antenna systems. While in principle one may utilize traditional antennas with a mechanical tilt, we believe this should not be in the scope of this SID. In [2], RAN4 has addressed the AAS deployment scenarios, which even if they are of broader scope, they are worth of mentioning in this discussion. 

In [2], following applications have been found use for AAS:

· Tilt and radiation pattern control. In this case the AAS dynamically controls the elevation and azimuth angles, as well as the beam width of its radiation pattern via electronic means [2].

· Cell partitioning in the horizontal and vertical plane. In this case the cell is subdivided in vertical or horizontal partitions, for example having one partition close to the BS and other partitions farther from the BS [2]. Cell partitioning is known as well as vertical sectorization.
· MIMO processing including beamforming, diversity and spatial multiplexing. 
· Differentiated antenna behaviours at different carrier frequencies. For example AAS may be virtualized to 4 virtual antennas for LTE and 2 virtual antennas for GSM and HSPA. 
· Per RB (or UE) transmission and reception. For example AAS enables tracking of the optimal beam for user with adaptation to mobility.

From the above mentioned applications, not all have an impact on the RAN1 specifications. Specification transparent applications are for example:

· cell partitioning,  
· tilt and radiation pattern control, 

· differentiated antenna behaviours at different carrier frequencies,
· and Per RB (or UE) transmission and reception.
Observation: 
· Not all application enabled by AAS require standardization. It is important to utilize such applications for legacy UEs. 
3
Elevation beamforming scenarios
The main advantage of the vertical electrical tilting, enabled by AAS, is the capability to better target the energy from the transmitter to the user. With narrow user specific beams or with vertical cell sectorization, the outer-cell interference can be minimized. Therefore, we find homogenous/wide area macro deployment significant in elevation beamforming study. Another advantage of homogeneous/wide area deployment is the placement of the antenna array, which are on masts, roof tops and/or high above street level. The placement of the array is of high importance in maximizing the benefits of the elevation beamforming. In addition to homogenous/wide area deployments, elevation tilting may be beneficial in heterogeneous scenarios, where interference from macro to pico users can be controlled also in the spatial domain. Therefore, we find homogeneous and heterogeneous scenarios including the outdoor-indoor modelling as the priority scenarios.
Local area scenarios in the form of small cells are also a potential candidate, various scenarios being already envisioned. The main differences, compared to the utilization of AAS in wide area deployments, is that in such small cells the placement of the antennas is most likely at lower heights (on ceilings or walls) compared to macro deployments. The sizes of the arrays used in local area might contain less elements than a macro AAS. On the other hand, in a dense deployment, narrow beams might be beneficial in better coordinating the interference. There might be cases of hot spots like commercial places, transportation stations (airport, railway stations) where AAS can be used for local area coverage, these being known as pico AAS.  However, the applicability of elevation beamforming in these scenarios is yet to be clarified. Considering previously mentioned points, we believe small cells are not a primary priority scenario for 3D operation with active antennas. 
Observations:

· AAS are primarily envisioned to be used for the macro site/wide area deployments.
· Both homogeneous and heterogeneous scenarios may benefit from AAS and need 3D channel model.
4
Conclusions

In this paper we have discussed target application for AAS and candidate scenarios for 3D channel modelling. We have the following observations and proposals:
· Not all application enabled by AAS require standardization. It is important to utilize such applications for legacy UEs. 

· AAS are primarily envisioned to be used for the macro site/wide area deployments.

· Both homogeneous and heterogeneous scenarios may benefit from AAS and need 3D channel model.
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