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1. Introduction

In RAN1#78bis, heterogeneous scenarios with separate frequency band were agreed to be considered in this SI, where the agreed simulation assumptions are as follows [1]:
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Macro cell
(only for cell association)

Small cell
(for performance evaluation)

BS antenna configurations

/Aligned with Homogeneous case

(M, N, K)=(4, 2 or4, 1 or 2), X-pol (+/-45), (dy,
dy) = (0.5A, 0.5A), FFS: By
8 TXRU with N = 4 for phase 1

UE antenna configurations

2-Rx X-pol (0/+90)

System bandwidth 10MHz (50RBs) 10MHz (50RBs)
Carrier frequency 2 GHz 3.5 GHz
Channel Model 3D-Uma 3D-Umi
Total BS Tx power 46 dBm 30 dBm
BS antenna height 25 m 10 m
Number of clusters per macro cell .
eographical area
Option-1: 10]
Number of small cells per cluster Option-2: FFS

Small cell distribution

Alt-1: See appendix (1)
Alt-2: FFS

UE distribution

UEs are indoor.

Alt-2: FFS

Alt-1: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and
uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80%





Details of cell association method were left FFS, and in the email discussion [78bis-16], remaining issues including small-cell and UE dropping with cell association methods have been discussed. Agreements from the email discussion are captured below:

	Working assumption:

· Small cells are dropped within a cluster.

· Small cell cluster centers are randomly dropped within a macro sector.

· Small cell planar antennas in clusters can be deployed based on the following procedure

· Step 1: Randomly drop small cell centers around the small cell cluster center within a radius of Rc; and consider the minimum distance between small cell centers (Dscc).

· Step 2: Randomly deploy small cell antennas on area circle with the radius of half of Dscc.

· Step 3: Determine the horizontal angle of the small cells with the planer facing to the small cell center.

· Following values are used for small cell deployment.

Macro ISD 

500 m

number of clusters per macro sector

1

number of small cells per cluster

4; Necessity of modelling 10 small cells per cluster is FFS

Radius for small cell center dropping in a cluster

FFS

Minimum distance (2D distance)

Small cell – UE: > 10 m

Macro – small cell cluster center: > 105 m

Macro – UE: > 35 m

Small cell cluster center – small cell cluster center: > 2 times of the radius for small cell center dropping in a cluster, plus minimum distance separation between small cell centers, i.e., 2*Rc + Dscc.

Minimum distance separation between small cell centers (Dscc)

FFS

Conclusion:

Companies are encouraged to provide the RSRP and/or geometry results for other node dropping schemes. The details of the dropping schemes shall be clearly described. It shall also be clarified the motivation of introducing a different dropping scheme from that specified above, noting that the model above in the proposed working assumption is regarded as a more realistic deployment model. 


In this contribution, some analysis results on small-cell and UE dropping models in HetNet are presented, considering the above agreements and the issues identified in the email discussion. Based on the analysis, we provide our views on these remaining issues.
2. Analysis on small-cell and UE dropping models
During the email discussion [78bis-16], two small-cell dropping models were identified and discussed, which are

· Alt-1 (Cluster based dropping): Described as the working assumption
· Alt-2 (36.814 based dropping): 4 small cells are dropped in a macro sector, with 500m macro ISD. UE dropping is based on clustered UE hotzone configuration 4b from 36.814.
We compared the UE geometry for both alternatives, and the results are shown in Figure 1. For the comparison, we commonly applied “geometry-based UE association” which is discussed in our companion contribution [2]. In the figure, the geometry results with only small cell UEs are plotted to reflect the effects on the UEs attached to small cells according to two different dropping models. We simulated two cases for the number of small cells per cluster; 4 and 10. 
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Figure 1. UE geometry comparison between Alt-1 and Alt-2.
It is observed in Figure 1 that the two alternatives have almost same geometry for 4 small cell case, whereas the geometry performance of Alt-2 is better than that of Alt-1 by up to 2 dB for 10 small cell case. The reason of the result for 10 small cell case may be due to much denser dropping of small cells in case of Alt-1 compared to Alt-2, so that inter-cell interferences in Alt-1 would be stronger than Alt-2. On the other hand, such an effect would not be prominent for 4 small cell case since dropped small cells of both alternatives in this case are relatively sparser than those of 10 small cell case. Considering performance differences of two alternatives, it is desirable to choose more realistic model Alt-1 for small cell and UE dropping models, which is commonly applied to different cases in terms of the number of small cells per cluster.
Proposal 1: It is desirable to adopt more realistic model Alt-1 for small cell and UE dropping models, to be commonly used for different cases in terms of the number of small cells per cluster.
3. Conclusion
In this contribution, we analyzed small-cell and UE dropping models in HetNet from the geometry results. The proposal based on the discussion is given as follows:
Proposal 1: It is desirable to adopt more realistic model Alt-1 for small cell and UE dropping models, to be commonly used for different cases in terms of the number of small cells per cluster.
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