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3GPP LTE C-V2X(cellular vehicle-to-everything) == 404 7zt 3k whe-2 SB-SPS(sensing-based semi-persistent
scheduling) MAC(medium access control) &2 &0l 23] FAH O 72 AL 71538t FAAS MEsll HAAE AT
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Abstract

In a 3GPP LTE cellular vehicle-to-everything (C-V2X) communication network, each in-vehicle device independently selects and
manages available radio resources using the sensing-based semi-persistent scheduling (SB-SPS) medium access control (MAC) algorithm.
As the density of in-vehicle devices increases, packet collisions increase, which leads to performance deterioration in terms of packet
delivery ratio (PDR) and inter-packet gap (IPG). This paper introduces a distributed congestion control (DCC) algorithm, in which each
in-vehicle device independently determines the message transmission time interval (TTI) by considering the estimated density of
in-vehicle devices from the local dynamic map (LDM). The optimal TTI is deduced using MAC simulation, and the proposed DCC
is shown to outperform the previous channel busy ratio (CBR)-based DCC in terms of PDR and IPG.
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Table 2. TTI as a function of in-vehicle device density.

In-vehicle device CBR DCC LDM DCC
density within 2 km TTI optimal TTI
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400 veh 334 ms 200 ms
600 veh 500 ms 200 ms
800 veh 1,000 ms 200 ms
1,000 veh 1,000 ms 200 ms
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Table 3. Simulation parameters.
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Noise figure 9 dB
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Fig. 4. PDR and IPG performance(in-vehicle device density: 200).
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Table 4. Performance comparison of LDM DCC with
optimal TTI and CBR DCC.

PDR=0.9 | PDR=0.95 | IPG=0.9 | IPG=0.95
200 CBR DCC| 200 m 124 m 100 ms 100 ms
veh | LDM DCC +10 m* | +11 m* | +0 ms* | +0 ms*
(100 ms)
400 CBR DCC| 141 m 64 m 335 ms 516 ms
veh |LDM DCC +102 m* | +92 m* | —135 ms*| —316 ms*
(200 ms)
600 CBR DCC| 167 m 83 m 500 ms 500 ms
veh | DM DCC —2 m* | +17 m* |—300 ms*| —300 ms*
(200 ms)
200 CBR DCC| 94 m 48 m 1,000 ms | 1,000 ms
veh | LDM DCC 35 m* | +27 m* | —800 ms* | —800 ms*
(200 ms)
1000 CBR DCC| 73 m 37 m 1,000 ms | 1,000 ms
veh | DM DCC 27 m* | +19 m* | —800 ms*| —800 ms*
(200 ms)

* is the amount of increase or decrease compared to CBR
DCC.
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