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Discussion and Decision
1. Introduction

A new study item for 3D-channel model for LTE Release 12 has been approved in RAN #58 [1]. This SI aims at introducing a new channel model which enables modeling in both vertical and horizontal dimension of the environment as well as user locations in the network. One of the main objectives is to identify the typical scenarios of UE-specific elevation beamforming and FD- MIMO.
In this contribution, we discuss the scenarios for UE-specific elevation beamforming and give our initial considerations. 
2. Discussion
The traditional UE-specific beamforming centralizes the signal in the horizontal plane to UE’s direction which to some extent increases SINR received by UE but still wastes energy in the vertical plane. The new antenna system with a two dimensional-array structure is able to provide adaptive beam control over both elevation and azimuth dimensions. 
The main purpose of introducing UE-specific elevation beamforming is to increase SINR seen from UE’s side, which is easier to achieve when the UEs are distributed in the sector sparsely. Because of the specific and accurate beam orientation, the beams for different UEs are physically separated which will cause limited or even no interference. It makes more suitable scenario of sparse UEs in the sector for UE-specific elevation beamforming.

[image: image1.emf] 
Figure 1: UE-specific elevation beamforming in the scenario with sparse UEs
Proposal 1: UE-specific elevation beamforming is more appropriate to be applied in the scenario with sparse UEs.

While on the other hand, when the UEs are densely allocated in the sector, they can be very close to each other. Due to the limitation of beamforming technology, the beam cannot be narrow enough to avoid interference. Once the interference is introduced, the SINR statistics will be brought down sharply which may be against the initial objective of developing UE-specific elevation beamforming. 
UE density is relatively large in urban areas. There are two typical scenarios: UEs on the flat ground and UEs in the high buildings, as illustrated in Figure 2(a). As UE-specific elevation beamforming may cause serious interference in the scenarios with dense UEs, we suggest to apply UE-group elevation beamforming. This means to consider several UEs which are closed to each other as a group and all the UEs in the same group will use the same elevation beamforming. This scheme makes it possible to apply elevation beamforming more accurately and also decrease interference in the scenarios with dense UEs.
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(a) UE-specific elevation beamforming

(b) UE-group elevation beamforming

Figure 2: UE-specific elevation beamforming in the scenario with dense UEs
Proposal 2: It is suggested to apply UE-group elevation beamforming in the scenarios with dense UEs.
UEs in the high speed or not active state may not be covered by specific beam. In this case, if basic coverage is not existed, the coverage holes will be introduced in the sector. Then some UEs cannot be discovered and served normally which will degrade users’ experience sharply. So guarantying the basic coverage is the precondition of applying UE-specific elevation beamforming.
Proposal 3: The basic coverage should be guaranteed while applying UE-specific elevation beamforming.
Cell-edge UEs are most sensitive to interference, so we should be more cautious of these UEs. On one hand, if the beam orientation is accurate enough, the signal can concentrate to the specific direction and spray less interference to the adjacent sectors. This is good for SINR improvement of cell-edge UEs. While on the other hand, if the beam accuracy is not as good as we expected, e.g. deviation in direction and/or tilt angles, serious interference will be induced on cell-edge UEs in adjacent sector. Therefore for cell-edge UEs, whether UE-specific elevation beamforming is applied or not depends on the beam accuracy to some extent.
Proposal 4: The influence of beam accuracy on cell-edge UEs’ performance needs to be investigated.
3. Conclusion

In this contribution, we discussed some issues of UE-specific elevation beamforming and proposed our considerations. The following proposals were given:
Proposal 1: UE-specific elevation beamforming is more appropriate to be applied in the scenario with sparse UEs.

Proposal 2: It is suggested to apply UE-group elevation beamforming in the scenarios with dense UEs.

Proposal 3: The basic coverage should be guaranteed while applying UE-specific elevation beamforming.

Proposal 4: The influence of beam accuracy on cell-edge UEs’ performance needs to be investigated.
References

[1] PR-122034,” Study on 3D-channel model for Elevation Beamforming and FD-MIMO studies for LTE”, Nokia Siemens Networks
_1419406796.vsd
UE Group


UE Group



_1419418267.vsd

_1419406685.vsd

