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Abstract

Electrical dedicated wireless network is regarded as an effective approach to enable last-mile
communication access for electrical distribution automation and smart metering. But simultane-
ous access for massive terminals tends to result in congestion in random access channels. To solve
the issue of concurrent access of a huge number of nodes, this paper proposes an adaptive access
control mechanism. The system implements a collision backoff strategy based on the service
priority. When the massive services are concurrent, the eNB (Evolved NodeB) counts the conges-
tion data of the random access channel and broadcasts the backoff command, and the low-priority
service node selects the backoff policy according to the instruction, thereby reducing the total
number of network collisions and improving the access success rate of the high-priority service.
Therefore, the adaptive access control mechanism based on service priority can effectively im-
prove the concurrent access performance of massive services.
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Figure 1. Power wireless private network architecture [3]
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Table 1. Main business communication needs

%1 EBUSEED

NZZEEN ey 58 BT
i E Bk - A 1 kbps 2s
BC I B B4k - 22 5 kbps 2s
BC B Bk - & 1 kbps 500 ms
T E A 1 kbps 55
HUAT e 122 2 Mbps 500 ms

Table 2. Distribution density of business terminals
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Figure 2. Random access procedure [§]
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Figure 3. Adaptive access procedure
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Figure 4. Average re-access times comparison chart

B 4. FHEFIRNRBISECE

100%

©0
Q
xX

]
Q
X

~
Q
X

—~—RAREH, IBR#EHI50%
—~ BB, A
~mfieg, IBR#E50%

BEALE N RS

60%

200 400 600 800 1000 1200 1400 1600
IR S SR

Figure 5. Random access success rate comparison chart
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Figure 6. Average delay comparison chart
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