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Abstract: In order to solve the problem that the user grouping of non-orthogonal multiple access (NOMA) in the
mm-wave massive MIMO system is limited by the beam width of the base station, a beamforming scheme which can gener-
ate beams pointing in multiple directions is proposed. Based on the multi-beam beamforming scheme, a mathematical mod-
el of user resource allocation in multi-cell and multi-user scenario is established. In order to reduce the complexity of com-
putation, a two-stage resource allocation algorithm is adopted. In the first stage, under the given power allocation condi-
tions, the model is transformed into the coalition generation in the coalition game theory, and an algorithm for iteratively de-
termining user grouping and antenna unit allocation is proposed; in the second stage, an algorithm of user power allocation
is proposed by transforming the non-convex mathematical optimization problem into a DC programming problem. The sim-
ulation results show that the proposed multi-beam beamforming scheme can effectively generate beams pointing to multiple
directions, and the proposed resource allocation algorithm can effectively improve the performance of the system.
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