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Introduction
The objective of the >6GHz channel model SI [1] includes:
-        From Q1 2016, RAN1 develops a channel model(s) for frequencies up to 100 GHz taking into account the outcome of RAN-level discussion and discussion in the ‘5G’ requirement study item. 
o    Define the additional details of the scenarios of interest required for RAN1 work.
On the other hand, in RAN1#84, UMa, UMi street canyon and Indoor office are agreed as first-priority channel modeling scenarios [2]. However, it seems that more details need to be developed to fulfill the SID bullet of “Define the additional details of the scenarios of interest required for RAN1 work.”
In RAN1#84, some of those details are discussed in [3]. Among these scenarios, indoor office may require additional attention as 3D channel model [4] did not consider this scenario. For example, it may be necessary to have non-omni antenna model for indoor hotspot office for >6GHz, which is not available even for <6GHz. 
This contribution studies some details of indoor hotspot scenario required for RAN1 work. 
Sectorization consideration for >6GHz indoor office
Table 1 shows a list of parameters provided in [3] for indoor office scenario.
[bookmark: _Ref445197075]Table 1 Assumptions for indoor office channel model calibration
	Parameters
	Indoor – office 
open office
	Indoor – office 
mixed office

	Layout
	Room size (WxLxH)
	[120mx50mx3m]

	
	ISD
	20m

	BS antenna height (hBS)
	[3] m (ceiling)

	UE location
	LOS/NLOS
	FFS
	FFS

	
	Height (hUE)
	[1.5] m

	UE mobility (horizontal plane only)
	3 km/h

	Min. BS - UE distance (2D)
	FFS

	UE distribution (horizontal)
	Uniform



[bookmark: _Toc365474904][bookmark: _Toc365475393][bookmark: _Toc365476065][bookmark: _Toc365474914][bookmark: _Toc365475403][bookmark: _Toc365476075][bookmark: _Toc365474917][bookmark: _Toc365475406][bookmark: _Toc365476078][bookmark: _Toc365474920][bookmark: _Toc365475409][bookmark: _Toc365476081]In Figure 1, the indoor office layout proposed in [3] is reproduced, where each AP can consist of one or multiple sectors. The APs are laid out in two rows, where within each row the distance between two APs (and also between the two rows) is 20m. 
For <6GHz, Omni-directional antenna can be assumed for indoor scenarios. 
However, for >6GHz directional antenna and sectorization may be necessary possibly due to large propagation loss. One potential solution for sectorization is to reuse methods used in <6GHz UMi/UMa. However, UMi/UMa sectorization method is designed for hexagonal layout and certain eNB height and inter-site distance, and therefore, it may not be suitable for the proposed >6Ghz indoor office scenario. Furthermore, the antenna pattern and downtilt angles used for <6GHz UMi/UMa may also need to be reevaluated.    
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[bookmark: _Ref445197491]Figure 1 Layout scenario for indoor office
Coverage and Interference considerations 
In Figure 2, an example of 3-sector deployment is shown, where the blue arrow represents the broadside of each sector. The red eclipse highlights an area with potential high interference, because two sectors point to each other. 
Figure 3 shows an example of 4-sector deployment. The red eclipse again highlights the area with potentially high interference due to sector broadside collision. 
Another example of 2-sector deployment is shown in Figure 4. In this scenario, there is no adjacent sector pointing to each other, so it is expected that the interference is small. However, low coverage areas may exist in the layout, owing to small antenna gain in the wide sectorization beam edge. 
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[bookmark: _Ref445202973]Figure 2 An example of 3-sector deployment
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[bookmark: _Ref445203858]Figure 3 An example of 4-sector deployment
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[bookmark: _Ref445204689]Figure 4 An example of 2-sector deployment

Coverage considerations
An example of UMi deployment (<6GHz) is shown in the upper part of Figure 5, where for UEs on the ground the desired range of elevation angles is φ = 35.5°, meaning that eNB antenna downtilt and antenna elevation pattern shall provide sufficient coverage for this elevation angle range. 
For indoor office (>6GHz), if there is no minimum distance requirement and ceiling height is 3m, the range of elevation angles is between φ1 = arctan(d/6) and φ2 = arctan(d/3), depending on the assumptions on the UE height as well as the sectorization method. For example, if d = 20m, the elevation range is φ1 = 73° and φ2 = 81°, which is much larger than the example in UMi case. Therefore, antenna element elevation beamwidth as well as array downtilt angle need to be further studied.
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[bookmark: _Ref445207444]Figure 5 Elevation coverage comparison between UMi (<6GHz) and indoor office (>6GHz)
For coverage in azimuth domain, the antenna element azimuth beamwidth depends on the sectorization method. Typically, the larger number of sectors per site, the smaller beamwidth is achieved.
When considering the antenna beamwidth, it is also important to account for practical hardware limitation. For example, it may be challenging to have a pattern wide enough to be used in Figure 4. 

[bookmark: _Toc426289536]Conclusion
In this document, we considered some details for the >6GHz indoor office scenario and made the following proposals:
Proposal: Antenna pattern and downtilt angle, together with a sectorization method need to be further studied for >6GHz indoor office scenario. 
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