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Abstract—Recent technological advancements in satellite
based quantum communication has made it a promising
technology for realizing global scale quantum networks.
Due to better loss distance scaling compared to ground
based fiber communication, satellite quantum communi-
cation can distribute high quality quantum entanglements
among ground stations that are geographically separated
at very long distances. This work focuses on optimal distri-
bution of bipartite entanglements to a set of pair of ground
stations using a constellation of orbiting satellites. In
particular, we characterize the optimal satellite-to-ground
station transmission scheduling policy with respect to the
aggregate entanglement distribution rate subject to various
resource constraints at the satellites and ground stations.
We cast the optimal transmission scheduling problem as an
integer linear programming problem and solve it efficiently
for some specific scenarios. Our framework can also be
used as a benchmark tool to measure the performance of
other potential transmission scheduling policies.

I. INTRODUCTION

Quantum entanglement distribution over long dis-
tances is necessary for numerous quantum applications
such as quantum key distribution (QKD) [1], teleporta-
tion [2], and distributed quantum computing [3]. Two
most promising solutions in which entanglements can
be distributed over global distances are, ground based
fiber connection with a chain of quantum repeaters,
and satellite based free space connection. In a ground-
based fiber connection, entangled photonic qubits are
sent through a single optical fiber link connecting two
remote users. It is well known that in such a direct con-
nection, the transmissivity and hence the entanglement
distribution rate decays exponentially with the distance
between the remote users [4]. Thus in practice, photonic
qubits can only be distributed up to distances of a few
hundred kilometers in fibers using direct connection.
Further long distance entanglement can be achieved
by inserting a chain of quantum repeaters between the
two remote users. Quantum repeaters [5] equipped with

quantum memories [6] perform entanglement swapping
and entanglement purification [5] to combine elementary
repeater-to-repeater link level entanglements providing
high quality end-to-end user entanglements.

An alternative strategy to achieve long distance entan-
glement is to use satellite based free space connection.
In the case of optical satellite links, the majority of pho-
ton’s propagation path is in empty space, thus incurring
much less channel loss and decoherence as compared
to a ground based fiber link. Also, recent experimental
successes [11], [12] in satellite based quantum commu-
nication, have made it possible to envision a global scale
satellite based quantum network.

In a satellite based quantum network, satellites are
deployed in constellations. The goal is to generate en-
tanglements between a set of pairs of ground stations.
While both down-link and up-link entanglement distri-
bution architectures have been proposed, the latter has
an additional loss component due to early atmospheric
diffraction also known as the shower-curtain effect [13].
In the double down-link distribution architecture, satel-
lites and ground stations act as transmitters and receivers
respectively. Each satellite holds entanglement generat-
ing photon sources that create pairs of entangled photons
and distribute the pairs to ground stations.

Recently, Khatri et al. [7], provided a detailed anal-
ysis of the double down-link architecture for a satellite
constellation based on polar orbits. The authors studied
multiple satellite configurations with a goal to minimize
the total number of deployed satellites and maximize
overall entanglement distribution rates across a set of
pair of ground stations. Assuming a time discretized
system, at the beginning of each time epoch, the au-
thors propose to schedule the satellite-to-ground station
transmissions in a greedy non-optimal manner. Also, the
authors ignore resource constraints in their formulation.
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To the best of our knowledge, the problem of optimal
scheduling of satellite-to-ground station transmissions in
a satellite based quantum network has not been looked
at in the literature.

Resources in satellite based quantum networks, such
as number of transmitters per satellite, photon sources
and number of receivers, are limited. Therefore, effective
allocation of network resources and scheduling transmis-
sions are important to maximize the overall performance
of the network for a given constellation of satellites
and set of ground stations. This work serves for this
purpose. To the best of our knowledge, this is the first
work that aims at characterizing the optimal transmission
scheduling policy for a satellite based quantum network.
In this work, we aim to assign satellites to ground station
pairs dynamically based on the current state information
of the satellites and ground stations along with their
associated entanglement generation rates and fidelities
of entanglements. Consequently, our framework can be
used as a benchmark tool for other potential transmission
scheduling policies.

II. TECHNICAL PRELIMINARIES

In this section, we introduce the system model used
in the rest of the paper.

A. Satellite constellations and ground station pairs

We consider a satellite based quantum network that
distributes shared entangled photonic quantum states
between a set of ground station pairs. Denote , , and

as the set of satellites, ground stations, and pairs of
ground stations that request entanglement respectively.
The ground stations are located on earth, which rotates
around its axis with a rotation period of hours. The
satellites are deployed in satellite constellations and orbit
around the earth at certain altitudes. Several examples of
constellations that has been considered for classical and
quantum communications include Polar, Walker, Iridium,
Starlink, and Kuiper [7]. While our results are applicable
to any constellation, for simulation purpose, we will
use the polar constellation. A complete simulation study
and comprehensive comparison of other constellations
remains part of our future work.

In a satellite based quantum network, each satellite has
photon sources that produce entangled pair of photons.
Satellites send each of the photons to a pair of ground
stations using a down-link channel. After an entangled
pair is successfully received by each of the two ground
stations, it can be used by any quantum application such
as QKD or quantum teleportation.

We denote the elevation angle limit to be . Thus,
the entangled photon can successfully be received at
the ground station as long as the elevation angle (angle
between the satellite and horizon at the ground station)
of a satellite from the horizon exceeds . The elevation
angle is used to account for terrain obstructions, such
as buildings and mountains. For successful entanglement
distribution, the elevation angles for a satellite from both
ground stations must exceed .

We also assume time is divided into fixed length
time slots. Both the satellites and ground stations have
limited number of resources, such as number of photon
sources and receivers. Thus at the beginning of each
time slot, based on current positions of the satellites
and the ground stations, the satellites are allocated to
ground station pairs to maximize the overall system-
wide entanglement distribution rate subject to resource
constraints. We discuss this in detail in Section III.

B. Loss and Noise model

Entanglement distribution over satellite links rely
heavily on utilizing photonic entangled pair generation
source and free-space optical communication strategies.
The location and configuration these sources, links and
any associated hardware depends on the quantum link
configuration chosen by the user(s).

For the dual downlink configuration highlighted in
Section II.A, we utilize a spontaneous parametric down-
conversion based dual-rail polarization entangled pair
source. This source is well-studied and widely utilized
for other tasks that involve quantum entanglement gen-
eration [9], [10]. The output quantum state from such
a source is described in the photon number Fock basis
(upto the support of photon pairs) [10]:

(1)

where is a normalization constant and the term
coefficients are given by,

(2)

with denoting the mean photon number per mode of
the state. The entangled pair (in the dual rail basis) com-
ponent of the above state is ;
the vacuum portion is , and all the other terms
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( b)

Fi g. 1: D u al d o w nli n k ar c hit e ct ur e f or p h ot o ni c e nt a n gl e m e nt distri b uti o n. ( a) T h e s at ellit e pl atf or m c o nsists of
s p o nt a n e o us p ar a m etri c d o w n c o n v ersi o n ( S P D C) b as e d e nt a n gl e d p air s o ur c es t h at pr o d u c e t h e st at e i n E q. ( 1) a n d
distri b ut e e a c h q u bit t o t h e gr o u n d st ati o ns, wit h t h e n e c ess ar y tr a ns missi o n o pti cs. T h e gr o u n d st ati o ns c o nsists
of r e c ei v er o pti cs a n d a d a pti v e o pti cs (t o mi ni mi z e at m os p h eri c dist orti o n) t h at c o u pl e i nt o t h e q u a nt u m m e m or y
h ar d w ar e. We ass u m e t h at t h e s yst e m h as p erf e ct ti mi n g s y n c hr o ni z ati o n, a c c ur at e p oi nti n g a n d tr a c ki n g, a n d i nt er-
st ati o n t err estri al cl assi c al c o m m u ni c ati o n li n ks t h at ar e r e q uir e d f or t h e pr ot o c ol t o s u c c e e d. ( b) T ot al ( Fr e e s p a c e
+ at m os p h eri c) a n d at m os p h eri c dist a n c es of S at ellit e-t o- gr o u n d st ati o n c h a n n els at ti m e t.

ar e s p uri o us t w o- p air e missi o n t er ms. B y c o ntr olli n g t h e
N s p ar a m et er o n e c a n li mit t h e e missi o n of t h es e t w o-
p air t er ms w hilst m a ki n g s ur e t h e o ut p ut st at e h as a
c o nsi d er a bl e a m o u nt of t h e utili z a bl e e nt a n gl e m e nt [ 9].

Si n c e t h e li n k i n v ol v es fr e e-s p a c e o pti c al tr a ns missi o n,
a n y a n al ysis of s u c h li n ks m ust t a k e i nt o a c c o u nt t h e
c h ar a ct eristi cs of t h e o pti c al c h a n n el. F or t h e pr es e nt
st u d y, w e a c c o u nt f or tr a ns missi o n l oss b y st u d yi n g t h e
pr o p ert y of t h e st at e aft er it p ass es t hr o u g h a b os o ni c
p ur e l oss c h a n n el. E a c h q u bit (i. e. p air of m o d es) u n d er-
g o es l oss t h at is p ar a m etri z e d b y a c h a n n el tr a ns missi vit y
η i g (t) f or a c h a n n el b et w e e n s at ellit e i a n d gr o u n d
st ati o n g at ti m e t. D et ails of t h e η i g (t) c al c ul ati o n is
gi v e n i n S e cti o n II. C.

I n g e n er al, tr a ns missi o n t hr o u g h a p ur e l oss c h a n n el
r e d u c es t h e m e a n p h ot o n n u m b er of t h e tr a ns mitt e d st at e,
a n d r es ult i n a p ur e st at e b e c o mi n g mi x e d. H e n c e, t his
aff e cts t h e pr o b a bilit y t h at b ot h q u bits of t h e e nt a n gl e d
p airs r e a c h b ot h p arti es s u c c essf ull y. A d diti o n all y, si n c e
t h e o ut p ut st at e h as t w o- p air t er ms, l oss m a y c a us e t h es e
t er ms t o l os e a si n gl e p h ot o n a n d r es e m bl e t h e e nt a n gl e d
p air f or e a c h p art y. N ot e, t h at s u c h t er ms ar e n ot n e c-
ess aril y e nt a n gl e d, a n d h e n c e r es ult i n a d e gr a d ati o n of
t h e fi d elit y (t o t h e i d e al B ell p air) of a distri b ut e d p air.
D et ails of t h e m o d el a n d t h e m at h e m ati c al a n al ysis of
t h e st at e is gi v e n i n R ef. [ 8].

A d diti o n all y, o ur a n al ysis t a k es i nt o a c c o u nt e x c ess
n ois e i n t h e o pti c al li n ks (i n t h e f or m of u n filt er e d

b a c k gr o u n d p h ot o ns) a n d d ar k cli c ks i n t h e d et e ct ors
of t h e ass o ci at e d h ar d w ar e. T h e i n cl usi o n of b a c k gr o u n d
p h ot o ns o c c urs at r a n d o m a n d c a n o nl y b e d et e ct e d w h e n
t h e us ers d et e ct t h eir i n di vi d u al st at es. H o w e v er si n c e t h e
o ut p ut q u a nt u m st at e is a s u p er p ositi o n of m ulti pl e t er ms,
t h e us er will b e u n a bl e t o disti n g uis h a b a c k gr o u n d
p h ot o n fr o m p h ot o ns g e n er at e d b y t h e s o ur c e. As a
si m pl e e x a m pl e, i n t h e a bs e n c e of l oss, t h e d et e cti o n
of t h e st at e |0 , 1 ⟩ b y a us er c o ul d eit h er m e a n t h e y
r e c ei v e d a q u bit ( of t h e g e n er at e d e bit), or t h e y d et e ct e d
t h e v a c u u m st at e wit h o n e e x c ess p h ot o n ( w hi c h is n ot
e nt a n gl e d). H e n c e gi v e n a d et e cti o n p att er n, t h e o ut p ut
st at e d es cri pti o n is b est e x pr ess e d as a st atisti c al mi xt ur e
of t h e p ossi bl e st at es t h at c o ul d h a v e gi v e n ris e t o t h e
p att er n. T his li mits t h e fi d elit y of t h e o ut p ut st at e. P air e d
wit h a l oss y o pti c al tr a ns missi o n, s u c h a n ois e pr o c ess
c a n b e hi g hl y d etri m e nt al t o t h e q u alit y of t h e s h ar e d
e nt a n gl e m e nt. T his is si m pl y b e c a us e, wit h hi g h er l oss
t h er e ar e f e w er q u bits t h at ar e s u c c essf ull y tr a ns mitt e d.
Si n c e n ois e is i n d e p e n d e nt of l oss, t h er e w o ul d b e a
t hr es h ol d aft er w hi c h b a c k gr o u n d p h ot o ns si g ni fi c a ntl y
e cli ps e t h e e nt a n gl e d p h ot o ns a n d dri v e t h e fi d elit y of t h e
distri b ut e d st at e b el o w a m a n a g e a bl e/s uit a bl e t hr es h ol d.
I n t h e pr es e nt w or k, w e t a k e i nt o a c c o u nt t his eff e ct
i m pli citl y, b y w or ki n g i n l oss a n d n ois e r e gi m es t h at
r e m ai n a b o v e t h e d esir e d fi d elit y t hr es h ol d. A d et ail e d
a n al ysis is gi v e n i n A p p e n di x D of R ef. [ 8].
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C. Channel Transmissivities

The transmissivity for a channel between satel-
lite and ground station at time depends on the
free space and atmospheric distances as shown in Fig-
ure 1 (b). Let be the distance between satellite

and ground station at time . Denote be
the distance between ground station and atmospheric
boundary when connected to satellite . We consider
optical links with circular apertures of diameter
and for the transmitter and receiver telescopes at
satellite and ground station respectively, operating
at some wavelength . The free space, atmospheric and
the overall channel transmissivity for such a link is well
approximated by,

(3)

where is the atmospheric extinction coefficient.

Set of satellites
Set of ground stations
Set of pair of ground stations
Number of satellites
Number of pairs of ground stations
Maximum number of receivers at ground station
Maximum number of transmitters at satellite
Maximum number of simultaneous connections allowed
for ground station pair
Elevation angle limit (from the horizon)
Total number of time slots
Slot duration (in seconds)
A time slot ( )
Elevation angle of satellite from ground station

at time
Fidelity threshold
Optimization variable denoting if satellite is
assigned to ground station pair at time
Weight associated with the assignment of satellite
to ground station pair at time
Entanglement rate associated with satellite for
entanglement of the ground station pair at time
Fidelity associated with satellite for entanglement
of the ground station pair at time
Indicator variable denoting if satellite covers both
ground stations and in pair at time

TABLE I: Summary of Notations.

III. PROBLEM FORMULATION

We now propose the optimal transmission scheduling
policy associated with satellite based quantum network.
We summarize the notations used in Table I.

We assume time is slotted with slot duration sec-
onds. Let denote the total number of time slots. Let
be any arbitrary time slot with . Let
be the binary decision variable denoting if satellite is

assigned to create entanglement between ground station
pair at time In any transmission scheduling policy,
the overall goal is to assign to so as to maximize the
objective Here,

denotes the weight/utility associated with the
assignment of satellite to ground station pair . Possible
choices of include the entanglement generation
rate or the average arrival rate of requests for
creating entanglement between ground stations in pair

for a particular quantum application such as: QKD
or quantum teleportation. Let , i.e. pair
consists of ground stations and Let be the
indicator variable defined as follows.

and
otherwise

(4)
Here, denotes the fidelity of the entangled state
between satellite and pair with being the
minimum fidelity threshold. and are the
elevation angles of satellite from ground stations
and respectively. Note that, and are
determined at the beginning of time slot according to
the noise and loss models discussed in Section II.B.

Thus the optimal transmission scheduling problem
(OPT-SAT) at time slot can be cast as the following
integer programming problem.

OPT-SAT: (5a)

(5b)

(5c)

(5d)

s.t.
(5e)

where and are the maximum number of trans-
mitters and receivers at satellite and ground station

respectively. denotes the maximum number of
simultaneous connections allowed for pair .

Depending on request requirements, a ground station
can be part of multiple ground station pairs and thus

is not allowed to be allocated to more than satellites.
Constraint (5b) corroborates the same. Constraint (5c)
ensures that satellite does not get allocated to more
than ground station pairs. Similarly, Constraint (5e)
does not allow ground station pair to be allocated to

4
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i |j1 ,j2 k |l 1 ,l2i = k 
or 

{j1 , j2 } ∩ {l1 , l2 } ≠ ∅

𝑗 𝑗𝒔 = 𝒊 𝒋𝟏	 𝒕 𝑖 𝒔 = 𝒊 𝒋𝟐

( a)

s2

s N

s 1

f2

fM

f1

s i fj

S F

𝒕 𝒉𝒊 = C ij𝒋 𝟏𝒕 	

( b)

Fi g. 2: S ol vi n g O P T- S A T c a n b e e q ui v al e nt t o ( a) s ol vi n g
a m a xi m u m w ei g ht i n d e p e n d e nt s et pr o bl e m w h e n R g =
1 , Ti = 1 , Lj = 1 a n d ( b) s ol vi n g a m at c hi n g pr o bl e m
w h e n R g = N, T i = 1 , Lj = 1 .

m or e t h a n L j s at ellit es. We als o ass u m e R g ≥ L j , ∀ j ∈
F, g ∈ j . C o nstr ai nt ( 5 e) e ns ur es t h at x i j (t) ar e bi n ar y
d e cisi o n v ari a bl es.

T h e o pti mi z ati o n pr o bl e m ( 5) is a n i nt e g er li n e ar
pr o gr a m mi n g pr o bl e m. B el o w w e c o nsi d er f e w s p e ci fi c
s c e n ari os a n d i n s o m e c as es, d esi g n ef fi ci e nt e x a ct al g o-
rit h ms t o s ol v e O P T- S A T.

A. Si n gl e tr a ns mitt er a n d si n gl e r e c ei v er s c e n ari o ( R g =
1 , Ti = 1 , Lj = 1 )

We first c o nsi d er t h e c as e w h e n e a c h s at ellit e h as
o nl y a si n gl e tr a ns mitt er a n d e a c h gr o u n d st ati o n h as
a si n gl e r e c ei v er. We c a n c o nstr u ct a gr a p h G t (V, E )
as s h o w n i n Fi g ur e 2 ( a). We s et V = { (i|j 1 , j2 ), ∀ i ∈
S, j = { j 1 , j2 } ∈ F, C i j (t) = 1 } . We assi g n e a c h v ert e x
v ∈ V a w ei g ht w v = ω i j (t) w h er e v = ( i|j 1 , j2 )
a n d j = { j 1 , j2 } . Als o w e d e fi n e E = { e = <
(i|j 1 , j2 ), (k |l1 , l2 ) > s.t. i = k or { j 1 , j2 } ∩ { l1 , l2 }̸ =
Φ } . It c a n b e e asil y s e e n t h at s ol vi n g O P T- S A T i n
t his c as e c orr es p o n ds t o o bt ai ni n g t h e m a xi m u m w ei g ht
i n d e p e n d e nt s et of G t .

Fi n di n g t h e m a xi m u m w ei g ht i n d e p e n d e nt s et of a
g e n er al gr a p h is N P- h ar d. H o w e v er, f or m a n y cl ass es
of gr a p hs, a m a xi m u m w ei g ht i n d e p e n d e nt s et m a y b e
f o u n d i n p ol y n o mi al ti m e. S o m e e x a m pl es i n cl u d e cl a w-
fr e e gr a p hs, P 5-fr e e gr a p hs, p erf e ct gr a p hs a n d c h or d al
gr a p hs [ 1 4]. U nf ort u n at el y, t hr o u g h c ar ef ul c h oi c e of
v al u es f or C i j (t), o n e c a n c o nstr u ct s c e n ari os f or w hi c h
G t is n ot cl a w-fr e e or p erf e ct or c h or d al or P 5-fr e e,
t h us a d v o c ati n g f or t h e p ossi bilit y t h at e xist e n c e of a n
ef fi ci e nt e x a ct al g orit h m t o s ol v e O P T- S A T is u nli k el y.

N u m er o us a p pr o xi m ati o n al g orit h ms h a v e b e e n p ur-
p os e d t o s ol v e t h e m a xi m u m w ei g ht i n d e p e n d e nt s et
pr o bl e m. B el o w w e bri e fl y dis c uss o n e s u c h al g orit h m
[ 1 5]. L et δ v b e t h e d e gr e e of v ert e x v. We ass u m e

t h e i niti al i n d e p e n d e nt s et t o b e e m pt y. L et γ v =

u |( u, v ) ∈ E w u / w v b e t h e w ei g ht e d d e gr e e of v ert e x
v . N o w, w e a d d t h e v ert e x wit h t h e s m all est v al u e of
γ v t o t h e i n d e p e n d e nt s et. We t h e n d el et e t his v ert e x
a n d all of its n ei g h b ors fr o m t h e gr a p h. We r e d o t his
pr o c ess f or t h e r e m ai ni n g s u b- gr a p h u ntil it b e c o m es
e m pt y. L et ρ t b e t h e a p pr o xi m ati o n r ati o f or t his al g o-
rit h m. It h as b e e n s h o w n t h at [ 1 5] ρ t ≥ 1

γ + 1 , w h er e
γ = v ∈ V w v δ v / v ∈ V w v .

B. Si n gl e tr a ns mitt er a n d m ulti pl e r e c ei v er s c e n ari o
(R g = N, T i = 1 , Lj = 1 )

N e xt w e c o nsi d er t h e c as e w h e n e a c h s at ellit e h as
o nl y a si n gl e tr a ns mitt er a n d e a c h gr o u n d st ati o n h as
m ulti pl e r e c ei v ers. If w e ar e r estri ct e d t o assi g n o nl y o n e
s at ellit e t o o n e gr o u n d st ati o n p air, t h e n s ol vi n g O P T-
S A T c a n b e tr a nsf or m e d i nt o fi n di n g m a xi m u m w ei g ht
m at c hi n g i n a bi p artit e gr a p h G t (V, E ) wit h bi- p artiti o n
(S, F ) a n d V = S ∪ F as s h o w n i n Fi g ur e 2 ( b). I n
t his c as e, w e d e fi n e a w ei g ht f u n cti o n o n t h e e d g es
w : E → R as f oll o ws. We s et w i j = ω i j (t)C i j (t)
f or all i ∈ S, j ∈ F. T h e m a xi m u m w ei g ht bi p artit e
m at c hi n g pr o bl e m o n G t c a n b e s ol v e d ef fi ci e ntl y b y t h e
H u n g ari a n al g orit h m wit h a ti m e c o m pl e xit y of O (n 3 )
w h er e n = m a x { N, M } .

N ot e t h at, t h e c as e wit h R g = N, T i ≥ 1 , Lj ≥ 1 c a n
e asil y b e ef fi ci e ntl y s ol v e d b y cr e ati n g T i a n d L j c o pi es
of s at ellit e i a n d gr o u n d st ati o n p air j r es p e cti v el y at
pr es cri b e d l o c ati o ns a n d b y fi n di n g t h e o pti m al bi p artit e
m at c hi n g o n t his e xt e n d e d bi p artit e gr a p h.

I V. N U M E R I C A L R E S U L T S
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Fi g. 3: P erf or m a n c e c o m p aris o n of O P T- S A T wit h
gr e e d y s c h e d uli n g p oli c y pr o p os e d b y K h atri et al. [ 7].

I n t his s e cti o n, w e us e si m ul ati o ns t o c o m p ar e t h e
p erf or m a n c e of O P T- S A T t o t h at of a gr e e d y s c h e d uli n g
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policy proposed in the literature [7]. We assume polar
satellite constellation where satellites are deployed in
equally spaced rings with equally spaced satellites in
each ring at the same orbit altitudes. More details on this
constellation can be found in [7]. We assume the ground
station pairs to be all possible pair combinations of
the cities: Toronto, New York City, London, Singapore,
Sydney, Rio de Janeiro, and Mumbai. Thus we have

We set
day . Again, we set

and
satellite pump power to . We consider a
repetition rate for the entanglement source, i.e. during
a time slot of second, entangled photons are
produced at the source. For each time slot ,
we consider the case when and
solve OPT-SAT by finding the maximum weight bipartite
matching as described in Section III.B.

We present the results of our simulation in Figure
3. We study the effect of satellite orbit altitude on the
number of successful entanglements generated across all
pairs of ground stations aggregated over all time slots.
Clearly, by increasing orbit altitude, the entanglement
generation rate decreases. At higher altitudes, the satel-
lite to ground station connectivity increases. I.e. the pass
time or the total time for which a satellite is connected
to both ground stations is more as compared to the pass
time for the same satellite orbiting in lower altitudes.
However, the transmission losses are huge at higher
altitudes due to greater free space distances travelled by
the entangled photons. Eventually, the loss component
dominates and we get lower entanglement generation
rate at higher altitudes. Moreover, as expected, OPT-
SAT performs better compared to the state-of-the-art
greedy scheduling policy. Also, notice that, the perfor-
mance difference between OPT-SAT and greedy schedul-
ing policy increases with increase in orbit altitude. At
higher altitudes, a satellite covers more ground stations
and a ground station is covered by more number of
satellites. Thus, the feasibility region/space of the OPT-
SAT problem increases with altitude and it increasingly
performs better than the greedy policy. At an altitude of

kilometers, there is around improvement in
performance of OPT-SAT compared to greedy.

V. CONCLUSION

In this work, we optimally scheduled the satellite-
to-ground station transmissions of bipartite entangled
photons in satellite based quantum network. We cast the
optimal scheduling problem as an integer programming
problem and discussed two specific scenarios represent-

ing different resource constraints. Using numerical sim-
ulations, we compared the performance of our proposed
optimal scheduling policy to a state-of-the-art greedy
scheduling policy for polar satellite constellation. Going
further, we aim to extend our analysis to characterize
optimal scheduling policy for multi-partite entanglement
distribution. A simulation study to compare and contrast
the performance of different satellite constellations re-
main one of our future works.
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