TR 2R
IPSJ SIG Technical Report

5G/Beyond 5G BRICH 1T 5 AEEELOH -7 TOo—F

Hife A+

BEE  #AMEICHBW T, 56 BHRICEB W T H A — 27 ¥ a U NEIEERY O FETFEE L 5 TVA R, BEOEH & b
XL LD RHPRPHIFERFIZBIE L TV D, o ETIE, BB EN 1 Th 5 2 & SCHAFO #1454 B
HIZ, &2 WIIHRFOREIIGE LT, A—7 ¥ g VUAOERY HENER STV 5.

F—J—F : EBE, A—2 var, WER, 5G
New Approaches to Spectrum Allocation in the 5G and 6G Eras

TOMOKO YAMAJO *!

Abstract: In the 5G era, auctions are still the primary means of spectrum allocation in many countries, but their purposes and
rules are more diverse than in past cases. In some countries, administrative allocation are chosen because of sufficient supply of
spectrum and government policies, and depending on the type of licenses.
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Va VHIEOEB AR L T 5 ERIEGEERE S ML E S
n, ESiIZEHEINZ. Ly, SHEOXNICL Y ES
FHESMEWRT o, BRIIFEIND Z &<, 2012 4F 11
A OREGFE CHEE Lo T,

2017 FELABE, WEIRT O BIBISCEHEESRORBEE O 18
WA R AR B ik ) (2017 48 11 A ~2018 47 A)
BNV, B4 —7 v a v OEADRIEC OV Tk
ISR TN T & . HAT T, 2021 45 10 A ICRBE
2 Uit 2 B S A A e Ak 014 U BT B Rt
NG B, BAREFESNE O BB 7 X O BRGE
- EITW, AUy b TAVy bEEXLET, £
— 7 a v EEDHAROE RN A oS
RERFT DL LTWD[4]

3. 5G AiRBDEH

5G HOREBHIE, KESCHEZ KD 12 2018 FEH D
BETELAED SN TWD, KZE T, #HH4MEO R
RSG A= v a UREEEREILICOVWTE LD D.

31 BIFRFAOBITEHSA—V a3y

KEO 5G BEHE, I VK EMEE S 24GHz LL EOF
FARBHENEITLCED Y CoNTE . 20 RITIE,
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FEHE L7-[6].3.7-4.2GHz 1% TC N> 1) LMpiEh, EICEE
fii Y —t A (Fixed Satellite Service, LL N [FSS)) H=¥EH
BRAL, r—7 7 L Bl B Ricatm %
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ERIEMZITHREL 97 B NVESZITRD Z ERFAERE R D
UTFoATyarvwzbzi 5 thidnthns S BTz
WL,
® T x—X1: 46 DERIIRRFE XK (Partial Economic

Area, LL'F TPEA]) 128\ T, 3.7-3.82 GHz % 2021 4
12 A5 HETICHTEST

® 7 —X11:%Y ?® PEA ? 3.7-3.82GHz, 4K 3.82-

4GHz % 2023 4F 12 A 5 HE T2 ¥ET

3.7-3.98GHz DA — 2 = >1%,2020 ££ 12 A5 2021 4
2 AFECRMEENTZ. 5G AD I v KAV RE43icki-7
U Verizon ° AT&T MREMRIIITIAL U7z iR, HEALMREEIX
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% 900/1800/2100 MHz D TFHIY4 Ffse = % Ll L 72 [17]. &
NRANFEEOI ALy Vay b AV b (FRER) I3,
LR O H 55K & L TRFIciER S, EFIhik
W EIZIE ARCEP (2 K DB G L 705 Z L3 H
el Sz,
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EL,RAN =7 U > 7 OEA%EE. 3000 HiE
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> EEREKO ALy VREAZINET 5. 2020
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42 BE
HEIRBERERE
Economic Development, LT TSCED] K UNH{E F5E 5

(Communications Authority, LA [CAJ) 1%, 2018 4= 12 H,
47 A 726 % L T AR ORE R 2B £ 2, 5G 8
WE OB Gl 2 R R LZ[18]. M RAWKEIL, S VT
1% 26GHz & 28GHz (7t 4100MHz &) , 6GHz LA F Tl
3.3GHz #; (100MHz &) , 3.5GHz(200MHz &), 4.9GHz (S0MHz
i) &L, 2025V EICo VT, HEES+2ICH
DT LinbA =72 ar TIERUTERICEDEIME21TH =
LI, FFY YT D BRI G FTHE 72 JE K
etk (4100MHz i) @ 75%IZ 7205 a 1%, BRI
Brafeptl 252 & LS.

2019 4 3 H, CA OFBHPITHM TH 21@FFHEEHR
FH#5 % (Office of the Communications Authority, UL~ OFCA J)
I, 26GHz & 28GHz @ 1200MHz IEIZ2W\C, HFEDH -
7= China Mobile Hong Kong, Hong Kong Telecommunications
& SmarTone @ MNO3 #LiZ 400MHz #§&94" 2% v 24T 7=
[19]. BIMENRRIRD 75%IZ@ 7R n-oTc 2 & h, Bk
DEBY, BEAMEHIRS RN L Lo,

(Secretary of Commerce and

43 Yo HER—L

VU HR—IVIEREE AT ¢ TB%IT (Infocomm Media
Development Authority, LA TIMDA]) I, 2019 4% 10 A 17
H, 5G FEHOE LI 238M A4 3K L7-[20]. 4D
B xt4i% 3.5GHz & X Vg (26GHz KUY 28GHz) & L,
2100MHz, 2400MHz, 4.5GHz OFM4 L5 EH X Ratd 5 2
L L. HbET IMDA IE, ¥I#lD 5G HJEMEEIY 1%
F—2 va TR REAZ (Call for Proposal, LT
[CFP|) TITH Z & #E LIZ. ZDOHME L LT IMDA I3,
5G O RH4 I%F‘aﬁ&b\ DBUR BREA EBT 512X, A—
v a X DEPTE S DR L2 EHB LT D,
BARMIZIE, BOR BE~OKAOETMRE 2 IROEHEIZ LY
FHI L, EEATEHD Y TH I EE LT

® Xy NU—UFEE - LYV (40%)
T NT—=Z R - RT3 —~ A (30%)
JE SR (15%)
WMgeeS) (15%)
i —e 2 (FH)

CFP O HIEEIE 2019 4E 10 A 225 2020 45 1 A £ Tirbh,
A OSSR, F4E 6 A, IMDA 1% 3.5GHz f#F % JVCo
(M1/StarHub) K% OX Singtel |2, 3 U #%7F % JVCo, Singtel
K ONTPG IZFNENfT 5 Lz [21].



TR 2R
IPSJ SIG Technical Report

44 A—ANSGITIA A=ty D= ARERE

AAROw =BV 5G [ZHEBI LA L LT, —Ho
ExTlE, BN —=T A INVERZLDITTAX—Ry
N — 2 OMERICERBEZEHV Y TTWDS, 774
N—rxy hT—7 AEEKIE, A—27 v arTiER],
RFBICESSCHYR R TH S, T2 TIE RS Y ROE
EOEFIZHENT 5.

431 KA Y

MEF R~ b7 — 2 JT (BNetzA) 13,2019 4= 3 H, Industry
40 RBEE MESOSFTORHAEZMEEL, 3.7-3.8GHz %
n—Jv5G HOEEERETHZ L a20EL, RS 11 H XL
D SFF D BB & BRAA LT2[22]. BB IE, B
Ligg, R E Ry N = R A NR—F 5 YT
WL TEDDHILD. X 51T BNetzA (X, EU @ 5G /3 K
D 1>CTHD26GHz (24.25-275GHz) #u—h /L7 r— K
N RRETDHZEEPREL, 2021 41 A L 0 EEIRIC &
D RFFORAT A BMA L 72[23]. 3.7-3.8GHz IZ@EH¥EH 1
K BHIFHFFILRD LTV AW, 26GHz (25T idil
BHREREEDREG L V-2 2RHET I8RO LT
W5, 72771, 3.7-3.8GHz IT DWW T %, BIEFEHIC L BF
AERBEMICRD D Z Rt & T 5[24].

BNetzA (2 & % &, 2022 £ 1 H 15 HE/E, 3.7-3.8GHz 1%
187 D HEFE Y 186 1£12[25], 26GHz 1% 9 D B 9 1
ENENRTDRRLST STV 2D[26].

4.3.2 %EHE
Ofcom 1% 2018 4F 12 H, XA NIV VHEEL,
FERFICA 7 X—va VAIMOE S E b1 b3 72 OfE
KELT, I oFAEHEIAX—A TR AR LT
DT EHEMEEL, 2019443 AETAMFMEER L. £
DOFERAEESE 2, F4E 7 H, Ofcom 1ZHEREIRICR ST,
k2 RPEESHOL—YF—BH LO=—XIZAE L2 JE
o7 78AL, n—AV Ry U= ERATLIZ L%
WREICT B 720, D 2 SO AR LT [27].
® =T KT U kARG
> %4 E B : 1800MHz (1781.7-1785/1876.7-
1880MHz) , 2300MHz (2390-2400MHz) , 3.8-
4.2GHz, 24.25-26.5GHz (BN H 71 D )
> EAA N E YR — NS T, o
N (AR, fER, 7~F 2 7 BRSE) 1]
AL TWARWHURICIRE L TEHAT 782 %7
([N R
> ARG E PH GO 2 FEEARE SN,
FIHALE TN R EGFT 2R E L T Ofcom (T
359 5. Ofcom (F sk /5 (2 S0 A5 A < J8 e B3t H
DFEEET D .
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> PEZ IoT, Wik, #L¥, BESOSHICEIT S m
—INFy NU—J REEYR— T DI E
THE.

® T—HLT Uk R

> %I % & W ¥ : 800MHz, 900MHz, 1400MHz,
1800MHz,1900MHz, 2100MHz, 2.3GHz, 2.6GHz,
3.4GHz

> BRIZEANAVEERIZE D Y TON TV DHEIK
DL, BAEFHA SN THARWY, 7213 ELH
WZHFE DT Y 7 TR FE S TR O R
[ZDWT, HFINECHRITFEA S, 1 P47 045
950 A~ > R CFIFH FIHE.

> L—F OISR I 2 =T 12k B
—HIVERANT a— RNV RERZYR— b
T 5 & EHE.

Ofcom (2L D&, =T K7 7 &AL, 2022 1 A
27 ARERCICH 128 956 £, HH 71728 345 31T &N TH
D[28], v — T 7 &AM, 2021 4F 7 A BAE 18 %
NENFIT STV DH[29].

5. BhYIC

B A — 7 v a v oEERHINL, FEERMEE &b
& < TR U772 NS E G, RS SR % e f
ThHZELLENTEZ.L2L, AFETERY FiFzn o
MOFEFIZROND X, KEDA—2 a3 T,
HEOoZ OBRE, % L CHMERD D OHI RGN
LRI LTS, FREREBERER S THLZ LR
BORFOF &7 E2EBIZ, A—7 v a Lo 5k
ERALZELDS.

5G K " Beyond 5G OFFICBWTIX, BHEAMHA=—X
NETETHRL, 2— R —2HL S L TN Z &R
TREND. SEBAFCHN Y R B O 2= 0F %
etk LoD, EEEEYZ N L CEDL I RMFKEHEL T
WD, BIEHMEFRL TBLLERHBEA).
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FCC Opens Inquiry Into New Opportunities in Mid-Band
Spectrum (Aug 3, 2017)
https://www.fcc.gov/document/fcc-opens-inquiry-new-

opportunities-mid-band-spectrum

FCC Proposes to Expand Flexible Use of Mid-Band Spectrum (Jul
12,2018)
https://www.fcc.gov/document/fcc-proposes-expand-flexible-use-
mid-band-spectrum

FCC Expands Flexible Use of the C-band for 5G (Adopted on Feb
28,2020, Released on Mar 3, 2020)
https://www.fcc.gov/document/fcc-expands-flexible-use-c-band-
5g-0

FCC Announces Winning Bidders of 3.7 GHz Service Auction
(Feb 24, 2021)
https://www.fcc.gov/document/fcc-announces-winning-bidders-37-
ghz-service-auction

ARCEDP, Allocation of 3.4 — 3.8 GHz band frequencies: Arcep
transmits its proposed allocation procedure and candidate
obligations to the Government (November 21, 2019)
https://en.arcep.fr/news/press-releases/p/n/5g-7.html

ARCEP, The companies Bouygues Telecom, Free Mobile, Orange

and SFR have all qualified to participate in the auction for 3.4 —
3.8 GHz band frequencies. The auctions have been postponed due
to the current health crisis (April 2, 2020)
https://en.arcep.fr/news/press-releases/p/n/5g-13.html

ARCEP, Final results of the award procedure for 3.4 — 3.8 GHz
band spectrum (November 4, 2020)
https://en.arcep.fr/news/press-releases/view/n/5g-041120.html
Ofcom, Advice to Government: Further options for improving
mobile coverage.(September 14, 2018)
https://www.ofcom.org.uk/ _data/assets/pdf file/0017/120455/adv
ice-government-improving-mobile-coverage.pdf

DCMS, £1 billion deal set to solve poor mobile coverage (October
25,2019).
https://www.gov.uk/government/news/1-billion-deal-set-to-solve-
poor-mobile-coverage

DCMS, Shared Rural Network, £1bn deal to end poor rural mobile
coverage agreed (March 9, 2020)

https://www.gov.uk/government/news/shared-rural-network
Ofcom, Statement: Award of the 700 MHz and 3.6-3.8 GHz
spectrum bands (March 13, 2020)

https://www.ofcom.org.uk/ data/assets/pdf file/0020/192413/stat

ement-award-700mhz-3.6-3.8ghz-spectrum.pdf
ARCEP, Signature of an historic agreement between the

Government, Arcep and mobile operators to accelerate mobile
coverage in the regions (January 14, 2018).
https://en.arcep.fr/news/press-releases/view/n/signature-of-an-
historic-agreement-between-the-government-arcep-and-mobile-
operators-to-accelerate-mobile-coverage-in-the-regions.html
ARCEP, New Deal for Mobile: 900 MHz, 1800 MHz and 2.1 GHz
frequency band allocation results (October 25, 2018)
https://en.arcep.fr/news/press-releases/p/n/new-deal-for-mobile-
1.html
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SCED and CA Announce Arrangements for Releasing 5G
Spectrum in Various Frequency Bands (13 December 2018)
https://www.coms-
auth.hk/en/media_focus/press_releases/index_id_1824.html
OFCA, Offer of Spectrum Assignments in 26 GHz and 28 GHz
Bands for Provision of 5G Services (27 March 2019)
https://www.ofca.gov.hk/en/news_info/press releases/index_id 18
91.html

IMDA, POLICY FOR FIFTH-GENERATION (5G) MOBILE
NETWORKS AND SERVICES IN SINGAPORE (17 October
2019)

https://www.imda.gov.sg/-/media/Imda/Files/Regulation-
Licensing-and-Consultations/Consultations/Consultation-
Papers/Second-Public-Consultation-on-5G-Mobile-Services-and-
Networks/5G-Second-Consultation-Decision.pdf

IMDA, 5G Call for Proposal (“5G CFP 2020”) - 3.5 GHz
Spectrum Rights, mmWave Spectrum Rights (24 June 2020)
https://www.imda.gov.sg/regulations-and-licensing-
listing/spectrum-management-and-coordination/spectrum-rights-
auctions-and-assignment/5G-CFP-2020

Bundesnetzagentur verdffentlicht Rahmenbedingungen fiir lokale
5G-Anwendungen (March 11, 2019)
https://www.bundesnetzagentur.de/SharedDocs/Pressemitteilungen
/DE/2019/20190311_LokaleFrequenzen.html

BNetzA, Frequenzen im Bereich 26 GHz

https://www.bundesnetzagentur.de/DE/Sachgebiete/ Telekommunik

ation/Unternehmen_Institutionen/Frequenzen/OeffentlicheNetze/L
okaleNetze/lokalenetze-node.html

RFEEE, [v— 56 DM M)
35, Vol.39, No.1-2 (2021 429 A)

Ubersicht der Zuteilungsinhaber fiir Frequenzzuteilungen fiir
lokale, breitbandige Frequenznutzungen im Frequenzbereich
24.250-27.500 MHz
https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sac

RSk

ip

hgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenz
en/OffentlicheNetze/LokaleNetze/Zuteilungsinhaber26 GHz.pdf;jse
ssionid=3CC274E5F243 AC45DB8CF89C6752C707? _blob=publi
cationFile&v=10

Ubersicht der Zuteilungsinhaber fiir Frequenzzuteilungen fiir
lokale Frequenznutzungen im Frequenzbereich 3.700-3.800 MHz

https://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sac

hgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenz
en/OffentlicheNetze/LokaleNetze/Zuteilungsinhaber3,7GHz.pdf:js
essionid=3CC274E5F243AC45DB8CF89C6752C707?__blob=pub
licationFile&v=17

Ofcom, Statement: Enabling wireless innovation through local
licensing (25 July 2019)
https://www.ofcom.org.uk/consultations-and-statements/category-
1/enabling-opportunities-for-innovation

Ofcom, Spectrum information portal
https://www.ofcom.org.uk/spectrum/information/spectrum-
information-system-sis/spectrum-information-portal

Ofcom, Local Access Licences (01 July 2021)
https://www.ofcom.org.uk/ _data/assets/pdf file/0021/222591/loca

l-access-licences.pdf




