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+ 3GPP : Third Generation Partnership Project

- 5G : Fifth-generation mobile communication system

+ 5GPPP : 5G Infrastructure Public Private Partnership

-+ ASIC : Application specific integrated circuit

- ARTES : Advanced Research in Telecommunications Systems
- BER : Bit error rate

- D2D : Device to Device

- DVB-S82X : Digital Video Broadcasting - Satellite - Second Generation X
- eMBB : enhanced Mobile Broadband

+ ESA : European Space Agency

- EIRP : Equivalent isotropically radiated power

+ ETSI : European Telecommunications Standards Institute

- GEO : Geostationary earth orbit

- gNB : Next-generation Node B

- HAPS : High-altitude pseudo-satellite

- HTS : High throughput satellite

- [oT : Internet of Things

+ LAN : Local Area Network

- LEO : Low earth orbit

- MEC : Mobile edge computing

+ MEO : Medium earth orbit

+ MIMO : Multiple-input and multiple-output

+ NFV : Network functions virtualization

+ NR : New Radio

+ NTN : Non-Terrestrial Network

+ QoS : Quality of service

- RAN : Radio Access Network

- SDN : Software-defined networking

- TR : Technical Report

+ TS @ Technical Specification

- TSG RAN : Technical Specification Group Radio Access Network
- TSG SA : Technical Specification Group Service and System Aspects
+ URLLC : Ultra-Reliable and Low Latency Communications

- VM : Virtual Machine

- VNF : Virtual Network Function
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8% 2 : 3GPP CTHigT I LT W 3R 5G#ED 2 — X 7 — %

%07 : 3GPP TR22.822 V16.0.0 (2018-06)

Technical Specification Group Services and System Aspects;

Study on using Satellite Access in 5G; Stage 1 (Release 16)

(AT, 3GPPTR22.822 Icit# E T W3 EWCEFAHL, %% — A D Description & Service Flows %
CIS )

5.1 Roaming between terrestrial and satellite networks

5.1.1 Description

Rttt a v FFoBO 0 a3y FHIica =K (UE) 20 15, fZEFHHR. 2 ofthoElz
bV A=Y SR B,
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/=l uw =3IV IOBE»P LA L —X Terr A 1 Sat A & D v — I v 73 % E,

-UE D EHEFRICT 722 TER WA, o= 750 UE #{f-> CHERIET 2. 72, % Oftfih
23 Relay UE ZHE$ 52 &b TZE 5,

5.1.2 Pre-conditions
c a7 FDUE L Terr A DY —ERICHIAL T3
s Terr Al EA =L — XD Terr B EHEARL —ZD SatA ¢t u— 3 Vv IERKA TS,

5.1.3 Service Flow

cavTHFiEey TAXLTEBMAE I, BT Terr A DAL — & L HH,

- it Terr A DALy YDA B,

- UE IZ Sat A %33R

- MENZIG L C Relay UE TSatA 4 v b7 —271C27% <,

- B A&

*SatA DA ANL Yy VIETH UE DA v b7 — 75ERGEHIC LD Terr B 3%,

AV T I LES I NTEREICH Y 5, TEORKHME TEPMNE Terr B TfT 9
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Figure 5.1.1-1: Need for tracking and tracing of containers

5.2 Broadband and multicast with a satellite overlay

5.2.1 Description

+ 3GPP 1T Release 14 iITBWTHAICKBLEZARDO TV — b RAZRETIZENf LAY P T —21(C
DWTHUE L 72,

cTV, avFvY7ang Z—3EELE N4 v 2 72— A TZOH - AZEHERMEcE 2, %<
DY AT LELDOHTAAL T4 b e L TIRBOEDIER, BEBGE Y — 22T Y 2L T A 55D
FIVARTLY P E-FREXEENS,

- Release 14 @13 eMBMS (enhanced multimedia broadcast and multicast system over LTE) 1=
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WEIZZ2A V) - - REELAREL T2 v AT 2L 2 &,

DT 7u—FRERICHIRTE, H—L v — " —mIRTTHE - FOMiE T T A IV T VYD
KB OTHEDOIEEANL y VDAY v P EEREL L RIGR~OT Y 2 a7 vy RS A A6
TH b,

5.2.3 Service flow

‘UE~0ay 7y VREE#HRS Y b7 —2 (SNO) Zflio2fi%e— F T 3,

- RS S (SNO olg4h) HicEs 53, MNO FEE M PICE 2RI EANA LS Yy T — 2 REL T
avFvifsans,

AT MNO b LLIESNO 20 ZfEL 72T —27u—%&KT 5%,

5.3 Internet of things with a satellite network

5.3.1 Description

SS5GEHEA Y PT7=213—0b L BEHOMED I VAT L—vavD—2thd, HEix UE 2
IRon RFENCTERINS X2 EHEICKEI NS  HEI VAT L—vaviiZa—" a1
v YW@ UE ICHEAE Y — v A2k 2,

T =R 7T Nf XE5G L AT LRV DPDOET Z2ENA VLAY P —FICkoTaxrs 74
T4 it L, MBI o8 L v DIERZREES 5, BEa VR -3 v I T 2T s TH S

=

Do
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—5GHET 7R3y NI — 23 ALy DR LS Y P — I NER X B,
—5GHREAY P —2¢ L Tldu—3I v Itk W fhio5G Ay VY — 2 ICIERTX 3,

5.3.2 Pre-condition
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DAY P OFHHANCHEFED 5GHi EA v PV =27 ZTERICAAN—TERVI LD 5T,
-LEO 24y F7 =7 3FMHAfECTH b, ZDAXY P THILERIAN—TERVZ Y THHN—TZ
5,

5.3.3 Service flow

- SR IZ VIP O HLIC3KE

ATy P =NV EEE WRIZZDOAR Y P =2 Bl U CAEREET .

EEAY P77 T, HoMi By P 7 =27 DAL BRET, SR IIEEA Yy P =27 2B LT
PEEREY RET 5,

5.4 Temporary use of a satellite component

5.4.1 Description

cF Y FNT =2 FRL—&(F5G Y RATFLD—HE LTOME RAT #JERT 3,

LT EL TRV DPDOEEZEUET 20b Lk, 5GHiEA Y P =2 BERINE A v 7 T
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- FFEIC C 0 BAHEB YR ZITV, REORES VR T 4 v 7 FR—+ 2FET 2 AIHHEEFE
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7 DEECIRT Z{To T b, Alice 13 5GEIHD72DARE 26 DHHF—F ZEKL Tz,

- Bob (ZfaEHBE CHERKY ZHL L T b, FTEHDO I —F 4 % — b %275 2D 5B L TiEE)
LTwaF—LlopizadEe LTws, R Y 713 D2D, 250wt 5GH ALy Uiz
Tz,

5.4.3 Service flows

« Alice, Bob lZHF DO S5GH EA Y VT — 2 T 7 A WEE L 72 o 77,

CHREMEZ B A Y P — AR —RIEEANL v T UE BPHREICT 72 ATE 3 X9, R
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5.5 Optimal routing or steering over a satellite

5.5.1 Description
- Alice 1 ALM*% i o 7= IR O BLGE T2 . % 213 5G #ii | RAT D A3 L v & Db o f i
T eMBB DPEREIC DT b Il CHIBR 235 5,
*ALM : Additive layer manufacturing process (3D 7'V v %)
cF e, B2TIBEILICERTSG THNN—I NV Y TICEEL 7,
‘A EEEIMEENTE Y TEERIEZ N Z N ALM O&ET 7 7 AT vy 7r—F I T, ALM
v FEMIC R Y, BOEATE L,
-1 B2 THETD ALM 7 7 4 L OIRREE M L, BNIIREEIC 72 2 ATREMED .
- Alice I3 & b IR 5 U £ — T & 2HREWAEA T 25HH T, v 7 A2 b e -l KIGHE
DIIAIH,

5.5.3 Service flows
- FREBIRRME Z BB T, - RBEBEIC X AFHFIC X o TR AN B,

Table 1: Possible 5G Satellite or 5G terrestrial connectivity according to latency requirements

Connection Characteristics Path Path Path
Satellite Non Latency Constrained Down Down
Terrestrial Latency Constrained Down
Satellite Non Latency Constrained Up
Terrestrial Latency Constrained Up Up
Factory FF FF FF,SF

5.6 Satellite transborder service continuity
5.6.1 Description
CAEDOARL =X TAICLEE5G HiEAY P —2 DALy Y BEIDOAY P =241 —%TB
X25GHiERAY VT =T DALY URD B,
cHRSADHANL Y VI TAL TBOAANL y VL =A== v 7T, HESBDOA LY VT
TA L TBOAANL vy VL —HA—n"=F v 7T 5,
*TAELTBILT7®AT&% UEXSA, SBICHT /7 vRATE S, fifRavAi—3 v M3 Toay 7
4 F¥al—vavoNO—D2&5H8RBT 7 A4y VT —2Th b,
— 5G R RAT : FIHIT% 3 TA, TBD5G T 27224 v b7 — 27 ODYLiEAAHE
— HRET7 723y b7 —2 :TA, TBD5G a7 4y bV — 27 ~DHEkiH A HE
— ARV FT7u—v5GAY M= M LAET /ALy P72 L aTHRERFFL. TA, TB
Ewu— v RO
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5.6.3 Service flows

- Alice IZRITH. WRIZ, H&PIE5GHI Lo TA BRI Tn 3,
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- Alice 2 B EH O EH I EF,

Terrestrial

Satellite Coverage TA

Coverage SA

Terrestrial

Coverage TB
Saiellite
Coverage 5B
Metwork B Metwork A
Service Anea Service Area

Figure 1: Multiple countries and multiple terrestrial networks that include satellite access

5.7 Global satellite overlay

5.7.1 Description

- TR 22.891 TR I3 X 5 ITEHGEIE (ZPBRA Il 25 H 5, 22 HITEE, 7 7 4 N —TldEHD
2/3, ZDHIFIDOHCHE 1msec DELE% 300km DZEMIEHED L < 1F 200km D 7 7 4 S — Gk IC KD
535,

-2 SO FEEE T 5 L BT F ) EEE 7 7 AN—DORBIEERT TV r—ravickoTiEZY
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5.7.3 Service flows
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SE), Zoftho X b FEf#tD 7 — = (o¥) SE-m ¥ Fv SE) TldHi b — 285 E L,

5.8 Indirect connection through a 5G satellite access network

5.8.1 Description

-TR22.822 IZEd#k D “Service Continuity” & \v ) T — A7 — X% EET 25 & . % DY E— 2 —HFF5G
DEZR T Y TICW5, H25WIIBEIERPCRFNERICL Y 5G3MEX a2 b Lk, 5G#HAE
A2 b7 =23 INODERICEZLZEVPHEKEITHA S,

- VE— MRRPFHRICT 7 A TERWEG, @R 7 7 v ADARERNEK (Relay UE) ICHH#i 3 2.
Relay UE 13V £ — bk L 5G a7 4y PV —2% 5GHET 7 v X %@ U CHEENICER T %,

5.8.3 Service flows
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VDPOHENDT7 74 P TCRAY—= bR VILEXDV T 79 PMEZE20F =y 7 L7z,

- Pauline 3 ABHFE TR Z 5 A bNT Wi, LFICHROH TR S 72 AT D3 E 7 N\ D SRIEE) % 4K
FHIND LD D, TN/, HLIIFERmARZHERWL 25 LHICES, oA ~— b h Vi3
BICHERED22Y, Relay UE & L CEIfFT 5, Alix % Paulin DR TIIETRITE 2 720,
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Figure 5.8.1-1: Interconnection of UE to a 5G network through a bent pipe satellite enabled and relay
enabled UE
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Figure 5.8.1-2: Interconnection of UE to a 5G network through a 5G satellite enabled and relay enabled
UE

5.9 5G fixed backhaul between NR and the 5G core

5.9.1 Description
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TWARWERAYTH 2,
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- Alice & Barbara & Civille D% H B RFEEANA VT VIMEZ 253, KICEL TAHIKEH 2% 7%
%,
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5.9.3 Service flows

CHERAT =D 2 ODRMEEAANFRL — X OEE S — AR B, CCCRRER Y T —
2 SHEHVTRART —EENAAFRL—ZDATHy N7 — 2B 0EELTS,

+5G a7 ¢ NRIEIDA v &7 2 —RIHEY v 7 %BLTITH,

Ry b= T vy e ORI — XA DH — R MEAET 5. Bil213 AME/SM*o
FIRTEALIE Sy 7= AT ) FCR— AL T a=hr— 2 v OB ER S,
*AMF: Access and mobility Management Function

*SMF: Session Management Function

5.10 5G Moving Platform Backhaul

5.10.1 Description

- FRiE St TO 28 1000km % EfTT 2 &Y — v 2% Fdth, TO AT vy 2 —T A AV P —E R
ETRTOMREIC, EARTA v 2 -2y P —e 22T 2 2 L 2HWEL T 2,

c ¥ 7. ZoftIERR O TO Wlf5Ic b #EH T 5,

5.10.3 Service flow

HEDEANANARL —RXFAZF X R IV TFFXRAL S TE-FFXRAITCIVE =T ARV
Favrv Yy EBIFEOR—AZXT = a Vb LAFHEHEOR—ZAZXT—v a3 VRHTIRIET 5,

- BB E O ZEE S 2 R, R Lo ISR,

SEHBICHbNE AT Y VI TODR—ALAL Y 7 FICA T L ABEIGLCT vy 7F—FT& 3,
A VR =3y P —ERBMEZ S UE BliOT 724y b7 —2 ZHICHEAE L THHEZ 3,
TODA VEA—F NP —CRABBEILIGLTAY P — 72X 5,

5.11 5G to premises

5.11.1 Description

» Neudorf (Z 1970 FFRUCHES 72T V7T AD &b & DR CTEEE 13K 80 Ao IRIRAT & L TR F — 3%
DL IHED N T, IBEALDEETY 7 b RthIREIE L 7225, #ar oin/z 74 722 A A Eh
TANRD D 5, FEFCURE, JEEIXEREZ T Tt 72 o 72, 4 Hilv w2l i3 R 477 DSL (3$gft ¢
Eh\, T, kT — DALy VIE RO T RIVICIEATED EANDERNRBEEL EET 2
Ab i, Lok Abwd, 7F—7rathd 5, REFEBGEFRZH -T2,

5.11.2 Pre-condition

FEARL =& SRV — v A% HEA,

cHIERARL—Z TIZSLIRELCZOT ) 7ick ) BuvlfEBig2iRt+ 23z bicL 7, 22Tl
=L,/ A7 4 AT = bz A=y P EHCCHRS tHETZEAES R TCWI-FiAMHEZ % X5
23 %,
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5.11.3 Service flows

M EROARL -2 T 3HRE%ZHoC7 e —FF ¥y XA b, A FF¥ A P2ITH, 77—tV 24 TOD
Fry v refte, TRavr vy 2HECREST S 2 e r R ZRLTREAT 5,

I = F Yy A ME AT VS, b VREBIES LI R TSR ZfE S,

- T ix, HBRICHM RAIEICH 27 — b7 = 4 25, Z D 12w 2 8 LA EAF] RALE IS 20
ANBZWLC TSy DB 2THEICOWTHRHEL T 5,

5.12 Satellite connection of remote service center to off-shore wind farm
5.12.1 Description
CBNEET T DAY P T =2 IK5GH R AR v a vEAATS
sV E— P —E RV X —135G WREmRAEH
- JE— I —t A+t & —(F ConnectionB IC X %V E— } ¥ — ¥ REF5HT& % PLMN (Publicland
mobile network) IZHEREL T\ 5,

5.12.3 Service flows

5GHRE A v a vIIhEORNFKE L EROY — e Rk v 2 —Ro@FicfEb s,

s VE—FE=ZY v, KR O R GiIlgE R, KEE (LEO)

cVE— MRV E—TOT— R D0 D#EET —2D7 v 7u—F: KEET v 7V v 7
T

A VTRV FTOE—EVOR YT F Y AE T ZMRER : HD © 74, (GELE

CHARNT D700 v T2 DXy va—F KEBT v 7V v T—4

CVE— bRV E=DOF VI A POV - CRAHLEE~DOF K — MERIRE  KERAY V) v T —
R

wind turbine
network

wind turbine

remble

service centre

wind power plant
communication network

centrel centre
(SCADA)

Figure 5.12.1-1: Example of off-shore wind power plant communication network connected to inland

remote service centre via 5G satellite connection
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