3GPP TSG RAN1 Meeting #84 Ad-Hoc
R1-161661
Ljubljana, Slovenija, Mar. 14 - 16, 2016

Source:
Nokia Networks, Samsung, AT&T, CMCC, Ericsson, Huawei, HiSilicon, Intel, KT Corporation, NTT DOCOMO, Qualcomm, ETRI
Title:
Joint proposal on large-scale parameters for UMa scenario
Agenda Item:
6.1
Document for:
Discussion and decision
1
Introduction
In the RAN#69, a SID for above 6GHz channel modelling was approved in [1]. As part of the study, an extension on stochastic channel model based on 3D-SCM is considered as a working assumption in RAN1#84. In this contribution, we address the model of large-scale parameters for UMa scenario. 
2
Methodology to derive the parameters for UMa
UMa large-scale fading parameters were determined using measurements at 28 GHz in Lindholmen and Molndal Sweden, 6 GHz data taken on the BUPT campus, and ray-tracing study performed in Aalborg, Denmark as shown in Figure 1.  This ray tracing environment was chosen as there were real-world measurements also made in the same area [4].  Specifically there were two APs used in the study which both have a height of 25 m. The UE height was 1.5 m and isotropic antennas were employed at both the AP and UE.  Note that no other objects, such as vehicles, trees, light poles, and signs, were included in this ray-tracing study but they were present when measurements were taken.  The maximum number of rays in the simulation was 20, no transmissions through buildings were allowed, the maximum number of reflections was four, the maximum number of diffractions was one for frequencies above 10 GHz and was two for frequencies of 10 GHz and below.  Six frequencies were considered in this study which were 5.6, 10, 18, 28, 39.3, and 73.5 GHz.

Two philosophies were used in determining the final set of UMa parameters since there was a very limited set of data available.  The first was to make the model consistent with the 3GPP model below 6 GHz and second was to use ray tracing mostly to determine trends (e.g., how delay spread changes with frequency) instead of absolute values of the LSPs.  The LSPs found for the NLOS and LOS UMa environments are given in the section-3.  The delay and azimuth angle spreads were found to decrease in frequency and are modelled as a linear decrease with the log of frequency.  No clear frequency trend was found for the correlation of the LSPs so it was determined to reuse the ones from the 3GPP 3D channel model.  Also there was no clear evidence to change the correlation distances of the LSPs, so again the values from the 3GPP 3D channel model were retained.  
Finally, an investigation into the clustering of the rays in this ray-tracing study was performed.  To determine clusters, the agglomerative algorithm was employed.  The results showed that the average number of clusters and the average number of rays per cluster were both fairly consistent across the different carrier frequencies.  However, the cluster delay spread tended to decrease with increasing frequency in both LOS and NLOS and hence it was determined to model that frequency dependency.  In interpreting these results, especially the average number of rays per cluster, it should be noted that the number of modelled rays was limited to 20 in the simulations.  Hence it was decided to still retain the 3GPP modelling of the number of clusters and the number of rays per cluster until more study with addition measurements or more detailed ray tracing is available.
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Figure 1.  Aalborg, Denmark environment used for ray-tracing study.  The AP (Tx) location was at the site indicated and UEs were placed outdoors in the streets and open areas.

3
Detail UMa Large Scale Parameters

Table 1.  UMa NLOS channel model parameters (part 1)
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Table 2.  UMa NLOS channel model parameters (part 2)
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Table 3.  UMa NLOS channel model parameters (part 3)
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Table 4.  UMa NLOS channel model parameters (part 4)
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Table 5.  UMa NLOS channel model parameters (part 5)
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Table 6.  UMa NLOS channel model parameters (part 6)
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Table 7.  UMa NLOS channel model parameters (part 7)
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Table 8.  UMa LOS channel model parameters (part 1)
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Table 9.  UMa LOS channel model parameters (part 2)
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Table 10.  UMa LOS channel model parameters (part 3)
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Table 11.  UMa LOS channel model parameters (part 4)
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Table 12.  UMa LOS channel model parameters (part 5)
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Table 13.  UMa LOS channel model parameters (part 6)
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Table 14.  UMa LOS channel model parameters (part 7)
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Proposal: For UMa, adopt the large-scale parameters described in section-3. 
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