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A. De nition for Netgrid
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m m ∈ {1, 2, ...,M}
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B. Multi-layer Netgrid Partition

L

L

L

C2,2 S
C2,2 S

C2,2 S S1 S2 S3

S S

C2,2
S

S
S

effective coverage

effective netgrids
effective coverage

effective coverage S effective
netgrids S effective coverage

effective netgrids effective
coverage V lcube V lol

Ra√
3
6 Ra

effective netgrids V lcube

effective netgrids S
S
effective netgrids

S

Ll
l

l Ll = 2Ll+1 =
√
3

3·2lRa.

l →
∞ l

IEEE ICC 2017 SAC Symposium Satellite and Space Communications Track

Authorized licensed use limited to: University of Science & Technology of China. Downloaded on September 13,2023 at 06:20:13 UTC from IEEE Xplore.  Restrictions apply. 



effective netgrids V lcube effective coverage
V lol

Proof. θ

θ = arccos[3 · 2l−1 +
1

2l+2
−

1 +
√

1 + 2l+1−1
2l ·Ra

21−l ·Ra
−

1

4
],

a

a =
(√

1 +
2l+1 − 1

2l
R2
a − 1

)
/2.

effective coverage l

V lol =
θ

1802π ·
4
3πR

3
a + 1

3πR
2
b (
√
R2
a −R

2
b −

√
a2 −R2

b),

Rb = R · sin θ effective netgrids

V lcube = Σn
∗

n=1V
l
n + (3L1 + L2 + ...+ Ll)

3

= Σn
∗

n=1V
l
n + (

2l+1 − 1

2l
· Ra)

3, l ∈ Z,

V ln n

V ln = Σn
∗

n=1[6 · (2mn + 1)2] · (Ll)
3,

l

fl(n,mn) =
√
R2
a −

√
(mn + 1) · L2

l − (2l + n− 1
2 ) · Ll,

fl(n,mn) > 0
n∗ m∗

n

n

m∗
n = argmin[fl(n,mn)], n,mn ∈ N,

n∗ = argmin[fl(n, 0)], n ∈ N,

n∗ m∗
n

l → ∞ n → ∞
liml→∞ V lol = liml→∞,n→∞ V lcube = 4

3π · R3
a

C. Complexity Analysis
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V s ∈ V
S∗ ⊂ V TL ts

M
te = ts + T

L S∗ = {s}
R = {time(n), p(n)|n ∈ V } = 	

μ = true Tmin = M pmin = 	 time(s) = ts
μ == true

μ = false, Tmin = M
ns ∈ S∗

N (ns) ← ns
G [time(ns), te]

nn ∈ N (ns)
ε = 0
nn ∈ S∗

time(ns) ≥ te

time(ns) < starttime(e(ns, nn))
ε = starttime(e(ns, nn)) − time(ns)
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R(ns,nn)

+ ε
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R

A. Algorithm Description
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B. Proof of Earliest Arrival Path
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B. Simulation Results
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