i DeepMAC: A Machine Learning Based Automated
Design Framework For MAC Protocols in WLANSs

&
MusIC

Mobile Systems & Intelligent Communication Lab

Hannaneh Barahouei Pasandi Virginia Commonwealth University
Motivation DeepMAC: Benefits & Challenges Results
° Networking protocols (e.g., Wi-F1 & Bluetooth) are manually : : . e e Sonario | Nodes | foed | Mo Packet Size 15008y e
esioned as ” L b o1 throueh  lonet: y ¢ Multi-variant optimization tool N S e
gne aS genera purpose prO OCO S roug Ong 1me an eq e . . . . 3 15 Average No Channel Capacity 10 Mbps
* Utilize deep reinforcement learning (DRL) 1n making ; 5| e | ves Average Packet Gener-  8/sec
hard-work human efforts. .. . . . ; 7 Figh % ation Rate (Low Load) - ec
decisions 1n complex/dynamic environments. G I LI N ation Rt (High Load)
. e« o ° ° . . 7 50 Saturate No earnin ate (oL
* Shift towards a vision of an intelligent designing process that | ./ eperalized approach for protocol design 7 50| Stz | ves Discount Factor (y) 0.8
Imi 1 . . : . Scenarios Configuration Parameters
ada.pts and Optlmlzes network. prOtOCOlS . u.llder Vz.lrl(?us ’ Augment human 1ntelllgence tO ldentlfy/ca’pture the Building Block Algorithm / Parameter g Default
enVlronment conteXFS S°uCh as deVlce CharaCte}?SthS, appllcatlon Signiﬁcance Of different prOtOCOI funCtionS/parameterS. Fraomizncf}t%to:fn (Fr) Packet Slg(]?:%](?):()g;g?%OOO bytes | Packet SingI%SOO bytes
requirements, user objectives, and network conditions. + Tool for synthesizing hybrid protocols Asaregation (A Packet Sie <2000 bytes | Packet S =150 byte
CW 0-1023 CWin = 15
:: * Combine best functionalities/practices of multiple protocols. Data Transmission Rate (DR) | 6/9/12/24/56/48/54 (Mbps) 54 Mbps
User Network N g L Building Blocks |
Objective Condition e 2.0 TP
Devi Applicati * Challenges: R S SSS UL & N o L
evice pp ication L\ . . . RTS_CTS  power Level % 204 ES — /15\ / 3 6
- - i ow g El cw 6 o0 00
Constralnt ReqUIrement N GraHU.Iarlty level Otj blllldlng blOCks. \\\\farrlerSense %15' §1 (‘9 ® O/ :
* Capture dependencies between blocks. S~ = o o o
o o . . . < 51 -4 - DeepMAC :%)0 -4A- DeepMAC BEB| 3 2 44 544 % 12
* Rewiring optimum blocks in functional protocol. ANEEEEEEEY S ~omo  wlelVedesd
P lilurrslber6 of7C01itengdinl; I\}(l)del; cE » ZgNilmeBr o§5C03n7tenB§in;11\Iot13es " L »Scenarioﬁs K
Low Load High Load Selected Building Blocks
Proposed Approach DeepMAC Framework DeepMAC Promises!
Step 1. Decouple a protocol into a set of “Building Blocks™ used as T g e Blocke Dfl_‘Developmg a library of protocol building blocks to be
. | ; elected Blocks / . . .
1nput to the | MAC Protocol Building Blocks i Logic re-used by the netWOTklng Communlty to deSlgn,
: R - . ’ DeepMAC Controller derstand. and luat i tocol
intelligent agent. PP [ /" ®CP Disribuied Coordination Function ™\ Agent \ l y understand, and evaluate custom protocols.
5 (11;::;:;) Communication | A o el Fragmentation | Modsodl || o0& Generating novel autonomous learning architecture,
: | 3 /Aggregation | A a/ila 7® Designed Protocol . . . .
Step 2. Develop . Blocks Selected Blocks | Network il - W A | > RS | | creating new repository of knowledge and contributing
: i Environment ; § ) N _ .
a Deep | Measurement 1 ‘Simulaton | e T gt || [ R l to the understanding of how ML may advance the
e AR | i\ RTS/CTS ... Threshold ;| | . .
Reinforcement | Network | I L — 4) " Evaluation future of network communication field.
. | Configuration | | . P — | Throughput, ‘ (Simulator) |
Learning (DRL) o ______i|LDRLAgent Py, BT, VAT A Toawsmission | Measurements) | T Contact Information
based framework T [Measurements, Reward)| - L e ng:lnt::sion P;W"" N —
: etwor . 1
to select the Simulator simulates a communication step using network configuration and b ’HY Rate Transmission Configuration Barahouelpasa@vcu. edu
the selected protocol blocks by the agent. It feeds back measurements N Th lesm]d ___________________________ romer bt J —> Strong Dependency | Network scenarios] . | .
appl‘()priate pI’OtOCOl and calculated reward from the previous communication step. Based on Non-DMG STA MAC Architecture . « » Conditional Dependency | o Lab Website: .JttpS .//music.lab.vcu.edu

blocks.



