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Discussion and decision  
1 Introduction
In the RAN1 #74 meeting, high-rise scenarios were introduced in the 3D channel modelling study [1] [2]. The following items have been agreed:
•
Agree on the additional high-rise scenario described in slides 3&4 of R1-133916

•
The ISD for this new scenario is 300m

•
FFS detailed 3D channel modelling aspects for this new scenario

This contribution provides our views on the 3D channel modelling for high-rise scenarios.  
2 3D channel modelling in high-rise scenarios
In this section, we provide our views on the 3D channel modelling for high-rise scenarios. 
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Figure 1: High-rise scenario illustration.

· Coverage Considerations 
It was agreed in the 3D MIMO channel modelling SI that in the low-rise scenario, the building height does not exceed eight floors whereas in the high-rise scenario, the building height can reach up to thirty floors.  As shown in Figure 1, the following assumptions that the floor height is 3 meters, the minimum UE-eNB 2D distance is 35 meters, and the BS Tx height is 25 meters, will be used for evaluation and calibrations in the 3D MIMO modelling SI [2].  Under these assumptions, providing coverage for UEs located at the high floors of a high-rise building appears to be difficult.  In the following, we discuss potential coverage issues in high-rise scenarios. 
For UEs located on the top floor of a 30-floor high-rise building, the elevation angle can reach up to 61 degrees (~ arctan (65/35)) in the worst case.  To provide coverage for UEs located on the top floor of the building as well as UEs located on the ninth floor (assuming that UEs under the ninth floor are covered by a low-rise BS), further study on antenna configuration appears to be necessary.  In addition, CRS beams need to provide a basic coverage for all UEs located over a range of more than 60 degrees in the elevation domain in a cell. To meet this requirement, one possible solution is to employ a wide CRS beam-width such that CRS beams can cover a wide area in the elevation domain. 
Proposal: UE coverage and associated antenna modelling (antenna configuration and gain pattern) for high-rise 
                 scenarios should be further studied.

· LoS probability modelling
In [3], the UMa LoS probability is modelled for the UE height up to 23 meters. For high-rise scenarios, UE height could reach up to 90 meters, which exceeds 23 meters. The issue of how to extend the existing UMa LoS probability model for low-rise scenarios to high-rise scenarios should be investigated.   

      Proposal:  UMa LoS probability for high-rise scenarios should be investigated. 

· Environment height modelling
In the areas with sparsely distributed high-rise buildings,  FD-MIMO and elevation beamforming are particularly beneficial, which can be explained as follows: First, when high-rise buildings are distributed sparsely, UEs located in high-rise buildings (above the 8th floor) are likely to have LoS propagation links with their respective serving base stations, which could potentially lead to large SNRs at UE receivers. Secondly, elevation angle spreads in high-rise scenarios are typically much larger than ones in low-rise scenarios, which provides rich degrees of freedom in the elevation domain to achieve MU-MIMO benefits.  In addition, in high-rise scenarios, it is likely that the environment height probability for breakpoint distance is similar to ones used for low-rise scenarios. From these observations, we make the following proposals.
Proposal:  The density of high-rise buildings should be low, e.g., 1 building per sector.  
   Proposal:  Reuse environment height modelling for breakpoint distance for low-rise scenarios.
· Height dependency of ESA/ESD 
The issue of how ESA and ESD are affected by UE heights is currently under discussion. It was observed from contributions submitted to the past meetings (e.g., [4]), the impacts of UE height on ESA/ESD is insignificant. If RAN1 agrees that the UE height dependency of ESA/ESD is not modelled for low rise scenarios, then it is not necessary to model it for high-rise scenarios either. In such a case, UMa/UMi ESA/ESD models for low-rise scenarios should be reused for high rise scenarios.
3 Conclusion
In this contribution, we provide our views on 3D channel modeling for high-rise scenarios.  Based on our study, we make the following proposals for consideration: 
Proposal 1: UE coverage and associated antenna modelling (antenna configuration and gain pattern) for high-rise   

                    scenarios should be further studied.
Proposal 2: UMA LoS probability for high-rise scenarios should be investigated.
Proposal 3: The density of high-rise buildings should be low, e.g., 1 building per sector. 
Proposal 4: Reuse environment height modelling for breakpoint distance for low-rise scenarios.
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