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1. Introduction
The studies on 3D-channel model have so far solely focused on the urban macro and micro scenarios. These scenarios correspond to a city-architecture with relatively low building heights, up to eight floors. Many cities obviously have higher buildings than that. For that reason, based on the way forward in [1], an additional so-called high-rise scenario with second priority was added in the RAN1 #74 meeting. Currently, this scenario is almost identical to the Urban Macro scenario except that the ISD is 300 m and the UE distribution is different as given below:
	UE height model
	General
	hUE=3(nfl – 1) + 1.5m

	
	Outdoor nfl 
	1

	
	Indoor nfl
	Low: nfl ~ [1 x], x~[4 8]
High:nfl ~ [1 x], x~[20 30]

	Indoor UE fraction
	Low buildings: 40% ;  
high building: 40%

	Indoor UE distribution
	Low rise: uniform in cell

High rise: uniform in cell


This contribution discusses the newly introduced high-rise scenario and its implications on the further work in the 3D-Channel Modeling study item.
2. Additional Details on High-Rise Scenario

Although a couple of aspects of the high rise scenario have been decided, it is far from complete. In particular, it is not clear what kind of city-architecture to assume. Without an understanding of city-architecture, it is not possible to devise a meaningful channel model since the properties of propagation heavily depends on the architecture. 
Observation

· High-rise scenario is far from complete

· City-architecture is not clear and city-architecture heavily affects the channel model!
Figure 1 displays slides 2 and 5 (which were not agreed) of the way forward in [1]. It gives some hints on what city- architecture the proposing companies may have in mind. Perhaps the most surprising discovery is that the text and figure in the background part seems to suggest there is only one high-rise!? The slide on “Impact of 3D Channel SI” gives further indications on the scarceness of high-rises in the scenario via the introduction of a very special floor, floor eight. Below floor eight, modifications to the channel model seems to be avoided while above floor eight there are some smaller modifications and the UE is assumed to always be in a LOS situation to the wall. Since UEs above the eighth floor are necessarily in a high-rise and assumed to have UMA LOS path loss, the propagation to such UEs can never experience any other high-rise. In other words, we would be dealing with a scenario where there is only a single high-rise in the entire network! Note that this is not to be confused with a scenario in which there is a single high-rise per cell. The propagation to UEs in high rises of such a scenario would obviously in many cases experience the influence of one or more high-rises, especially the propagation corresponding to interference from other cells. 
Observation

· Channel model simplifications proposed in way forward [1] seems to suggest having only a single high-rise in the entire network

· There would hence be only a single high-rise placed in a whole ocean of low-rises covering vast areas

· Note this is not to be confused with a network with one high-rise per cell
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Figure 1: Slides from way forward in [1] indicating severely restricted city-architecture.

Surely, the intent of adding a high-rise scenario must have been of modeling a sufficiently commonly encountered and relevant scenario, presumably modeling larger cities such as Beijing, Tokyo, New York etc. This is further indicated by the picture of the city-architecture provided by one of the proposing companies and repeated here in Figure 2 for convenience. As seen there are quite many high-rises in the vicinity of a high-rise and thus the single high-rise in entire network assumption cannot hold.  Assuming a single high-rise in the entire network thus appears very far from a typical situation in any of the larger high-rise cities of the world. The relevance of such a scenario could hence be heavily questioned. Clearly, it doesn’t seem meaningful to introduce a high-rise scenario unless it is made relevant and considers multiple high-rises in the same network.
Observation

· The intent of introducing a high-rise scenario must surely be to model a city with many high-rises, substantially more than just one

· Corresponding to e.g. world cities like Beijing, Tokyo, New York etc

· A scenario with only a single high-rise in the entire city (/network) does not appear like a relevant scenario to spend 3GPP efforts on
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Figure 2: Picture taken from [2] showing a 45 degree aerial view of Beijing downtown and used to motivate the introduction of the high-rise scenario. It is clearly seen that even if there is one macro cell per high-rise, propagation from the interfering cells will experience one or more high-rises.
It is confusing to refer to a high-rise scenario if it in fact only considers a single high-rise in the entire network. Such a scenario is more reasonable referred to as a Single-High-Rise-in-Entire-Network Scenario. Interestingly, instead of modeling a major city in the world, the Single-High-Rise-in-Entire-Network Scenario more corresponds to the city of Malmö, a town with a population of 300000 inhabitants in the southern parts of Sweden. As seen from Figure 1, the city of Malmö has essentially only a single high-rise (albeit a very interesting one called the Turning Torso). 
Observation

· It is misleading to refer to a “high-rise” scenario if the scenario actually only assumes a single high-rise in the entire city/network

Proposal
· Do a thorough job assuming a true high-rise scenario (i.e. with many high-rises in the network/city)  and take the consequences in terms of investigating how to modify the channel modeling (c.f. Section  3)

· If  a true high-rise scenario is not assumed, relevance is highly questionable and its removal should be considered

· If the high-rise scenario is kept and corresponds to only a single high-rise in the network, give it a descriptive name such as:
· Single-High-Rise-in-Entire-Network Scenario

· Malmö Scenario
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Figure 3: A Single-High-Rise-in-Entire-Network Scenario would not correspond to a major world city. It would more correspond to the city of Malmö (a small town in the southern part of Sweden) which essentially only has a single high-rise in the entire city – Malmö Scenario?

3. Impact on Channel Model SI
The city-architecture has a profound impact on the channel model. With a true high-rise scenario, many of the decisions taken so far would need to be revisited. For example, the height of buildings is vastly different so the height and distance dependent LOS probability formula would need to be modified. In fact, new ray tracing simulations would be needed. This obviously also implies changes to the LOS breakpoint distance, which presently depends on LOS probability and on building height distribution. 
The present NLOS path loss model for macro ground level path loss assumes an urban environment with an average building height of 20 m (c.f. Table B.1.2.1-1 in [3]) which is very different from a true high-rise city. In addition, the NLOS path loss height compensation factors are derived based on the assumption of a low-rise city and it is quite clear that height gain slope is dependent on building height since the height dependence is intimately connected to angles of diffraction from the edges of rooftops.
Although not yet decided even for the so far considered scenarios of Urban Macro and Urban Micro, it is clear that elevation angle characteristics will also be different due to the much larger difference in angles between above rooftop and around building propagation routes.
Observation

· A true high-rise scenario has many implications on the channel model
· Height and distance dependent LOS probability need to be re-derived

· LOS breakpoint distance modeling need to be modified

· Not clear whether NLOS path loss models even for ground level are still applicable

· NLOS path loss height compensation term need to change to take new building height distribution into account

· Elevation angle characteristics likely widely different compared with Urban Macro and Urban Micro

In order for the new high-rise scenario to be meaningful and help future standardization efforts, it is crucial that a proper calibration campaign is performed. Otherwise, companies’ results are anyway likely to diverge a lot slowing down future decision process and hiding the true performance of various schemes. Consequently, we will need to discuss how to perform calibration for the high-rise scenario, including determining new tilt values.

Observation
· Proper calibration also for the high-rise scenario is crucial for future standardization efforts

Proposal

· Need to discuss how to perform calibration for high-rise scenario

· Including finding new tilt values
4. Conclusions

This contribution discussed aspects related to the newly introduced high-rise scenario and made a number of observations including 
· High-rise scenario far from complete

· City-architecture is not clear and city-architecture heavily affects the channel model!
· The intent of introducing a high-rise scenario must surely be to model a city with many high-rises, substantially more than just one

· Corresponding to e.g. world cities like Beijing, Tokyo, New York etc

· A scenario with only a single high-rise in the entire city (/network) does not appear like a relevant scenario to spend 3GPP efforts on

· It is misleading to refer to a “high-rise” scenario if the scenario actually only assumes a single high-rise in the entire city/network
· A true high-rise scenario has many implications on the channel model

· Height and distance dependent LOS probability need to be re-derived

· LOS breakpoint distance modeling need to be modified

· Not clear whether NLOS path loss models even for ground level are still applicable

· NLOS path loss height compensation term need to change to take new building height distribution into account

· Elevation angle characteristics likely widely different compared with Urban Macro and Urban Micro

· Proper calibration also for the high-rise scenario is crucial for future standardization efforts
and based on this conclude on the following proposals

· Do a thorough job assuming a true high-rise scenario (i.e. with many high-rises in the network/city)  and take the consequences in terms of investigating how to modify the channel modeling (c.f. Section  3)

· If  a true high-rise scenario is not assumed, relevance is highly questionable and its removal should be considered

· If the high-rise scenario is kept and corresponds to only a single high-rise in the network, give it a descriptive name such as:
· Single-High-Rise-in-Entire-Network Scenario

· Malmö Scenario
· Need to discuss how to perform calibration for high-rise scenario

· Including finding new tilt values
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