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Trends in Mobile Network Energy-Saving Technology
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ABSTRACT

Energy efficiency is an important factor toward sustainable future mobile network systems. As the size of the
5G mobile network system increases, the consumption and costs of energy increase. Accordingly, energy-saving
optimization has become a major process in network systems, and various related technologies for energy
saving are being developed. We provide a brief review of the technical trends in energy saving in 3GPP 5G & 5G
Advanced systems and O-RAN systems. We focus on power models and energy-saving technologies in various

resource domains of 3GPP 5G & 5G Advanced systems and energy-saving use cases of O-RAN systems.
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TEH0|, ATE 349 VASE@E gASS A A0l Ee

H|A 2t} glo] EA 7|AZo 7 dZdstoen & 3GPP 3rd Generation Partnership Project
o 7 AZ2S o AARCE Ak A 4H| 5GC 5@G core
_ 5G NR 5G New Radio
£ g, U vo| HEw, AdE 3] 9
E]'_ : - A or R AAU Active Antenna Unit
7 Xe}
A B2 12,750kWh OF 37,57 AF Artificial Intelligence
S S on, A MEFORE 7,060kl E ASM Advanced Sleep Mode
Shchal gtk 3 RIMEDO LabsAbs FIES BWP BandWidth Part
[14]01 A4 Alotel B4 874 A= d 73k ¢ CA Carrier Aggregation
ﬂ% O-RAN 01_7] 2] ;—q Oﬂ Z:]—Q—'(:)']’Oq }‘é-’] 7__] 7] /jl C-DRX COHHCCth mode DRX
_ ~ CSI-RS Channel State Information Reference
7] Hee K= AML 2L TR, S
O-RAN geto]i2zt 7H"'] 22022 H] 22 DRX Discontinuous Reception
H EYIOHAE[16]4= o Y EHASLY]  DTX Discontinuous Transmission
R Data Volume
Al gich. & mﬂoﬂ A U] oA gz PO Energy Consumption
EE Energy Efficiency
App I SMO AA /3] qu| ALt 7Aoo E
PP B AR 7] L] £ eMBB enhanced Mobile BroadBand
- - (o] 5
O CU/ O-DU Oﬂgi'ﬂolﬂ L]_ RIC(CSVE /\]’o 01—04, ES Energy Saving
O-RAN o] A ARE AHO] A WAl R4S ETSI European Telecommunications
HAESIYLH AFA o0&, SMO/H]-AA7F RIC Standards Institute

E
9} 0O-CU/O-DU 7+9] 01 olg|Ho| A2 £t Egj  loT Internet of Things
7 B3} 2z0] mUH 9 o] A7t 7S ITU-T International Telecommunication

ske] 5G oflvA] Ed2 $1% O-RAN 74 &

Union Telecommunication

Standardization Sector

e s 288e Ao A o2 HAES . KPI Key Performance Indicators
MANO Management ANd Orchestration
V.22 ML Machine Learning

mMTC massive Machine type

Communications

ANIA BH2 56 ol 2] mUtd HIEHA A1 O-CU O-RAN Control Unit
B AR Aol wet BA oUA £H S 5 py O-RAN Distributed Unit
7Fe Qs 1 F87d0] AAAL Uk 3GPP SGE OPEX OPerating EXpenses
5G advanced A|AEHIO] |28 oz A7t 712  O-RAN Open Radio Access Network
O-RU O-RAN Radio Unit

0lgt o] BAS olat AE 4H| 242 That 1l 7]
OSS Operation Support System
z Z—]ﬁ g /\7} _'J_'_Z_]_—\;Llﬁﬂ_'ﬂ OﬂO_ﬂ'
1= o} AL, o, 3 ° PDCCH  Physical Dedicated Control CHannel
oA AAE AU 7] H7E 7|4, O-RAN Al~H9)
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7l i B oflv A A4t /\]"9' AL o1& s Al pNF Physical Network Function
AlE tjefFst oy 7] A7t 7152 A Hofr) PofP Percentage of Presence
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PSD Power Spectral Density

PUSCH Physical Uplink Shared CHannel

RACH Random Access CHannel

RAN Radio Access Network

RIC RAN Intelligent Controller

RRC Radio Resource Control

RT Real Time

SCell Secondary Cell

SI Study Item

SIB System Information Block

SMO Service Management and
Orchestration

SSB Synchronization Signal Block

TRP Transmission/Reception Point

URLLC Ultra-Reliable Low-Latency
Communications

VM Virtual Machine

VNF Virtualized Network Function

WI Work Item

WUS Wake Up Signal
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