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1. Introduction
The RAN plenary ad hoc on Next Generation Access held in Barcelona defined five deployment scenarios for Enhanced Mobile Broadband (EBB): indoor hotspot, dense urban, rural, urban macro, and high speed [1].  Of these indoor hotspot, dense urban, and urban macro have been proposed to be evaluated for carrier frequencies above 6 GHz [2].  The channel model for frequencies above 6 GHz study item meanwhile includes the following work to take place in Q1 2016 [3].
· 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. 

· Define the additional details of the scenarios of interest required for RAN1 work 

· Consider the work done outside 3GPP as well as earlier 3GPP work, such as the 3GPP 3D-channel model, as a starting point for modelling of wireless channels of the high frequency spectrum for the identified scenarios.

This contribution addresses the first sub-bullet above: Additional details of the indoor hotspot and dense urban scenarios are provided along with our views on their relative prioritization.  
2. Scenario Descriptions
Frequency bands above 6 GHz have the potential to offer increased channel bandwidths but with different propagation characteristics than below 6 GHz. Such characteristics include increased free space path loss due to shorter wavelengths, absorption, blocking by bodies, and higher wall penetration loss. While the increased free space path loss can be compensated by either larger aperture antennas relative to wavelength or larger antenna arrays, the overall increased path loss at higher frequencies limits the scenarios for which these bands are effective.  
2.1. Indoor Hotspot
The indoor hotspot scenario includes deployments in office spaces, shopping malls, transportation hubs. The channel characteristics at 30 and 70 GHz of office space and shopping mall deployments are compared below.  In terms of transportation hubs, deployments of high frequency system in airports may be justified but perhaps are not numerous to warrant their own set of evaluation assumptions. Train, and subway stations are more common but also are varied in their construction and therefore more difficult to draw general conclusions about their propagation environments.
Office Space
Office space can vary from open spaces with uniform user density to more complex layouts with corridors, cubicles, and closed-offices. Meeting rooms with typical sizes of 20 to 30 m2  are also present.  Area per floor to be covered can range from 200 to 1000 m2.  Line of sight propagation may exist as in the case of an AP deployed in a conference room or LOS may not exist as in corridors [4].  Blocking may be both static as in the case of cubicle and corridor walls as well as time-varying as when a person obstructs a transmission path.  Delay spread is limited by the reflections off of walls, pillars, and other supporting structures and is therefore determined by the area covered by the deployment. APs would typically be deployed on the upper parts of walls or pillars or on ceilings and are therefore in the 3 to 5 m range. ISDs on the order of 20 to 50 meters may be appropriate depending on the density of traffic served.
Shopping Malls
The channel characteristics of shopping malls are distinguished from those of office space by fewer corridors, more NLOS propagation and higher delay spread due to, for example, propagation between multiple floors surrounding an atrium. AP heights would tend to be higher due to higher ceilings and AP could be more separated due to less data rate density, e.g. 30 to 50 m.
2.2. Dense Urban
Dense urban deployments with a micro layer at 30 GHz and a macro layer at 4 GHz with outdoor transmission points support outdoor hotspots such as high pedestrian traffic along major streets surrounded by high buildings, termed the urban canyon deployment, and outdoor squares. 

Urban Canyons

Propagation in urban canyon to outdoor devices may experience blocking due to pedestrians, potentially strong NLOS paths due to reflections from buildings.  NLOS paths due to reflections from vehicles may appear and disappear quickly and therefore channel coherence time may be shorter than dictated by the movement of users. Access points may be mounted on poles or on the side of buildings at below building heights.  eNBs may be mounted on poles or on sides of buildings with the former typically being below the typical UMi height of 10m. The proportion of indoor to outdoor users may also be lower in the urban traffic deployment if outdoor pedestrian traffic is a significant.  ISD could vary from 100m to 200m.

Public Squares
Open spaces with high user density such as downtown squares may also justify a high frequency micro layer.  LOS propagation may dominate but NLOS paths are also possible and will be more stable in time than in urban canyons due to fixed or relatively slow moving reflectors. APs may be mounted on poles or on the side of buildings at heights of 5 to 10 m.  ISD would be similar to those of urban canyons.

3. Evaluation Priority
While it is easy to visualize the relative density of users in these scenarios, it is also important to note that the data rate demand density in bits/sec/m2 is the product of the device density and the device’s average data rate demand.   Therefore office space which use wireless networks for intra/internet access and indoor stadiums which offer real-time and replay video would tend to lead to higher rate densities than shopping malls and transportation hubs.  In addition the device density is expected to be higher in a shopping mall as opposed to an outdoor square. Our view on the priority of evaluating the above deployments is given in the Table below based on the data rate demand densities for the different scenarios. 
	Indoor Hotspot
	Indoor Office Space
	1

	
	Shopping Mall
	3

	Dense Urban
	Urban Canyon
	2

	
	Outdoor Square
	4


4. Conclusions
The indoor hotspot scenario consists of two types of deployments that are amenable to use of a second layer at > 6 GHz, the indoor office space and the shopping mall. Urban canyon and outdoor squares are similarly two types of dense urban deployments. Due to higher data rate demand densities in the indoor office space and the urban canyon, these deployments, in our view, should have the highest priority for evaluation. 
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