3GPP TSG RAN WG1 Meeting #74bis                                                   
R1-134405
Guangzhou, China, 7th – 11th October 2013

______________________________________________________________________Agenda item: 7.2.7.1
Source: LG Electronics
Title: Discussion on 3D-Channel Fast Fading Modeling
Document for: Discussion and Decision
1. Introduction

In 3GPP RAN1 #74 meeting, 3D-channel fast fading modeling was intensively discussed, and one way forward [1] on the issue was presented. Also, through the email discussion on [74-07], several points on the EoD distribution are clarified and discussed. From way-forward [1] and the email discussion [74-07], the following working assumption on the EoD and ESD modelling was made:

· Model for PAS in elevation: TBD
· ESD model:

· 3D-UMa case: Log-normal (µ, σ): µ is 2D-distance dependent and UE height dependent, σ  is constant

· 3D-UMi case: Log-normal (µ, σ): µ is 2D-distance dependent and UE height dependent, σ  is constant

· EoD is generated from the PAS and EoD offset                                                     

· In LOS cases (outdoor UE), EoD offset is zero 

· In NLOS cases (outdoor UE), EoD offset is 2D-distance dependent (decreases with distance)

· In O-to-I 3D-UMa case, EoD offset is 2D-distance dependent and UE height dependent

· In O-to-I 3D-UMi case, EoD offset is 2D-distance dependent and UE height dependent

· Note that the UE height and distance dependency indicated above can be achieved by modeling either 
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 or EoD offset.

Also, to avoid confusion about the analysis on measurements or results, the following suggestion was agreed from the email discussion:

The following are some examples of results that can be used for PAS studies:

1. 3D picture of the city used in the ray tracer
2. Distance-angle color plots (c.f. color plots in R1-133271) and in addition some conventional  PAS curves for given distance and UE height
a. Effect of smoothing for empirical curves to be described
b. How the EoD for each point is centered for computing conventional PAS – whether by mean EoD, max power EoD, etc. to be described.
3. Path-loss (path-loss estimated from ray tracer) as a function of distance for some different UE heights including ground level and a higher floor (top floor might be problematic due to less statistics so let’s say sixth floor)
4. Using goodness of fit approach for PAS (e.g. as in “Power azimuth spectrum in outdoor environments”) assuming some distributions.
In this contribution, issues on 3D channel fast fading modeling including height/distant dependent ES and cross correlation matrix are discussed.

2. Discussion
There were discussions in 3GPP RAN1 #74 meeting and email discussion on the distribution of EoD.  Through email discussion several issues were clarified such that the EoD distribution is actually the distribution of PAS. However, there has not been an agreement on the PAS distribution of EoD. Most companies proposed Laplacian as the distribution of PAS for EoD. On the contrary, some companies suggested the possibility on a non-Laplacian distribution such as a dual-peak PAS distribution of EoD, which is also distant and height dependent. Differences in data processing for determining the PAS distribution between companies are regarded as one of reasons not to determine a proper distribution during discussion, and companies were recommended to provide distance-angle color plots to avoid any confusions on the analysis of measurement or ray tracing results.
Once the PAS distribution according to EoD is determined, mean values of ESD for a distance and height should be determined. There were some difficulties in combining measurement results among companies for determining mean and variance of ES, although it is expected that the relevant discussion on those problems are solved in part during email discussion [74-07]. For example, different base station heights used by among companies in their measurement or ray tracing experiments may be one of the critical factors which may affect inaccurate ESD and ESA even with the same UE height.
Cross correlation is another topic to be considered after the decision on distribution of PAS. Since the distribution of ESD is agreed to be distant/height dependent as a working assumption, cross correlation matrix might also be distant/height dependent, as shown in [2]. The topic whether cross correlation matrix has such dependency or not should be determined with priority during discussion for cross correlation matrix. 
Meanwhile, companies tried to combine the ES-related cross correlation matrix with AS-related one, but there has been an issue that the combined cross correlation matrix does not show positive definite property. There were two different approaches to deal with this problem: 

1)
Measure and redefine whole cross correlation matrix including ES parameters.
2)
Combine and tune with WINNER+[3] model to have positive definite property.
Regarding the second approach, there were two methods suggested in previous meetings:
2-1) Modify only elevation spread related parameters in cross correlation matrix to have positive definite property.
2-2)  Modify whole cross correlation matrix to have positive definite property (e.g., Higham algorithm).

According to [4], Higham algorithm finds the closest correlation matrix to an input matrix, where the input matrix should be symmetric and have no nonpositive eigenvalue. Note this algorithm can make the input matrix converged to a correlation matrix, but does not guarantee the one with positive definite. Although our input matrix meets such criteria, it is found that the resulting correlation matrix does not show the positive definite property. Therefore, if the whole measurement for the correlation matrix could not be performed, the other approach, such as the constrained correlation matrix approximation in [5] or algorithm introduced in [6] as 2-1) can be one way of resolving this issue. 
Remaining issues at the UE side such as UE antenna pattern and UE orientation are discussed in detail in our companion contribution [7].
3. Conclusion
In this contribution, several remaining issues about determining parameters related to 3D-channel fast fading modelling are discussed, including the distribution of PAS according to EoD, height/distance dependent ES, and cross correlation matrix.
______________________________________________________________________
References

[1] R1-133959, Way Forward on fast fading model, NSN, Nokia, Samsung, Huawei, HiSilicon, CMCC,NTT DOCOMO, CATT, LG, Anite
[2] R1-133526, O2I Channel measurements results on elevation related parameters, CMCC
[3] WINNER+ D5.3 v1.0, WINNER+ final channel models.

[4] Computing the Nearest Correlation Matrix - A Problem from Finance, Higham N.J.
[5] R1-133595, Details of fast fading modeling for elevation beamforming and FD-MIMO, Qualcomm Inc.
[6]  R1-133720, Initial results for 3D Channel UMa Calibration Case 3, Orange
[7]  R1-134406, Issues on UE orientation and antenna pattern in 3D channel model, LG electronics.







PAGE  

_1441866137.unknown

