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Degrees of Freedom of Coexistence Network with Point-to-Point and Two-user Broadcast Channels

LIU Feng WANG Yuan-yuan ZENG Lian-sun
(College of Information Engineering, Shanghai Maritime University, Shanghai 201306, China)

Abstract The degrees of freedom (DoF) of two networks with coexistence was investigated in this paper, One is a
point-to-point(PTP) channel and the other is a two-user broadcast channel (BC). Four system models were considered.
First, BC as se-condary network is not cognitive of PTP (primary network) transmitter’ message. Second, PTP as se-
condary network is not cognitive of BC transmitters”’ messages. Third, BC as secondary network is cognitive of PTP
transmitter’ message. Fourth, PTP as secondary network is cognitive of BC transmitters’ messages. The achievable DoF
was obtained by using interference alignment and interference neutralization. Besides, the outer bound was proven, Com-

pared with the other three system models, the achievable bound is biggest when BC as secondary network is cognitive of
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PTP transmitters’ message.
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(sequential-networks (xmasnetwork-sequential-networks * ntk % ))
(data (get-source-data 0 components))

(queuel7-num (len (get-queue-data 17 channels)))

(queuel3-num (len (get-queue-data 13 channels))))

(implies (and (xmasnetworkp * ntk % )

(get-source-oracle 0 components)

(get-sink-oracle 15 components)

(not (endp (get-queue-data 8 channels)))

(not (equal queuel3-num (get-queue-length 13 components)))

(not (equal queuel7-num (get-queue-length 17 components))))

(data-equal data (get-sink-data 15 (run-network-n channels compo-~
nents sequential-networks 6))
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