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Chongqing 400065, China)

Abstract: By organically integrating the satellite network with the terrestrial network, the integrated satellite-terrestri-
al networks can provide flexible network access services for users and meet the requirements of various application scenari-
os. However, the dynamic changes of satellite network topology, the complex characteristics of satellite-ground links, the
significant difference of resource scheduling granularity between multi-network and multi-user and the diversity of resource
sharing modes all pose great challenges to the data transmission in the integrated terrestrial-satellite network. The user asso-
ciation and resource scheduling problem is studied for the downlink data transmission scenario of the integrated terrestrial-
satellite network which consists of enhanced mobile broadband user (EU) and ultra-reliable and low latency communica-

tions user (RU). The joint user association and resource allocation problem is modeled as the system utility function maxi-
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mization problem under the constraints of user transmission requirements, network available resources and transmission lim-
itations. The formulated optimization problem is a strong coupling problem, which is not easy to solve directly. Then, the
original problem is transformed into two sub-problems, i. e., power allocation sub-problem, user association and resource
scheduling sub-problem. To tackle the power allocation sub-problem, Lagrange partial relaxation method is used to relax
discrete variables into continuous ones, then new variables are introduced to decouple the previously defined variables, and
simplified power distribution sub-problem is formulated, which is solved by Lagrange dual algorithm. Based on the ob-
tained power allocation strategies, a heuristic algorithm is proposed to determine user association and resource block alloca-
tion strategy. Based on evaluating the available state of time-frequency resources in cellular network, user association and
resource block scheduling strategies are designed respectively for the situation of sufficient time-frequency resource and in-
sufficient time-frequency resource. Under the condition of sufficient time-frequency resource, the time-space resource
scheduling granularity of RU and EU is defined according to the user resource scheduling mode, and then the time-frequen-
cy resource block scheduling strategy is optimized and determined based on Kuhn-Munkres matching algorithm when users
apply orthogonal frequency division multiple access (OFDMA) mode. Furthermore, for RU and EU that utilize puncturing
mode, a resource block rescheduling strategy is proposed based on greedy algorithm to meet the minimum transmission rate
of users. The OFDMA mode and non-orthogonal multiple access (NOMA) mode are determined for the EU occupying adja-
cent sub-channels to improve the utility function. In view of the insufficient time-frequency resources in cellular network,
satellite association mode is assigned to users who cannot access the cellular network, and a resource block scheduling strat-
egy is designed based on Kuhn-Munkres matching algorithm. Finally, the effectiveness of the proposed algorithm is veri-
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fied by MATLAB simulation software.
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