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QoE Preemptive RRTCC Transmission Improvement Strategy for Mobile Network

GE Zhi-Hui, CEN Xiao, LI Tao-Shen, YE Jin

(School of Computer, Electronics and Information, Guangxi University, Nanning 530004, China)

Abstract: Chrome browser provides a RRTCC (receiver-side real-time congestion control) algorithem for WebRTC, but it exhibits poor
performance in the mobile network environment. It cannot effectively compete with other TCP flow applications, causing WebRTC
starvation. Furthermore, in the case of multi-WebRTC concurrent flow, new entrants will impact the existing flows. This paper proposes a
transmission control strategy MTCIS. The core of MTCIS is the use of an improved RRTCC algorithm in consideration of mobile network
scenarios and QoE, and the proper control of WebRTC, which can avoid the problem of excessive concession when competing with TCP
flow. While in multi-WebRTC flow concurrent scenarios, the MTCIS can dynamically adjust the transmission parameters of video
streaming, based on the analysis of rational utilize bandwidth and priority to satisfy users’ QoE. Experimental results show that MTCIS
can be used in mobile network environment of flows competition, ensure reasonable competition, stability and robustness of WebRTC,
which improves the users’ QoE.

Key words: WebRTC; mobile network; QoE; rate control; multi-stream competition
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Fig.1 Comparison of transmission rate between TCP flow and WebRTC P2P in mobile network
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Fig.2 Bandwidth competition between TCP flow and WebRTC P2P in mobile network
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Table 1 Transformation relation of sending rate states

Srare>P_ESApps Srare<P_ESApps
Over-Use Decrease Decrease
Under-Use Decrease Fast-increase
Normal Decrease Moderate-increase

AL DL R IE AR S, KT HHE(Q2) U 5 H SR 1K T B 5 B8 A VHE P_ESA s N, T IR B4 RN 208
/&, Rate Controller #} 2 i# A\ Decrease IRAS, LU KRR A& I ZE KT AN 25 KT P_ESA,, (8,8 5t WebRTC % TCP
T R B R AUE S LAt TCP N () A g5 ek
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Ho1, R ARFEHE 50 1% Normal {54 HJIN 5] & 3] A Rate Controller £ 2] Over-use 15 4 LA, D AN T 229k
# 1 Decrease IR T, BB — > Over-use {54, NG SHEHAT, EH 15— K Doy

MEF 3 —FE B, B Se>P_ESAp,s T30 Decrease RA,D ¥ & —ANHANME 0.8 75 002,
Over-use 15 2 S,4>P_ESAy,s F 51 R IWFh Decrease R 2 BB [F] I A7 75, D, 1% B B 5/ R AN, LAIS 3
BRI A T R R SR

755 RRTCC Hoigk Rk R e N R A 5, — FLORFFE 0.85 MR AL 2 R BATTHE ¥ Decrease
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3.2 WebRTC H &R EEHH

JEAFE K WebRTC B AR I Pk (1) % g, L 28 GRS 2 A1 MR AR 25 BUX B 2 RTP Y K MR 55 19 3 35, IR LR IIE R
U PR A SR AHFRATTAE X WebRTC 1A B % a2t o I 2 B T —— 4 i) 8 >4 145 7 98 N A2 BN, WebRTC 234
SELRUE B I RTP ¥ AL S B (H AR 2 RTP Ji ML R, H AL RTP ¥ 1414 it 7 i Te) 8, 5% F
F QoE M HK A I W, B Ak WebRTC T4 B T 43R [ M AL B AR 7 SOl AT 70 R L, A R
RRTCC A7 $& H BT F s i) 88 1) gt e 77 € DR abb 56 i) 850 1) 4 A AT 142 11 77 A 56 2R UE FH P QoE ¥) WebRTC
IR FALE.

AR B WebRTC I K W4 FENLHISIZ 4T 7E WebRTC 23315 1 48 AN A i ik 2 v W 408 o) 4 i S5 B A vl
8 S U6 RTP WA I0 I8 AT 538 H AT A By L 0S5 CRUE I P QoE [ 5 K A4 AR 73 44 28 1R 1AL I 2R
INEEAS RTP AR P25 1.

TEHE ST WebRTC 23 1% 5, AL 75 ZE3EAT DT B4 A0 2.

Begin

Step 1. M2 P 424L K %5 B3 QoE Vi Bl LA S 5 (4 H 6 . Wi 2), 4 Ji A QoE &8 40} M. i) v ]
MR (BFRGE  WiR, HER RgmILEARSE).

Step 2. {# i Jit RRTCC #3142 19 Arrival-time Filter, 25 & TCP AU BT A H 224 i 6 i ] JH 41 5
f5HHE 4_hat(i).

Step 3. T Syarei)<A_hat() 1A T, RALSE L A B QoE IS S B4R B A fik.

Step 4. M S AL AR EE 7. WebRTC £, %5 W RTP .

End

e S P A B % S L F 5 TR QOE AKCE IR S K MOS A VAN A Bl AS [ AL 2
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Table 2 Meaning of MOS values
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Fig.4 Flowchart of concurrent RTP flow processing
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K5 S5 1:RRTCC 5 MTCIS 444 s A0 1

Table 3 Results of Experiment 1
T3 OWE G EE
FE 4% 2 (kpbs) RTT 4 I (ms) LA (%)

RRTCC 437.18+79.57 60.17+24.13 9.2
MTCIS 456.51+44.61 51.55+13.7 4.3
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Fig.6 Experiment 2: Competition between TCP flow and MTCIS WebRTC
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Fig.7 Experiment 3: MTCIS handle concurrent RTP flows
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