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[ Abstract] Facing massive application scenarios and customer needs4traditional polling system solutions cannot meet the
Quality of Service(QoS) required by each site in the polling system.A polling scheme based on 5G Network Slicing(NS)
is proposed to reduce system latency, to enable adaptation to a larger network scale, and meet the needs of different application
scenarios.The 5G NSs are divided into enhanced Mobile Broadband(eMBB ) , massive Machine Type of Communication
(mMTC) ,and ultra-Reliable and Low-Latency Communication( uRLEG) slices, and each of these three types of slices is
further divided into N lower layer subslices to construct three independent exhaustive service polling models with failure retry
mechanisms. The message grouping enters each subsliceiaccording to the first-in-first-out rule, and each subslice is sent
uniformly by the universal server.On this basis, exactiexpressions for the average queue length and average waiting time of
the system are derived, using Markov chain and probabilitysmother function, to establish a quantitative relationship analysis
between the error probability and retransmission threshold of message grouping while realizing an acceptable performance
for the polling system.The accuracy of thefmedelis proven by simulation experiments.This model has a lower latency than
the retransmission-gated service.The analysis.model provides a fast evaluation mechanism for the analysis of polling systems
based on 5G NS architecture in a non-ideal‘'channel environment.
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Fig.1 “Polling system model in SG network slicing architecture
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&, (n)=exprnd %, 1, ceil(gk(k)) | ; /81 PETEE 15 8

1153 AL

while &, (n)# 0

& (M)=E (n)-(1 + Fe);

vi(n)= & (n)- Bs /5 il ST IR 55 k)

& ()= &, (n)F & (); //HASEE ) R G0 T A F D) R 19 A
IME B %

U, (1) = yal/ 5 1R 4% 49 15t )

forj=1:&; (n)

ERAFE W FR e P i 1 U0 R T 210 SR 55 1) 1)

Vap ()= vy )+ w(j) - L +P)+(-D-B;

end

end

end

s=s+1;

end

R AE SR [ 12 ] B Al b AT O Y A
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SR R U S 0G5 2] e 28 Y SF- 2 R BA AR T 25 45
A R] o by OH AT R, B 0 R R B — A R U
R S SCER[ 1277 AR ¥ O(1) .
3.2 MERESHT
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Fig.4 Curve of retransmission probability versus queue length
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Fig.8 Comparison of queue length of two service strategies
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