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The characterization of bivariate hierarchical tensor-product spline spaces is analyzed  for a class of domains satisfying mild assumptions with respect to the multilevel grid configuration. First, the dimension of spline spaces of bi-degree (d1,d2) and arbitrary continuity order, on multi-cell domains - defined as collections of cells from some underlying tensor-product grids - is proven to be equal to the number of tensor-product B-splines whose support is non-zero on a given domain. This result is then used to obtain the dimension of hierarchical spline spaces defined on a hierarchy of multi-cell domains. The analysis allows to generalize the characterization recently presented in [1], where only bi-degree (d,d) and maximum order of smoothness were considered, by demonstrating that hierarchical B-splines span the full space of spline functions of bi-degree (d1,d2) and continuity order (s1,s2) over admissible hierarchical grids. The analysis based on hierarchical mesh refinement can also be generalized to the case of degree raising between two adjacent hierarchical levels.
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