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[bookmark: _Ref301342314]Introduction
In the April RAN WG meeting at Busan, it was agreed (see [1]-[3]) that companies will perform large scale calibration to study and compare the TP specifications in terms of LOS probability, path loss, penetration loss and beamforming gains. Three simulation settings (UMa, UMi and InH) and three different carrier frequencies fc = 6, 30 and 70 GHz were to be considered and three metrics (coupling loss, SIR and SINR) were to be computed and calibrated across companies. 
This document provides Qualcomm’s large scale calibration results and raises a few concerns in terms of calibration specifications. 
Large scale calibration methodology and results 
The basic assumptions in the TP (Sections 7.2, 7.3, 7.4 and 7.8) were followed for the UMa and UMi cases with a three-sector 19-cell model for the eNBs and uniform UE drops in 3D (2D in InH case). 

Coupling loss corresponding to the “net effective” loss connecting the eNB antenna array (at the sector site) with the UE antenna is computed across different simulation settings and carrier frequencies. The coupling loss includes the path loss of the link (LOS or NLOS), penetration loss in case of an indoor setting, and the negative of the beamforming gain (including array gain, radiation pattern in azimuth and zenith, and elemental gain). In terms of the beamforming gain, an array gain due to a K = 10 element vertical array pointing at a downtilt angle of 102o is assumed as follows:  

In addition, a radiation pattern in azimuth and zenith of 

where the vertical and horizontal (with  being the azimuth angle in the LCS of the sector) radiation patterns are given by  


are assumed.

Each UE attaches to the sector site that minimizes the coupling loss with the SIR (and SINR) computed as the signal strength from the attached sector site relative to the interfering signal strengths (and the noise strength). We now present the CDFs of coupling loss, SINR and SIR in the UMa, UMi and InH cases in Figures 1-3, respectively. 
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Figure 1.	Coupling loss, SINR and SIR for three carrier frequencies in the UMa setting. 
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Figure 2.	Coupling loss, SINR and SIR for three carrier frequencies in the UMi setting. 
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Figure 3.	Coupling loss, SINR and SIR for three carrier frequencies in the InH setting. 
Concerns on calibration
While our large scale calibration results show a good match with other company curves across all the three cases (UMa, UMi and InH), we realize that the TP on calibration is a bit ambiguous in terms of specifications or many parameters are unspecified. Given the large number of parameters in calibration and a large number of settings, if many parameters are left unspecified, this could potentially lead to many dubious interpretations in the future as well as serious mismatches in the CDF curves. To avoid these ambiguities, it is important to specify them in as much detail as possible. 

The baselines on which our simulation assumptions are based are as follows:  
1) UE-specific outdoor/indoor determination random variable; 
2) UE-specific penetration loss (low-loss or high-loss) determination random variable; 
3) UE-specific d_In random variable;  
4) Shadow fading factors for both LOS and NLOS links that are perfectly correlated across the three sectors and with a correlation value of ½ across eNB locations. 
Proposals 
The following proposals are made: 
1) Baselines on which large and full scale calibration are to be made need to be specified completely and in as much detail as possible in the TP to avoid ambiguities and mismatches in calibration curves. 
2) UE-specific, link-specific, eNB-specific and sector-specific quantities need to be appropriately defined. 
3) Quantities that are to be correlated across sectors, across eNBs and across links need to be specified. In particular, assumptions on the following quantities need to be specified: Outdoor/indoor determination random variable, penetration loss determination random variable, d_In, shadow fading factors for LOS/NLOS, and shadow fading factors for penetration loss. 
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