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1 Introduction
In RAN1#75, details of the high rise macro cell scenario for 3D MIMO was discussed and the following has been agreed [1].
· Observation:
· Scenario description
· One high-rise per sector with 300m ISD
· It is important to model high rise UEs within buildings to ensure consistency with the proposed scenario
· Proposal: High-Rise buildings are modeled in system level evaluation:
· UEs in high-rises are dropped within 25m radius of the position of their respective high rise, elevation as already agreed
· Note: clustered UE dropping is already performed in heterogeneous deployment scenario Config 4b as well as Small cell scenarios 1, 2a, 2b
· Slide 4 in R1-136015 provides examples of alternatives for the respective issues. Companies are encouraged to further study the alternatives on slide 4. Other alternatives are not precluded.  

In this contribution, we share our views on this high-rise macro cell scenario.
2 Discussion
Generally speaking, the first priority should not be making choices among modeling alternatives.  Instead, we need to understand the impact of introducing a high rise building on every aspect of a channel model, including LOS/NLOS state, path loss, shadowing, delay spread, and angular spread, etc.  It may be too risky to determine the modeling methodology without analyzing any result from field measurements or from ray tracing.  The channel model should keep a good balance between accuracy and complexity.  
2.1	Determine LOS/NLOS state
In ITU channel models, the LOS/NLOS state of a link is determined stochastically.  The LOS probability of a link is modeled as a function the 2D-distance of the link and the LOS/NLOS state of each link independently determined.  In 3D-UMa and 3D-UMi, the stochastic model is extended to capture the impact of UE antenna height. Although indoor UEs are assumed to be dropped on multiple floors, buildings are not explicitly modeled.  Hence, both the UE antenna height and the link LOS/NLOS state is determined regardless of the state of nearby UEs.  For the consistency and the simplicity, it is slightly preferred to further extend the stochastic model for the high-rise scenario.  
Compared to the 3D-UMa/3D-UMi scenario, a high-rise building is explicitly modeled as a cylinder with a radius of 25m in each sector.  As agreed, 40% UEs will be dropped inside the high-rise building.  These indoor UEs may experience similar LOS/NLOS states due to their location.  The impact of modeling or not modeling such spatial correlation is unclear.  It is important to study the impact by means of field measurement or ray-tracing or both.  If the impact is not negligible, we need to incorporate the spatial correlation when determining the LOS/NLOS state of a link.  
Observation 1: Further study on the impact of spatial correlation of the link LOS/NLOS state is needed.  If the impact is not negligible, the LOS/NLOS model should capture the spatial correlation.
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2.2	LOS path loss model
A two-slope path loss model is adopted for the LOS link in 3D-UMa/3D-UMi.  The break-point distance is determined by the environment height.  For the high-rise scenario, we may follow the same modeling methodology and determine the path loss exponents and the constants before and after the break-point distance by fitting ray-tracing results and/or measurement results.  Given the environment height, the break-point distance formula in 3D-UMa/3D-UMi can be reused.  Regarding the environment height, it is reasonable to assume reflection from either the ground level or the roof-top of the building lower than the UE.  If the reflection is due to roof-top, then
· For UEs with hUT < 24, the environment height could be determined by drawing a random number in {12, 15, …, 3(hUT – 1.5)}.  
· For UEs with hUT > 24, the environment height could be determined by drawing a random number in {12, 15, …, 24}.
Determining the type of reflection depends on the model of LOS/NLOS state.  If the LOS state happens with a probability of (1 + C(d, h)) Pr(d), where Pr(d) is the LOS probability for ourdoor UEs, then we can reuse the mechanism for 3D-UMa/3D-UMi, i.e., the environment height equals 1m with a probability of 1 / (1 + C(d, h)).
Observation 2: Model the LOS path loss by a two-slope model. The path loss exponents and constants before and after the break-point can be obtained via ray-tracing and/or field measurements. 
Observation 3: For roof-top reflection, the environment height could be determined by drawing a random number in {12, 15, …, min(24, 3(hUT-1.5))}
2.3	NLOS path loss model
In 3D-UMa, the NLOS path loss is modeled as a function of both UE-BS distance and the UE height.  The distance dependency is governed by the ITU NLOS path loss model which is a single-slope log-distance path loss model with a fixed exponent.  The dependency of UE height is provided via a linear height gain term added on top of the ITU NLOS path loss model.  Since the propagation tends to be LOS as the UE height increases, the NLOS path loss model is thus further bounded by the LOS path loss.  
As discussed in the email discussion after RAN1#75, it is proposed to use the same modeling methodology as that for 3D-UMa.  However, the ray-tracing results provided in  shows that the height-gain is dependent not only on UE height but also on the UE-BS distance.  It also shows that the single-slope linear height gain model is biased from the ray tracing results when the UE is getting close to the BS.  In such sense, we may consider to use either a piece-wise linear height gain model or a height-dependent path loss exponent.  More ray-tracing results and/or measurement results may be needed to build the NLOS path loss model. 
Observation 4: In order to model the NLOS path loss model in high-rise scenario, a single-slope log-distance path loss plus a linear height gain term may not be sufficient.
2.4	Far Scatterer Clusters
Since only one high building is dropped in each cell, the high-rise scenario tends to be the so-called bad urban macro-cell scenario which is “with buildings with distinctly inhomogeneous heights or densities, and results to a clearly dispersive propagation environment in delay and angular domain” [3].  Given a UE, the high-rise buildings may contribute larger delay spread as well as angular spreads in both azimuth and elevation.  However, it depends on the excess delay and the power of the far scatter clusters (FSCs).  The power of the FSC is related to the propagation attenuation while the excess delay depends on the relative location of the high-rise buildings.  Hence, before discuss details of modeling FSCs, the impact of FSC needs to be evaluated by mean of ray-tracing and/or field measurements.
Observation 5: High-rise buildings may or may not contribute to FSCs. The necessity of modeling FSCs need to be studied.
3 Conclusion
In summary, we share our views on potential impacts on 3D channel modeling for high rise scenario.  Our main observations are as follows.
Observation 1: Further study on the impact of spatial correlation of the link LOS/NLOS state is needed.  If the impact is not negligible, the LOS/NLOS model should capture the spatial correlation.
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Observation 2: Model the LOS path loss by a two-slope model. The path loss exponents and constants before and after the break-point can be obtained via ray-tracing and/or field measurements. 
Observation 3: For roof-top reflection, the environment height could be determined by drawing a random number in {12, 15, …, min(24, 3(hUT-1.5))}
Observation 4: In order to model the NLOS path loss model in high-rise scenario, a single-slope log-distance path loss plus a linear height gain term may not be sufficient.
Observation 5: High-rise buildings may or may not contribute to FSCs. The necessity of modeling FSCs need to be studied.
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