THE UNIVERSITY OF

c CENTER FOR Enabling Millimeter Wave Multi-Gbps Wireless Broadband for High Speed Trains TEXAS

TRANSPORTATION

RESEARCH Presenters: Vutha Va, Xinchen Zhang, and Robert W. Heath Jr. AT AUSTIN ——

e Importance of high speed trains w/ total line > 54,400 km by 2025 [1] System Model Numerical Example
e Providing broadband service on-board is crucial 1 (Wobilty Manager) ... . >mall velocity estimation error ., Laree velocity estimation error
. . « e Q dg/z .df 18 —0— 1,=30m |
e MmWave has potential in providing Gbps data rate : ; 85 BS j+1 28 N ol
: : : 2 e LNy .
e Require accurate beam alignment to compensate high path loss \ ' |d, @ i :
- . . . R : 24 :
e Most existing methods are designed for low mobility scenarios 0 JO Loy 0N . : >
by by by by b Rai g2 z
Our Contributions: Network Model Network Model (bird view) 20 . _ _ T L N
e Show limitation of conventional beam alighment methods e No overlap between beams 1 : ER— é | " ; i e )
eamwidth [deg eamwidth [deg
e Analyze performance of beam alignment leveraging train position info e Periodic feedback (current position and estimate velocity) from the train control system -
) ) Parameter ‘ Value e Narrower beams are more sensitive to
T s : : :
Limitation of Conventional Beam Alignment (Beamwidthandgain (s n 2 estimation error and wider beams are
o . . ] \ B 2.16 GHz needed for larger errors
e Existing beam alignment methods are based on beam sweeping Azimuth  Elevation Sduarearray | | o
frequency 60 GHz e Longer inter-BS spacing resulting in larger
- - - S - )
e Hierarchical beam codebook is key to efficient beam sweeping (T 1 Speed 300 km/h optimal beamwidth due to accumulation
Prclt, 05) = A Oy, ) [(vt)?+ di]™/?
. . ’U . .
e Wide RX beamwidths are more affected by Doppler spread [2] N 0 EIRP (USA) 40 dBm of estimation error
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