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To simplify the calculation, we define

                          (S1)

                      (S2)
[bookmark: OLE_LINK166][bookmark: _Hlk71922434]where q refers to the available frequency slots number and j is one of these available frequency slots; fj denotes the authorized data packets transmitted over the jth frequency slot; L is the transmitted data length; PBSφ (φ = 1, 2, …, m) refers to the power of the micro base stations; m is the number of micro base stations; |hu.fj.l|2 denotes the channel gain between the macro base station and the authorized user at the lth time slot, which follows an exponential distribution with parameter α2; |hmu.fj.l|2 is the channel gain between the micro base station and authorized user, which follows exponential distribution with parameter β2 φ.
[bookmark: OLE_LINK147][bookmark: OLE_LINK167]Since |hu.fj.l|2~E(α2) and |hmu.fj.l|2~E(β2 φ), the probability density function (PDF) of x (f(x)) and y (f(y)) can be obtained as follows:

                              (S3) 

                      (S4)
where Г(·) is the gamma function.
[bookmark: _Hlk71963030]When PBSφ = Pbs and β2 φ = β2 (φ = 1, 2, …, m), the reliable transmission probability for the authorized user becomes



                   (S5)
[bookmark: _Hlk58160994]where PBS, Pbs, N0 indicate the power of the macro base station, the micro base station, and the background noise, respectively; θ is the number of authorized users associated with the MBS; SINRu,BS is the signal-to-interference-plus-noise ratio (SINR) of the authorized user associated with the macro base station; δu is the SINR decoding threshold for authorized users.
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