HGSA 5%
Copyright ©




The contents of this document are the
property of GSA and are protected by
copyright and other intellectual property
rights. All rights reserved. Reproduction of this
publication in part for non-commercial use is
allowed if the source is stated. For other use,
and any other enquiries, please contact:

GSA Secretariat @ .
Email: info@gsacom.com
Tel: +44 (0) 1279 439 667

GSA cannot and does not warrant the

accuracy, completeness, currentness, non-
infringement, merchantability or suitability for
a particular purpose of the contents herein.

Acknowledgements

This report benefits greatly from the insights
and experiences kindly contributed by the
GSA's members and community, in particular,

the Executive Members Huawei.




I
Al

=
i’

2. 1%

5%

3. ZEIM4E 5G EHEIGAIHEER
3.1, WSSESRATHEEL
3.2, HEIMEERESTFESESRISKAIPML
33. RAFESMERE, EABENEAHME
3.4 BEOGHEAIHEEL
3.5, /N

4. THI[E 56 EREHBE
4.1, =MW 56 BIFEN
4.1.1. 5G MLBIIRERK
4.1.2. =K 5G MEHZE
4.2. 1B1E) 5G BARMIAY 3 MNEEE
4.3, BMERNBZLREL 56 JEFHVEENNIEY
bb. FHEBFNED RGE SRR
4.5, FBHFNEDHEEAMLE 66 EHNSMEER
4LENMEFEDEIRE, HFUESBRIFEH R SIBRNTER

4LE2 EREDBREZR, HFUESZT MIMO ZBEEH
453 HFUEDBRE, iz

4.5.4 HFUWESFREFENIGELS

455 HFUED ST iEH

4.5.6. HIFHWESBEEFIRIPIRE

4.6, INF

5. & 5G FFIL/ NbGFARCIFR, BAF I 5ES1E
5.1. HFUEDEHACH
5.1.1.nTnR
5.1.2. INK5BY
5.1.3. IHERE N
5.1.4. ZEBHE
5.1.5. MEC 12 E S
5.2. RS REMEE, WEERNHFUIES
5.3. OTTJ RIDAER#HF W=, AEFRHEZ IS SNA
5.4, HFHIEFLR TR ENEMNIRE
5.5. /N

6. B4

14

14
14
15
16
16
17
17
18
19
19

20




—le e,

RIS

BEmIEZDEERRN, 4G/ TEFABELIRARRIRIEZENA, GEREidfEit nBARHIRS
MRNE, FHFEIBINEAA.

4G/ TE 2 EL LTE-Advanced #] LTE-Advanced Pro AR AISISEEFEF IS, FEa9 56 PrkitRIERE .
5G MG RENENY B, XSS AE D ERE T AR, X EANE RS Eied 7 Hkbk,
XEETIAN GSA R REFSOTIES—Mk, EAEERS, HIPEEREFTNE.

HAVAS, BalrWEERISHI], WRRERMTENZENES, BSEEREFTEEENELR, F
SR, MEESZEZLER/IITER.

——Joe Barrett, GSA CEO

»1 ERHFUEG 56 EHERH



NS
R

BBENEEESERAE, RIBBR NI
Mobile #t it, 20177 FB B EHIERE B FE
= 2015 F M 215, 1K 11 Exabytes/ B, M
27T 2021 EEEEIAE 49 Exabytes/ B, £IRE
BENEERAREERME DC(ERFUIBEA SR,
International Data Corporation, {&#R IDC) Fiill,
2017 FEEREEFNHEERKAZE) 16.2 126, ]
RIS RNBINEIREE T REE S . RINETF.
BEER. MEEMAIEK,

FEitERA3, BBl 4G B TiEId 80% AL
FRETERDSR. 0 56 W SHIFEIBRZM
TAAD R R, WRIUNARFEIL 85% A9
M SREEEERTSR, BEERERZEIN
ELREHZEXBE, 256 RO ERNZ—,

NIFTIEE R 5G FUZERFBEIMLE? 5G =N
ML WA EFI R S RENRHA? ITIEHE

1% 56 ERMEANEHIREAATETHE? XL
B AW R BRFNCAONE, XEmARPERE
ERBNBENLE, SHOFICIEIXLERT,

M 4G [ 56 RIEHIERER, ERNES
leRZHEL, than: BFEK. SERAH. NEE
=. Seeictk. MEREE. Y/ IMNERNER
B HE, W—MERLENARANEH? BAE
PEBIXILCAE RS, BH T FUNE R
E[) 56 /EHNREERNES, FESHENE
FHMEANFE . BT, BEBENZEFTNHE,
BT ERMLEER 56 EHAVERIN

B, BRBIRANFIEXREE, B, 58
&, BE xR, SAYE, LSREREEIREIR
BENHFUSBERERRAIBIBETRR, EIt,
PV T BFNME 5G E U/ NERAREUHT, SR
AEEETE, HEMENZEREF RIS,

ERFEFUER 56 BHART 2K



=ML 5G JHEEE

3.1. WSS EKRAIPkER

EoE B EMELIESTIEIREWS AE, 56
RHREENE S SAIFISEENIZ T . AR 1 P,
5G RFEFEENV S NS M EXI I EEIRE T HE
b, tean:

a. High Speed

LUEHIISEANS B SS o ZEAY 56 #llss
XY EETE TR T RIFTARBRIBkEL, BN TRER:
PEREASREANEEN, X2 ALY 100Mbps IZEEHE
K,

b. High Flexibility

XIPVERNY SIS ﬁ‘é)ﬁ@ﬂxﬁ?;ﬁ% o

c. Massive Connectivity
6G FHCLAIER N ACRAVEShiER VS AEE

N, HREETLEENSENERINH, I
BRI THANEEHE T RE AL .

d. Latency Sensitive

65G ATCLAB T B EAR . IAZ ST FIESREHIESD
RAVRASRE L 53X LR AE I mAIRT SE SR H B PTAR S
AIBEER . TRBRERAUERBIEAE)T 1ms LI, 2
Rl 4G MEERITERIED Z—, FE 56 RZEM
2o _E TS BRI SR .

e. High reliability

B SRR SSTE 5G BRutFZIBBEFHEAYT
EMEBEEIEEHEEATHHMER.

57|
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f. Openness

5G WS mAHMFIESTUHT E, &K
5G PILEWIE—IKFFIRAINE, TEMETFER
RNi#iE 6G WS ZHA0FEK.

7= 1 5G BahllS5im=xIiR

Category Characteristics 5G Mobile Service Scenarios

Massive Content/

Immersive Reality High speed Virtual Reality Augmented Reality Video Streaming
User centric Crowded area
Intelligence High flexibility computing Service
Omnipresence Massive onnectivity loT Smart City LBS (Positioning)

Low Latency

Latency sensitive

Tactile Internet

Remote Surgery

Smart Manufacturing

V2X/Smart Robot
Mobility High reliability Drone Transportation Teleoperation
Emergency Public safety/
Publicness Openness Disaster monitoring service Private safety

>3 EREFEM 56 IEHEKT

Source: 5G Service Roadmap 2022, 5G Forum, 2016
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% 2: IMT-2020 S/NESR ITU RS

Metic ____________[Requirement _____________JCommems |

Peak Data Rate DL: 20 Gbps

UL: 10 Gbps

Peak Spectral Efficiency DL: 30 bps/Hz (assuming 8 streams)

UL: 15 bps/Hz (assuming 4 streams)

User Experienced Data Rate DL: 100 Mbps

UL: 50 Mbps
Area Traffic Capacity Indoor hotspot DL: 10 Mbps/m?
User plane latency eMBB: 4ms

URLLC: 1ms

Control plane latency 20ms (encouraged to consider 10ms)

Connection Density
Reliability
Bandwidth

1M devices per km?
99.9999% success prob.
>100 MHz; up to 1 GHz in > 6 GHz

»  4.1.2. EA 56 MBZDE

Single eMBB mobile in ideal scenarios assuming all
resources utilized

Single eMBB mobile in ideal scenarios assuming all
resources utilized

5% CDF of the eMBB user throughput

eMBB

Single user for small IP packets, for both DL and UL
(eMBB and URLLC)

Transition from Idle to Active (eMBB and URLLC)
For mMTC

32 L2 bytes within 1ms at cell edge
Carrier aggregation allowed

5G B, M DEEN, ERELLSub3G m=E, {F 2/3/4G KEIFEANTRR, BRESESMEN

IR, IGE5 |\ C-Band, 1EATOFSTEREN.

5: =W 4G-5G jEHNE D EE

Shopping malls,

e Cma hotels/CBD building

]

Coverage scenario Experience scenario

Campus, Hospitals,
Trans-hubs; Stadium

Ultra-dense scenario

Shopping malls,
hotels/CBD.building

Normal Buildings

Experience scenario Coverage scenario

2G Voice/3G Data

Current: 4G Era - LTE 2020:LTE + 5G NR (NSA)
C-Band
2T2R/virtual
4T4R Experience
C-Band G NR layer
V4TLR/4T4LR/
AR/VR
v8T8R
4 ity l i 4 ity L
G .Capam y .ayer Sub3G 2T2R Sub3G virtual G C?pam y a.yer
Video service 4T4R HD Video service
4G Coverage layer 4G Coverage layer
. Sub3G 1T1R Sub3G 2T2R )
Basic Data Access Basic Data Access
2/3GC 2/3GC
overags Sub3G 1T1R Sub3G 1T1R/2T2R overags

2G Voice/ VoLTE/NB-IOT

>7  ERHFEE 56 EHER T
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* 3. ERNEERAREG 56 EHAYEEINIL

Solution Ouil:::g;to- Tr?:ci:gg?al Digital Indoor
Business growth X X VvV vV
Network capacity X Vv X Vv
Indoor coverage X X Vv \

Smart 0&M vV X X \V
Value-added services vV vV X vV
Evolution friendliness vV VvV X vV

Investment return vV vV X vV

B4t 2G/3G BohBEME TIET MR, B
EIMOUESHTER, RMHEE 26/36 ERAXIGE
SMETZERMINE, 4G, BIMSSHEE
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Figure 9 Diversifying telecom services in the new era
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Figure 10 Sharp traffic increase in an airport after
the indoor digital network is deployed
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Figure 16 Business model of operator smart apps
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