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1 Introduction
In RAN1#75 the following agreement is made on the high-rise scenario.

Agreement:
· 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.  

· Email discussion to study alternatives for each respective issue until 1/17/2014, targeting convergence of views

 This contribution presents our views on the high-rise scenario.
2 Discussions on the topics in R1-136015

1. How to determine LoS/NLoS state

a) Alt. a: Checking intersection of LOS direction with high-rise buildings (cylinders) combined with UMa LOS probability function (to see impact of low-rise layer) 

b) Alt. b: Determined stochastically based on a LoS probability formula function of a UE’s height and distance 
Our preference is Alt b, as it is not clear the additional complexity caused by Alt a can make the modeling any better. On the other hand, the modeling of spatial correlation of LOS states in addition to Alt b could be a compromise between Alt a and Alt b. The spatial correlation modeling can capture the essence of what is happening due to introduction of explicit building dropping, in which UEs in close locations (e.g., in a same building) would have correlated LOS states. 
Proposal 1: Determine LOS states stochastically based on a LoS probability formula function of a UE’s height and distance.
2. NLoS pathloss

a) Alt. a. Path-loss formula depends on whether the UE is well-into low-rise layer (38log(d) distance dependence), well-into high-rise layer (20log(d) distance dependence and high-rise shadowing loss, possibly based on determination of blocking high-rises), or in-between 

b) Alt. b. For UEs below 8 floors, reuse 3D UMa, Linearly increase with 0.04 for UEs above 8 floors 
It is noted that the pathloss of NLOS should be bounded above by that of LOS. In this case, even when Alt b is chosen, some higher floor UEs will experience the 20log(d) distance dependence. Hence, the final results with both alternatives do not seem to be too much different, as long as the new height gain for high floor UEs is properly chosen. Our preference is to adopt Alt b, and further study the height gain for high floor UEs.
Proposal 2: For UEs below 8 floors, reuse 3D UMa, Linearly increase for UEs above 8 floors.
3 Coverage Considerations 
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Figure 1: High-rise scenario illustration.

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 3: UE coverage and associated antenna modelling (antenna configuration and gain pattern) for high-rise scenarios should be further studied.

4 Conclusion

This contribution proposed the following for the high rise scenario:
Proposal 1: Determine LOS states stochastically based on a LoS probability formula function of a UE’s height and distance.
Proposal 2: For UEs below 8 floors, reuse 3D UMa, Linearly increase for UEs above 8 floors.
Proposal 3: UE coverage and associated antenna modelling (antenna configuration and gain pattern) for high-rise scenarios should be further studied.
