[bookmark: _GoBack]3GPP TSG-RAN WG1 #75 	R1-135315
November 11 – 15, 2013  
San Francisco, United States

[bookmark: Source]Agenda item:	6.2.7.4
Source: 	Qualcomm Incorporated
Title: 	Views on 3D UMa with one high rise per sector with 300m ISD
[bookmark: DocumentFor]Document for:	Discussion/Decision

1 Introduction
In RAN1#74bis, the high-rise macro cell scenario for 3D MIMO was discussed and the following has been agreed [1].
· Density of high rise buildings is one per sector
· The name of high-rise scenario is “3D UMa with one high rise per sector with 300 m ISD”
· Note: Propagation modeling should consider multiple high rise buildings in the network 
In this contribution, we share our views on this high-rise macro cell scenario.
2 Discussion
A three-phase study was proposed in [2] in order to make progress on the high rise scenario.
· Phase I: determine impact of channel modeling parameters
· Mainly to determine difference from 3D UMa
· Phase II: calibration on large-scale parameter
· Phase III: baseline performance evaluation with fast fading
· Note:
· Priority in this SI is phase I impact analysis
· Strive to finish phases as much as possible in this SI
· Details in the following slides are provided for information
Since this one-high-rise-per-sector scenario is quite different from all existing scenarios, it is important to understand how to model the propagation in such scenario.  Considering the tight schedule of the SI on 3D channel, we agree that Phase I deserves the highest priority throughout the SI.  
2.1	UE Dropping
As agreed in RAN1#74, there are two types of buildings in this new scenario, low buildings with maximum number of floors ranging from 4 to 8, and high buildings with maximum number of floors ranging from 20 to 30.  It is unclear how these two types of buildings are distributed in a cell.  In 3D-UMa and 3D-UMi scenarios, both the dimension and the location of a building is not explicitly specified.  This simplified approach is appropriate for scenarios with buildings with “homogeneous” heights.  As agreed in RAN1#74, however, there are two types of buildings in the high-rise scenario where a higher building with 20 to 30 floors is surrounded by many lower buildings with 4 to 6 floors.  In such scenario, if we follow the same approach to drop indoor UEs, we may get a layout of indoor UEs like that shown in Figure 1.  Clearly, it is quite far from our expectation as shown in Figure 2.  Hence, it seems that explicit modeling of both the dimension of and the location of the high building is needed in order to build up the high rise scenario as described in [2].
Observation 1: Explicit modeling of the dimension and location of high buildings is needed for high rise scenario.
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Figure 1:  An example of the layout of UEs with current UE dropping method.
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Figure 2:  An example of the expected layout of UEs in high rise scenario.

2.2	Channel Modeling for UEs under 8 Floors
Due to the mixture of both high- and low buildings, the LOS between the eNB and a UE below 8 floors may be blocked by a high building.  Hence, there’s a risk with directly reusing the LOS probability of a UE below 8 floors in current 3D-UMa/-UMi.  Furthermore, the path loss model may also need to be revisited.  The existence of high buildings may impact the distribution of shadow fading for these lower UEs, so the shadow fading model might not be reusable either.
If only one or a few high buildings are dropped in each cell, the high rise scenario tends to be a 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].  As reported in [3], longer delays are observed from field measurement in such scenario.  The small-scale fading model needs to capture this phenomenon accordingly.
Observation 1: Both large-scale fading models (the LOS probability, path loss model, and the shadow fading model, etc.) and small-scale fading model for UEs under 8 floors in high rise scenario need to be revisited.
2.3	Channel Modeling for UEs above 8 Floors
As shown in Figure 3, if several high buildings are dropped in each cell, the LOS propagation from the eNB to a UE above 8 floors may be obstacle by the high buildings sitting in between the eNB and the building where the UE is located.  Hence, the path loss model for UEs above 8 floors may not be as same as UMa LOS.  
[image: ]
Figure 3: LOS may be obstacle by other high buildings.
Besides the path loss model, the distribution of large-scale parameters (LSPs), e.g. shadow fading, may also be different from those in 3D-UMa/3D-UMi scenarios.  Since very limited study on the UE height dependent LSPs has yet been reported, further study based on field measurement or ray tracing may be needed to build up a realistic model.
Observation 2: The path loss model for UEs above 8 floors depends on the distribution of high buildings.
Observation 3: The UE height dependent large-scale parameters further study.
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: Explicit modeling of the dimension and location of high buildings is needed for high rise scenario.
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Observation 2: Both large-scale fading models (the LOS probability, path loss model, and the shadow fading model, etc.) and small-scale fading model for UEs under 8 floors in high rise scenario need to be revisited.
Observation 3: The path loss model for UEs above 8 floors depends on the distribution of high buildings.
Observation 4: The UE height dependent large-scale parameters further study.
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