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We present the latest developments in the ab-initio description of the initial state of heavy ion collisions
at high energies and its coupling to relativistic viscous hydrodynamics. This includes the extension of the
IP-Glasma model to include subnucleonic geometry fluctuations, shown to be present in electron-proton scat-
tering, and the inclusion of the full energy-momentum tensor of the Glasma phase at the time of matching to
hydrodynamics. After analyzing the effects of these improvements on observables, we present detailed calcu-
lations from the combined IP-Glasma+MUSIC+UrQMD model, which also includes the microscopic hadron
gas description in the low temperature region. We will show results for multiplicity distributions, transverse
momentum spectra, flow observables including higher cumulants, event-plane correlations, and HBT radii
in Pb+Pb collisions at 5.02 TeV, as well as predictions for Xe+Xe collisions at 5.44 TeV. We will discuss how
the simultaneous description of this wide range of different observables in different systems can be used to
constrain the transport properties of the quark-gluon plasma, including the temperature dependence of shear
and bulk viscosities.
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