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We identify the diffeomorphism-invariant gravitational degrees of freedom in 2+1 dimensional
asymptotically AdS spacetimes with cylindrical spatial slices. Working in the Hamiltonian
formalism of Einstein's theory, we systematically obtain an explicit description of the
diff-invariant degrees of freedom and their dynamics. To achieve this, we impose the maximal
slicing and spatial harmonic gauge conditions and demonstrate that the gauge is fixed
completely. The reduced degrees of freedom arise from the non-trivial topology of the spatial
wormhole, and describe a two dimensional phase space. We quantize the reduced phase space
and solve the corresponding Schroedinger equation to obtain the wave functions with a
continuous positive energy spectrum. Each energy eigenvalue $E$ corresponds to the two-sided
BTZ black hole of mass $M=E/2$. Finally, we briefly discuss a similar analysis for de Sitter
space.
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