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ABSTRACT

One of the key application scenarios of 5G, URLLC (Ultra-Reliable and Low-Latency Communications),
requires user traffic to be processed within 1 ms. To meet this requirement, prior studies have employed
Configured-Grant scheduling methods, which allocate uplink resources in advance for periodically generated
URLLC traffic, enabling efficient provision of ultra-low-latency services. However, these conventional
Configured-Grant scheduling approaches primarily optimize system performance based on traditional metrics
such as throughput, delay, and fairness, making it challenging to guarantee the timeliness of urgent data. To
address this limitation, this paper proposes a novel Configured-Grant scheduling algorithm that ensures the
timeliness of a URLLC traffic by incorporating Aol (Age of Information), a metric representing data freshness,
combined with packet priority into the W-Aol (Weighted-Aol) metric. The proposed scheduler is implemented
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by extending the 5G-Lena module of the NS-3 network simulator. Performance evaluations demonstrate that the

proposed approach achieves up to a 16.4% reduction in the average system Aol at a 1 ms transmission period

compared to conventional scheduling methods, effectively improving data timeliness.
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Algorithm 1 Aol-based CG scheduling

Initialization:
1: Age < 1

Function: GetWAge(UE)
1: Age < RT-GT

2 if Priority ==

3 W-Age < Age

4: else then

5 W-Age <— Age * Priority * W

Function: CompareUEAol(Lue, Rue)
1: if Lue.W-Age + 1*TTI > Rue.W-Age + 1*TTI
AllocateRB «<— Lue

2
3: else then
4 AllocateRB <— Rue
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40000
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10000

| 2 3 4 5 6 7 8 9 10

a2l 3. AEAQ wle] ~AAEHI AR 2AFH
10ms A% F71°] 3t Aol %

E3 e O 1o © . . .
Holek 53] A 5717} 82 URLLCS} 22 739 Fig. 3. Average Aol values for the traditional scheduling
T AE F7)E ImsE AASIGS o) H 164% 244 and 10ms transmission cycles of the proposed scheduling
j_i 2 /Kl-‘:é'«zﬂol/\d E]_E}-U]E—] - «4=—=RR —=PF =—4—AG
Table 2. Simulation parameters
25000
Parameter Value
20000
Number of gNB 1
15000
Number of UE 37
10000
Numerology 1-2
5000
Bwp 20MHz
Frequency Band 3.55GHz - 2 3 4 5 6 7 8 9 10
JE Speed Lol mhk JRl 4 HEAHl WS AT AL 2AZYE
Packet Size 10bytes 10ms A% F719] 24 Aol %
Packet G tion Period 1, 10 Fig. 4. Minimum Aol value of the 10ms transfer cycle
acket Denerafion Terlo ms for traditional scheduling and proposed scheduling
Priority 1-8
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