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1. Introduction
In RAN1 #78bis meeting, non-cochannel HetNet scenario has been proposed to study FD-MIMO techniques [1]. In the proposed HetNet scenario, small cells are the study focus while Macro cells only offer coverage and used solely in the cell association phase. Further details with regard to non-cochannel HetNet is discussed in email discussion [70bis-16]. In this contribution, we provide some preliminary geometry study results for the proposed non-cochannel HetNet scenario.
2 Geometry Studies
In this section we provide some preliminary geometry study results for the proposed non-cochannel HetNet scenario. Compared with the non-cochannel HetNet scenario used in small cell enhancement SI [2], the major differences in the proposed non-cochannel HetNet scenario are:
· Small cell is mounted with 2D antenna array
· The small cell offers directional coverage instead of omni-coverage
[image: ]
[bookmark: _Ref403123117]Figure 1: Network topology of non-cochannel HetNet
Due to the introduction of directional coverage, it has been proposed that the small cell antenna should be moved to the edge of the dropped small cell center and the antenna panel point to the small cell center. Then companies have raised the concern on possible collision between antenna panels. At the time when antenna panels collide with each other, their antenna main lobes are pointing to the opposite directions. Thus those two collided antenna panels act as a macro cell with only two sectors. On the other hand, the probability of such collision is expected to be low with the current dropping density. At this moment, we do not have a strong view whether such collision should be avoided. In this section, we mainly compared the geometry difference of the proposed non-cochannel HetNet scenario with the 3D UMi scenario which we already have. 
Figure 1 illustrates one realization of the proposed HetNet scenario. Each black circle represents one small cell cluster. 2/3 UEs are first dropped into the small cell clusters and the remaining UEs are dropped uniformly in the Macro cells coverage area. Only those UEs associated with the small cells are plotted. It can be seen that UEs associated with small cells may not be dropped in the small cell cluster due to shadowing effect. On the other hand, there should not be a big difference between moving the small cell antenna panels to the edge of small cell areas and leave it to the center of small cells because UEs are anyway uniformly dropped in the small cell clusters.
[image: ]
[bookmark: _Ref403124147]Figure 2: Geometry Comparison of UMi 3.5GHz and LPN 3.5GHz
Figure 2 compares the geometry of UMi 3.5GHz and those UEs associated with small cells in the non-cochannel HetNet scenario. With four LPNs per cluster, the UE geometry on the pico cell layer is much better than that of UMi scenario. This difference mainly comes from the reduction of average distance between the dropped UEs and its serving cells. If we drop ten small cells in one small cell cluster, the difference is much reduced. But unfortunately dropping 10 small cells per cluster can make the FTP simulation length unmanageable. This seems to be contradictory to the original motivation of the proposed scenario. Therefore, we propose to study M=4 in UMi scenario at 3.5GHz carrier frequency:
Proposal: Add M=4 antenna configuration for UMi scenario at 3.5GHz carrier frequency.
3 Conclusion
[bookmark: _GoBack]In this contribution, we perform some simple geometry study for the proposed non-cochannel HetNet scenario [1]. If UEs are dropped uniformly in the small cell cluster, we do not observe big difference between moving antenna panels to the edge of small cell area or keeping it to the center of small cell area even if we want to study directional small cell coverage. We also compare the geometry of UMi@3.5GHz and PicoUEs@3.5GHz for 4LPN/cluster and 10LPN/cluster. Although the geometry of Pico UEs with 4LPN/cluster is much better than the geometry of UMi UEs, the geometry of Pico UEs with 10LPNs/cluster does not seem to be deviate far from UMi UEs. Thus studying only Pico UEs for non-cochannel HetNet provides unclear additional value than what studying homogeneous networks can provide. Hence, we have the following proposal:
Proposal: Add M=4 antenna configuration for UMi scenario at 3.5GHz carrier frequency.
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