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First I observed that the eight parts in which the sphere was divided are equal. So, it is sufficient to consider one part of the frame.
To find the sphere that passes through this frame, I have to find the greatest circle of the sphere. I observe that I have to find the radius of the inscribed circle in the curvilinear triangle ABC, with edges quarters of great circles of the original sphere.
Due to the symmetry, this triangle has all sides congruent, so the inscribed circle will touch its sides in the middles of the arcs. Let M, N and P be the middles of arcs AB, BC and AC respectively. All I have to do is to find the radius of the circumscribed circle of triangle MNP (with normal sides).

Now, I find the sides of triangle MNP.

As M is the middle of arc AB, OM is the angle bisector of AOB. So is NO for angle BOC. Now I want to find the angle between OM and ON. 
In the cube below, OM and ON are in the same positions as OM and ON in the sphere. OM and ON are congruent, but they are also congruent with MN, so that triangle MNO is equilateral, and the angle between OM and ON has a measure of 60°.

So, in the sphere, triangle OMN is equilateral, with side of length R. Consequently, triangle MNP is also equilateral, and has the length of the side equal with the radius of the original sphere. The radius of the circumscribed circle of triangle MNP is 
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As I said before, this is also the radius of the sphere that passes through the holes.
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