543 552 1) moE R Vol.43 No.2
202242 H Journal on Communications February 2022

EE “Wik” kEEHZEBESMNLE: HR&kSXER

FEA 2 AEY, AT’
(LR TFTRR, b5t 100084; 2. dbnifE SR SEOREEDT L, L5 100084)

W OE: MmER BokiE” 5 bR By XK SgEESR, BahifE 5 Mg T EE L AN BT AR % 5
SRATER N RIE E AR P RERE, DAL TR BT D RE AL i R 215 . (SMILE, send more information bits
with less energy) MERICSHA . AT NAHZPER, OEE TGS AL R AR 1 SO FOAE A S K SP ( 32 m A 1 A%
M, TEMNRGAMN L SRR R R T S SR AN S Jr k. BRI “9im” A “TFIR” 2 NERRTF, JF
B H & BT RERE S MR OT S0 LR, Gl T N B IAES 00 2% QA ST 0 24 1R SR 1 2 A B R RN, ATk
G Il A G R 5 AR ANV 55 BRI T LLE ARSI, B RREEITR 2% (ED “T597) . [RIF, RERIA T RSk
el (HY “TRIE”), Wi RS s SR REEE, KIRFE M EERE. HE—DH, E I M DhRe Rtk
WG S HE IR SRS F, LRI Rk i 20 5 RSFE, Sigert 55 N TR,
KRR Sl PFERRUR: BB RS N TR St

HESHES: TN929.5

XEktRESRD: A

DOI: 10.11959/5.issn.1000—436x.2022041

Green communication and networking for Carbon-peaking
and Carbon-neutrality: challenges and solutions

NIU Zhisheng'?, ZHOU Sheng'?, SUN Yuxuan'~

1. Department of Electronic Engineering, Tsinghua University, Beijing 100084, China
2. Beijing National Research Center for Information Science and Technology, Beijing 100084, China

Abstract: Driven by the Carbon-peaking and Carbon-neutrality strategic goals, future mobile communication and net-
works need to drastically reduce energy consumption while satisfying the growing traffic demand. Therefore, it is neces-
sary to study the theories and technologies used to send more information bits with less energy (SMILE). To meet the
challenge, it was far from enough to rely solely on the improvements of wireless transmission technologies and hardware.
It was necessary to explore efficient energy utilization mechanisms from the perspective of the system and network. Both
energy saving and renewable energy utilization approaches were proposed, and solutions for the growing computing
energy consumption were provided. Specifically, by introducing hyper-cellular network, agile coverage and elastic access
were realized, and thus service base stations and edge servers could enter the sleeping mode to save energy when the traf-
fic volume was low. Meanwhile, by the introduction of renewable energy and the smart adaption of energy flow and in-
formation flow, the energy consumption of the power grid could be greatly reduced. Furthermore, green computing and
artificial intelligence could be realized through network function virtualization, energy-efficient coordination of commu-
nication and compute resources, and distributed computing and coordination approaches of moving agents.
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