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ObjectiveObjective
To approve the circular polarization To approve the circular polarization 
channel model as described in [15channel model as described in [15--0606--
03980398--03]03]
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Measurement SetMeasurement Set--UpUp
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Measurement InformationMeasurement Information

~61 GHz center frequency~61 GHz center frequency
Pulsed measurement (~ 1 ns pulse width)Pulsed measurement (~ 1 ns pulse width)
Transmit antennaTransmit antenna
•• FixedFixed
•• Directional, HPBW of 35Directional, HPBW of 35°°

Receive antennaReceive antenna
•• Rotated in steps of ~ 2Rotated in steps of ~ 2°°
•• Directional, HPBW of 13Directional, HPBW of 13°°

Right hand circular polarizationRight hand circular polarization
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EnvironmentsEnvironments
OfficeOffice
•• Cubicles, conference rooms, hallway/corridorCubicles, conference rooms, hallway/corridor

ResidentialResidential
•• Family/living room, dining room and kitchenFamily/living room, dining room and kitchen

11,83011,8306565TotalTotal
5,6425,6423131ResidentialResidential
6,1886,1883434OfficeOffice

Number of Number of 
MeasurementsMeasurements

Number of Number of 
LocationsLocationsEnvironmentEnvironment
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Multipath SuppressionMultipath Suppression
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FAQsFAQs

Are circular polarized antennas large?Are circular polarized antennas large?
Are they expensive?Are they expensive?
Are they used in any application?Are they used in any application?
Why do we need circular polarization?Why do we need circular polarization?
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Data Processing & AnalysisData Processing & Analysis
Time domain impulse response measured as Time domain impulse response measured as 
receiver rotated through 360receiver rotated through 360°° (~2(~2°° step size)step size)

Envelope detector digitally implemented in Envelope detector digitally implemented in 
Matlab to recover baseband pulsesMatlab to recover baseband pulses

Multipath information collected from processed Multipath information collected from processed 
data and layout of each environmentdata and layout of each environment
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Proposed Channel ModelProposed Channel Model
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LOS Multipath (SCSV)
Modified Single-Cluster Saleh-Valenzuela (SCSV) Model

*Determined by the free-space pathloss and gains of Tx and Rx. 
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SmallSmall--Scale Fading StatisticsScale Fading Statistics
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Extracted ParametersExtracted Parameters
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Summary and ConclusionsSummary and Conclusions

Zhiguo Lai, University of MassachusettsZhiguo Lai, University of Massachusetts

A timeA time--domain circular polarized measurement system was used to domain circular polarized measurement system was used to 
simultaneously collect the temporal and spatial datasimultaneously collect the temporal and spatial data
Data presented have general characteristics as the singleData presented have general characteristics as the single--cluster Scluster S--V model V model 
ToAsToAs data closely follow a single Poisson processdata closely follow a single Poisson process
Mean amplitude of each arrival approximately follows a pattern oMean amplitude of each arrival approximately follows a pattern of f 
exponential decayexponential decay
Instantaneous amplitude follows a Rayleigh distribution Instantaneous amplitude follows a Rayleigh distribution 
About 50% (80%) of the arrivals have a relative power of About 50% (80%) of the arrivals have a relative power of --25 dB (25 dB (--20 dB) or 20 dB) or 
less compared to the LOS signal for both environmentsless compared to the LOS signal for both environments
No arrivals observed within No arrivals observed within ±±1010°° of the LOS direction for the office of the LOS direction for the office 
environment and environment and ±±2020°° for the residential environmentfor the residential environment
ToAToA and the and the AoAAoA are strong related for both environments are strong related for both environments 
Rays arriving at the receiver with shorter (or longer) delays teRays arriving at the receiver with shorter (or longer) delays tend to have nd to have 
relatively smaller (or larger) relatively smaller (or larger) AoAsAoAs
Conditional Conditional AoAAoA PDFsPDFs are described by a series of Gaussian distributions are described by a series of Gaussian distributions 
centered at 180centered at 180°° with various standard deviations except for those with with various standard deviations except for those with 
extremely short delaysextremely short delays
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