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requirements ) :

HETRRTAIRE > {RIFF AL AFCCR TR P
ﬁ SR A MR DO N ’F?FR?@'-Q Foo P EIRIE P HP
Pl AR il F AR R FIRIEND B 2 FF chig BLpF
AL AL 5 i E 8 (coverage period ) °
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P4 2_ Hiedd (Termination of authorizations ) : 4o % 34 & 4% 7
AR R paE ‘/%B?Flrﬁaﬂiﬁz»*% A HEmE R
ERe RER S UPE I %‘rﬂﬁiﬂ” £ F BFCCRFEITS
R 0 H R %ﬁ ERE VGBS - [Nl e

HREFGF A2 ﬁ 75 i 4v ( Licensee notification of
compliance) : #FBRIFF A 4odk LRI PN B4 IRIE N Y
o AR EFPP IR ERFNT FIRIFZ R K R
B 1 FCC 6014 .3 &rFCC o %3 v Jf i 3k & i
B E&IS15% I

\/) 7

A
£y
=

5 [ 34 (Requests for extension of time) :© L & 4F §

" $ LFCCO01# & fat B2 P & imFH o %5
]‘\'\’»/E AEERNREHERDHER oiiréﬁﬁﬁ:ﬁf”ﬁ AR
FCCe % Nt i F » FCCHR-B T & LA R+ » ZHE
B A - st T e esd ) (termination pending) s i
30% ook 230X P HRIFF X AT a‘%ﬂz;’%&p(petltlon)’

F OB P R i 0 PIFCCH#-€ Fesl 5 o

~ &
|
Z Eﬂ

2. ¥ 1@ 5 % (Geographic Area Type )

F W& R R “%F‘v\?v;hﬂ‘? IO A 1 A - N

B BN TREFL AT AN TRLNTFEL R
( Cellular Market Areas, CMA )o 3% 4 % = ;V #-2 R & i
WD HRL A AR A T g 8% (Metropolitan
Statistical Areas, MSAs) 11 % #R+} PR72+% (Rural Service
Areas, RSAs) & /%7 £ 7341 A~ %°

m FCCH ity FhT R E > RFBpEATAHFTH - A T
BREMAE T S 3 21004 A & 7w ((those

counties or equivalent with a population density of 100
persons per square mile or less, based upon the most recently

! https://www.law.cornell.edu/cfr/text/47/1.946
® http://wireless.fcc.gov/licensing/index.htm?job=const_req_home
> FCC AREAS,FCC, https://www.fcc.gov/oet/maps/areas
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available Census data) * - 7 o FCC#-47 3% 12 CMAA F =
'x’E‘-F#ﬁ% T Bk R ER R {5 RAERH
BoRoE ARG F FareEk o #4-2008# sHAuUction 73%7
& & 7700MHz » 2 ¢ 704MHz — 710MHz ~ 734MHz —
7T40MHz T 11CMAA § » 3% ¥ 4 N it & 3 5 3506 10
EE o HBI P o A T70%H ;{ 2 B3R SRER O

3. W p AF L £ 373 (Tribal Land Bidding Credit )

N

d 32 FRiE e (Tribal Land) @ 3% A L0 chif g
E?F’FCC;’ﬁrgiﬂm“/'mﬁ@ﬂxﬁm o R

b B4 IR % b ’&Z% T IRFE > 2000 B 4ee 3t 13 & 4
T_iE PR GE b 4R B PR AR AE T R PR A G il

R £47: ?’Wr%ﬁ eh T3R8 4 47 ¥ ik £ 3738 (Tribal Land
Bidding Credit, TLBC ) - 2004+ FCC¥t 3L p| :& (733 & > ¥ =
FTRFRZ Y FHE - HREYER AN RIEF
B PRIE S R o

GFCCHE4n § ¥ W35 F £ > 7 & & £47CFR
L2110 = e i 3 % B (7 9 A PRG% > T EFCCHR
P Bl & CURE AR Bl R B R
i

B> TLBCE F » #7247 CFR1.2110 5 4§ & 4-F

i * TLBCen & 238 7% - (Quallfylng tribal land ) » % A&
BATE Adcdy o 7 RT ppjé % % (subscription rate) # 4z
#H85% ix P B 2RI 2 B 8% & %9 & (Reservation) ~
% (Pueblo) 12 % 7 % 3 (Colony) -

-

Fkg e f‘fa—%;é 9180 % o & JE g F FRE FC frehin
(C rtlflcatlon)

4 Report and Order and Further Notice of Proposed Rulemaking, FCC ,2004,11 .
> Auction 73:700 MHz Band,FCC,2008,03
http://wireless.fcc.gov/auctions/default.htm?job=auction_summary&id=73
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TR E AR B 2 2 a3k (site facilities) & 3% &
PR 5 B4 F];ék# BPRFF R 5E T & (tribal area) it s =
‘@ﬁf"%%"‘ﬂzmﬁ‘j—mp#%gﬁ T sl
BEERABRE NS G HE IO RIE S R EIR
ﬁ‘m#\fﬁfg BEG 7 EILAUAR -

2t 180% P # o ¥ g4 i FCCHE 2 ) 48 JETLBC
zf&ﬂf«ﬁﬂWQUA¢“ﬂ2ﬂﬁ# BE S B A 2% 6 g
o B 20IEH RTINS o

gﬁa’fa%ﬁwﬁiﬁﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁo

& 473 = ;% (Bidding credit formula) :

E\

T EITEBRY & RIVE R e iz o 2008 > &
¥ ERFE50g F ik £473E o%ﬁﬁﬁﬁﬁ’ﬁiiﬁg
¥ 92,5004 & il £ 73R o

- £ 3738+ *T (Bidding credit limit ) :

-\\

4o% & & (high bid) 7 42i81008 % ~ > B|47K £ 38 4
AL £50% - 4ok £ 4761008 £ ~ 5 v A 425200
FE o MITELEIGF A FREO0F £~ o 4otk £ 4215200
BE o PIATE £ F FAQEIE £ 935% o

&

=
i
¢

? AR LA AP T AITRD T R
Hrﬁgaﬁ%@%ﬁﬁ%f& &4 -

¢ JE s file a certification that it will comply with the construction requirements set forth in

paragraph (f)(3)(vii) of this sectio
7 47 CFR 1.2110 (f)(3)
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p 20002 2011# - FCCAI2p#EzHdp g @ L B3 £ 4
AT e hipdtipg ¢ o VR LSRR 218,791
% o« FCCR) @ 4cF| 16055 3 29 » ~ @ 16B =22
LEFCConzg4p] » T 43 L &473 - 1617\9' T~
YA if& Lo R HESL B T HE é\izouﬂ »FCC
e RN R AR 23T S 8871H £ A0

(=)2016 " g &-4p § 4 (Incentive Auction)
1 FeRp2se % 2

2012%& > ¥ ¥ WAG LTER 5 B » 48 k4% § chig iz
A g E B RIE TR R HHEH D R i 4 - FCC
e PREXRIIEHFT R BHA R 3 FTH @%J
LRGPP $E RSP RAIRTE 2Ry
IMEL -

2010+ £ WK »&#E 2+ % (2010 National Broadband Plan)
FA 41 T #ER 4§ (Incentive Auction) § 24 7% B
Foo R R T PRI S P HRanE B BRI
O RRR LB > @ A E T O R T
e & S Y o BB R Y sk o 2
R R ¢ ©2012# 27 id 34342 % (Spectrum Act) > #1g
FCCie 7 dp §f > b X p R &g & R
W B 7 5 B IR - 2012 FCCH # B>t B4 § e (G
4] %1 24 ) (Notice of Proposed Rulemaking,NPRM ) » #&
A3 d WHIRD o Bk L AR 0 o FCCh201426
P MY R § o (R4 2 & 4 ) (Reportand Order) © #
Wizdp foeinAR > 04 2 B600MHZA B T EF vl AL
wip g S -

é«_f;cﬁﬂ > iEARY > FCCRLE PN ¥ ¢ AR H i
Bowmimy g F el MF 4 - FCCa2014#67 5 #

8 FCC, NOTICE OF PROPOSED RULEMAKING:In the Matter of Improving Communications Services for
Native Nations by Promoting Greater Utilization of Spectrum over Tribal Lands,2011
’ FCC,Broadcast Television Spectrum Incentive Auction NPRM
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s

M TG R BRAG h(FRE L) 2
#1 FCCni * BRA me%éx Vel o )85 SR 2 3
ETdr e §ERFLF L ERGHETE ~ { F nf)
Frdl T e KA o B HRRY ST 0 AT T EIRIES &
SHE % 7 R v 74 (availability ) o § PFE RS 5 929 0
PR P F R EED AR EH B3GR AGIRALIE E
e 57§ 379 K it PR g - FCCL M2
AR e L LR FERAGE LA 5 R
BEL B T AT SR TS Fid o

(T

She

FCCrdp di » o A0 4m 3414 > 1GHZ ™ cidfi g 0 & % 20 3%
&% F(coverage )> m & AR ¥ B * >N 3R % & (capacity ) °
Ft > FE R Y B A ;au%n g e MR RO TE > AL
¥ rix d B Ao 3 2 F RIF K A P AE (threshold
requirement ) &t § ¢ fA 7512 p 45> 2015% 6 pFizFCCA A
ehTom Wheeler 7 3% 21 s ¥ 41 ¥ 85 12 2 744 g 38 35 3%
Bl £ 4T 0 1RGR IR H b

s AR 2.2 N >
LRI TRERL L

B+t & A4 € (Rural Wireless Association) % B 4 54F 15
¢ (NTCA - THE RURAL BROADBAND ASSOCIATION)
%7 ﬁﬁ&ﬁﬁ%%%ﬁyaﬁﬁﬁ%§° AFELL
o HBE M R PEE A SR B B E L
A i F oo FCCatv 43 3w | A4 3 end & 3 > 1 105
S BRI A fr R HINE o HiTH S Bk > w2 B
HiFd G Bie g §es o o/ EFCCAILqpf & ¥
#CMAZ%L % { | ehPEA (Partial Economic Areas ) ~ & » #-
{3 240t 2 ) RS B R B e FaL o

10https://www.fcc.gov/news-events/b|og/2015/06/25/enhancing-competition-and-opportunity-mobile-

marketplace

" In the Matter of Comment Sought on Competitive Bidding Procedures for Broadcast Incentive Auction
1000, Including Auctions 1001 and 1002 ,Expanding the Economic and Innovation Opportunities of
Spectrum Through Incentive AuctionsCOMMENTS OF THE RURAL WIRELESS ASSOCIATION, INC.AND
NTCA — THE RURAL BROADBAND ASSOCIATION
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Bt g St Y S A A 0 B
Ratg4TEMT M FCCart L P > T ° R4p 373
mﬁ’“ﬁ@ AT EFF Lo o %:%ﬁ#fr%ﬁ
FRyeLyERL i%ﬁ*ﬁi%’?

A

VRN \‘—A:

#fr

M‘y

l??] B E T Sprint & ¢ MO AR B AR T 0 B S A R
& 1295 2 5 g @ 4% 0 Sprintzt B E & A
FTAL Do & o PR ARG b INF I b
20MHz LTE#E g o & a3t % 8% 2.5 GHzZAE B+ & et A &
¥ ET700 MHZAE Boemd 2 o L Bl Ie FR e b HHid F k3

it * 2.5 GHZAE B e At 4700 MHZAE £ 5 1312 o

\‘*/

- ?y\t‘g ‘lff_'

A MY @ L ¢ (Competitive Carriers Association, CCA ) #
ﬁ-CQ&@@%%Euﬁ&«@&%ﬁ%%%@ﬁ’ﬂ@~
FETR R NG R T RENT EFHE G W ETA -

FCCR%& ? R AT EH B "IR» 38 F 2§ ~AT&T
feVerizoniz = 7+ ¥ 3~ E1GHzZM ™ e ag £ o
BEAANBHFHEEL AR SR EaEL2 70
57 0 o 4p vg i & 5% - F FAT & T{rVerizon
FA o REEERD LB AEEEL o F > FCC
VRIS e Fi R I 3 SRR G SR i

BHEFER f;?ﬁfi AP Fogmd o FCCR 3 P ez T fg 4
kiE 2tk eRP] 0 X ORGE 7 iz - 1R R-600MHz4p 3
EAEFRAL g 4 > B4 B ﬂs%i& » TP TR R A
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3. FHEp /”’b"’ipg &%

BRAE AR A LA PERY:

(1) # w4p % (Reverse Auction): R HRARLEF I - o
FCC ¥ w 600 MHz #F £ 3% 4 & 2 #R4F 3% & * 4241

(2) & w4p ¢ (Forward Auction) : FCC &4 # R L ¥ ¥ w
Jz 600 MHz #7 £< » T:}p% HERAAFER

% 352014 % &4t R ¢ TH T 2L 2 &4 (Report
and Order ) BB F I edp g P HERRNG G £
Pl B R e (Fmal Stage Rule) 3% =2 § & F* g5 >
ERRTE R RS S B R A

FCCH B M PFERP & 53 &% 1 H - 5 L 4K BT
¥t & st & FCC %2 b -k # (& MHz,/POPZ * %
1254~ ) 22 S4pd B £8% i 24 0% R A B o7
FLFH A AEAR LN e HERSE T 2R
(Public Protection & Disaster Relief ,PPDR) FirstNet:%
£4FL -

dobe it o EBAE G 5 BT R R FE RIS ER {
SRR R CEGRT FaR s o ) R E R T AR £ 47
Hh o FCCmip ity % B - £473R -

PR Y IEH ITR AR F047 CFR1.2110 0 4§ & 4o ¢
P BN B R PRI E K TR T 15% T AR £ 473K o 1
s ?1‘%1%%'%/‘?2&1% A URAEZ P gg—gp 2
£
= P

250,000 ; ¥ A v RBRE LE TS 321004 14T R

(county ) # & PRA% o

FCC[{":.ZO].G-E?)’J 29];l it ;\E‘tﬁvﬁ%&ffﬂ‘% , 1_5&4); 299 )%
O A e BRSO E R B 57 3L R s
3 % (Auction 1001 — reverse auction) » £ fr 55— 1

12 FCC,https://www.fcc.gov/wireless/auction — 1000
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w & o FCC 2016 67 297 4 # 600MHz4 £ i &+ 4
¥ - PR % o sd UHPHE B v 126MHZAF 52 41
. FAHAREE DY £ HE80AE S o

BIwipd 3G 0 FCC*2016#87 ~10% 21127 & w|# 7%
Fo~Z 2 wmZpEdp g 8P % (clearing target) A
% 126MHz ~ 114|\/|sz: 108 MHZ#E %« 2% o »ta

R RN S0 N F S NS S R
@rgdﬂ AR B AR 0 FCCi% 202017212 17p 2 # i
»FwRAEA R o AR B X T 584 MHZY - Bk 4
f £ £2017£3" 305 %4 o FCCH2017#4 1 13% # jt

Fpd R L ik £ 84 MHzZP TOMHz 4 B 4p ¢
e, ¥ eh14 MHz* »t & s % 5. b (wireless microphone )
e R r o Ldp g zé%ﬂ:@fjlgsfﬁs; e r o B0
1005m% ~F 4 Hebr oy FHLATEY > 74
T3 E ~* 3232 FMrcH F o
Block Downlink Uplink Total CGeographic No. of
Frequencies | Frequencies | Bandwidth Area Type Licenses
(in MHz) (in MHz)
A 617-622 B63-668 10 MH=z PEA 416
B 622-627 668-673 10 MH= PEA 416
C 627-632 673-678 10 MH= PEA 416
D 632-637 B T78-683 10 MH= PEA 416
E 637-642 683-688 10 MH= PEA 416
F 642-647 HEE-603 10 MH= PEA 416
G 647-652 693-698 10 MH= PEA 416
L kiR © FCC» 2017 & 4 7

B2 & odpd AEEORER

B http://transition.fcc.gov/Daily_Releases/Daily_Business/2017/db0118/DOC-343117A1.pdf
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yé%#ﬁﬁ@ﬁﬁﬁﬁ°%iﬁ§i%mﬂmﬁﬁ%,
=50 & F A - ﬂﬁ?ﬂ?gﬁ%ﬁ?kﬁ%éﬁﬁzw
LG MY ER R LITE

FCCap 1 » {8 M-t » dpikid e o i » A T F
%397 wuE gy (transition period) = =T & MPFE B
i

(2) 247 < i

£ BAGEIE R 2 RS E S B 0 R B U LR A
H?*:Kﬁ’rl? 4’3'L§§.2‘ll'° M &g :g % E,Ezl}” ‘\‘/i » Ariftde T L

1. 8% & (Mobility Fund)

2010 »FCC:# B £ M HE 5 JrpBIRIA R E 5
ﬁ%ﬁﬁw%”iﬁ?%ﬁﬁwm%<%mﬁm%&’&
F1* R § % JRF%A £ (Universal Service Fund, USF ) 7%
oz 7d L £ (Mobility Fund) o 78 5 & % * & 3548
+] 0 58 b s AR miiza)\ﬂﬁgzg.#q TAEF BB
1> g 0 T E wdp v; 1 (Reverse Auction ) » % & #id 3 %
¥ - SR AbA R 0 2012290 FCCit i ré;:—

FeE bk £ 5 »4p § , (Mobility Fund Phase |) » % 3 52
R H FE sk ffﬁvélﬁﬁfbﬁ R ,&@.“»]31,@,% mmﬁa“
pbo o E 2 fF 1‘ ¥ oo W EAR2E P & B3GR 3
E PN EAGHRE & P E TR F75% 2 i £ & (Road Miles)

PREFR A

)

2. 3%z 7 2 £ (Tribal Mobility Fund )

2013#10% "FCC/A- %1 5000 % ~ * = 3 7 &L & -
32014 &2 25p BEZAESOE - ERE w

Py
( Tribal Mobility Fund Phase 1) - FCC.4] ! > 28 A 5 &
MU APRIF R 1004 B HE® 0 2 HEFRE %%ig A

14 FCC,https://www.fcc.gov/rulemaking/10 — 208

25



ML IRFE 0 N3 E P B
EAGPRFY > 7 2 E 7| B F75% = £ & (Road Miles ) &

LA A 1

32 W% A1996# (7 %) (The Telecommunications Act of
1996 ) ¢ % 2597% T e it A AHGK K ihk § AL P FEh
%1% 2% 4 1934# @354 (The Communication Act of
1934) 2z §si3 > A & P g 0 ] 0 MGERY o R B

PHELEWRLS PR REFETRGEHEPT G R R
Y S ARTG AR S
*

A MBEFEGH LA iR LA B A0 7 AR
@’ﬁﬁéﬁéi@%éiﬁakﬁﬁﬁﬁﬁii&%ﬂ
ﬁww%ﬁﬁﬁa FILF AR B ER R EF

NN R EA T R RERAHEE G L R g gk
B ARFATE MM ERRT S 0 N ERT G RE
AR g
FCC#2014%10" % * <<;§“EJ pedl ARk e mARE
#g # % yr %) (In the Matter of Acceleration of Broadband
Deployment by Improving Wireless Facilities Siting
Policies) z 42 &2 4 41> A WFCCAFT Y EH &
FRALEE 2 #%E'JFCCA Fp o f{l -;Mf SFAE RN
%‘mgﬁ | 3P BldcdadF U L 3 S r‘;rﬂrﬂ
M (neutral host) DAS % ig_:& @zﬁ;]) uﬁmi o v
rimﬁDAslB B (4ot E B RSB i) R E S
mﬁ»mpmﬂﬁ%’u@@%w = PR R

> Tribal Mobility Fund Phase I,FCC,2014/02/25

http://wireless.fcc.gov/auctions/default.htm?job=auction_summary&id=902

® The Telecommunications Act of 1996 Sec.259 FLpfzEL 4=
FCC https://apps.fcc.gov/edocs public/attachmatch/FCC— 14 — 153A1.pdf

¥ HARBARG A B E S Y K Ih R RIS R R SR B AERS - BEStR
THENMIZEINISERETERE > S A Ry B pa 2 It 17— (b N ﬁﬁﬁ%lﬁjﬁéﬁﬁ%ﬁx&ﬂﬁﬁwg
EIRATTZE > AR IR ARy T B R (R R S R Y E T —E #

AR > #iie

SV ESE
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https://apps.fcc.gov/edocs_public/attachmatch/FCC-14-153A1.pdf

G
I

PRARKBANY F = R R R
oy EH R Do FCC i A#HK W E Z i b pE
IR ERFTP R BRER EGERRY o5 AT H
%@ (shared use) ac it M3 F ke » § 8430
% NV @ﬁiﬂzﬁ}ioﬂﬁu@gﬁé@iﬁ*@ﬁ“}% ’
Hom AL £ H E%JPUE A fE R A TR
%@ﬂﬁﬁ%% ﬁ@’éﬁg—ﬁg#ﬁﬁééa%
» RUTRE 3 2 - 20014 Cingular2? T—Mobile 3%
??Emplreb Fod  ¥FeFmahz BT 4p5 245
g AHER T .a@+*¢ EIERRES > L2
FoaE R & o g2 2R Cingular)T BEAT&T Wirelessis pb 38
PRI A s o (e gt E § L TR G A ken o 2017 &
Verizon ~ AT&TZ Tillman g 7 = = 4835 2 2 > £ % Ak

HRGRA

L))
—
~

PR

(¥4
&

=2

A

T ﬂt?\w
ML

~ _'azj’]-aa‘]
(- )2013 800 MHz#7 3 47

1 sehrz sl 3 2%

v

2008 - & Wi & ¢ ]4% B Ofcom( office of communication )
Ba-HeRERINEREATE > Wi E g Lz
FTR A S A BT L e B o 2009127 Ofcom%;Y %
FL O BHEFFERFRE N Faged ¢ Sk

éﬁ%ﬁ%ﬁgéﬁiiﬁﬂéﬁﬂ°mkﬁ*%ﬁ’m
— R

-

(

=k
+»
=
(and
N
gh“i

T

. <,

%ﬁi FEF T AR EFER T Fni s o 4

H_m 5P 4E (not—spots) - & ¢t > Ofcom#-p 4 & 2 5L R
%511 %2010—11# B+ 40 & g2 — »Ofcom 22010 # #1 ) 5k
3 3 ELR 35 (not—spots) 3R 4 #-H-#73) chnot—spots 5 A

LT 5|54 o

19 http://www.fiercewireless.com/wireless/shared — infrastructure —agreements — and — neutral — host
— providers —will —probably —play—a—role

20 Ofcom,UK not — spots report
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http://www.fiercewireless.com/wireless/shared-infrastructure-agreements-and-neutral-host-providers-will-probably-play-a-role
http://www.fiercewireless.com/wireless/shared-infrastructure-agreements-and-neutral-host-providers-will-probably-play-a-role

% 5 3 Ofcom 2t ¥ Z_%

> HE I
( Complete not—spots )

3?1?13 ;i“"'r\:']‘i’]\iﬁﬁ J“i?ﬁ'ﬁ;%‘efi°
& 3G 5L 1. & 78 FARPRIE o
(3G not—spots ) 2. #3Gia ¥ > L5 2Gi% E o

> N\ 5 2
fl'SA, M \‘:%’s'fu

( Partial not—spots )

1.7 3G 2G5 » e W rAA A “ EH o

B LA s 5% Zo ek
( Interrupted coverage‘on the | 1.t il 1 E ¥ Fg? I E -

move’ )

g

e

( Indoor coverage )

12Z2HAY g3 PIEL &AL o

7R %k - Ofcom » 2010 & 11 *

i& :}%\Ofcomi—ﬂ 7 0 BR2010# 3G 4 vk F X Wi 87% 0

T8 E S 76% o #pﬁkZGH& #% 5r90%  F A F 4

o ER L
¥ 2G

gl A 2

T2 om0 et o £
2

IGEHEFERNE BB F 0 A

i JE o

o 2010#
=

$r3GH Tk E F I AZiEA0% » A Tk E K 4 E60% -

rEERAFEN40% > FRBEFLIES -
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TR KR

Ofcom > 2010 & 11 *

B3 #R&FHICGHEDE L vimF 5§

[y
v
-
e
17,
_r

Ofcom~ 3n4vF| dd & ;i ML h T+ &2 7
B RET R E o F 5 B#%4mﬂ+§é§Y%$
Bng o 4o g i (e & € RWELT 3 ) o izt B
@ERW%YW RARFTQ G o GG AR AH
E S A N g@%n@imﬁgoﬁwkﬁ’%ﬁﬁ
Tt PV R EBFIME PR X TR mﬁ@ﬂwﬁﬁ
» Bl e BT ot E g R Tl S S x B
@wmw>wwh&g?ﬂ %ﬂ““é% &
doo 3G TELR AV i g P HER Ao m R &
AR IEFR O s BV A FIRERE R A RL L o

=H
%.
‘-A-.s
&
%

(1) # £ i@ F 2 R FlA 47

% i o ‘%f TR e R ] > Ofcom 7t iRAr R E R
(commercial ) £ 7 pz=R%] (planning) |+ %1% » ¢ B 5
d

FEd s enE B o Ofcomizdg & & B 5L B > £3516
B RBx ¢ 2K BE -5 UE B L d AR

i 2> & PA Consultingi& (77 3 o

RS L RN

-/
E\‘ %‘B"F\: %\i °



PA Consulting:® & & 3 1] £ 4p B dz(stakeholders DB
P S ﬂ:(*ﬁ-‘%'];ﬁ » 2R H ﬁ,id;** é‘z’(—l °

hE Y - B R %6]Y - PAConsultings JLATH & F 2
& % g o @ e e (backhaul ) 4 2 4838 (mast) o
BERIR I (7 8 JRAFCTUBIE T & IR (77 FrRBFv o 1 ¥
ﬂﬂﬁ@ﬂ%,Umwx%%m% Wﬁ)’@?ﬁ%%
BT @y s 2 A5 RGP A IR AR AAH
FR e & R o PAConsultingsr#= 7 ¢ 30 2L45
BrEBE R 0 B PRI AL R E R A R R o
PA Consulting¥t:E 4 - &> 2 8% 2 I % gcd f €
1,000 ¢ ¢ (7 #+ PR AH2E 35 40 B 0 FeL )Y e iR B
fo ’F‘r CHF I SR K DT F A § o B FORBIER
K OFIERepLEL > T oE G R TR

s

7 \\\

Ap F e PAConsultingza 7 &% < 2 3 imT > 7R
ﬁ%@éaﬁi@ﬁﬁﬁad%”ﬁiﬁJOAﬁ?
¢ IJ-F,- Mo TR FERE AAKFT B PR BT R
%%ﬁﬁﬂﬁﬁﬁﬁ’ﬁ#»%mﬂF@E@$ﬁEﬁo
TR APET UFRA T RRE2CYER e 5 &
m%ﬁﬂw%’Ar@ﬁ*ﬁ%E(%ﬁ%w>wm
E ’ ﬁ%’p%‘i%:‘f‘f%—,ﬁ?ﬁﬁﬁﬁ’ﬁﬁ%‘*‘*ﬁﬁ
BhiE K o

\\

“\
o

l

grq,?rk

g

v

W,r

30



Population Density

0-25

Four operators 26.75
e o 76-140
Three operators 141.250
Two operators 251-490

B 491845
One operator '
One operata B 8461420
No operators B 1421-2375

B 2375-4150

B Over 4151

By >4

7R %k - Ofcom, 2010 # 11 *
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® A 2FEE FhiFa oy (Marketing and
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® ¥ hE < # (Particular customer base ) : — i iE
‘?ﬁéﬁﬁiwsﬁﬁ%wﬁﬁiﬁ%ﬁ,*ya
B FBp (g @Y apsliay

d
® gt iEdfrifk L 2 (Network Evolution and Priorities ) :
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4 i‘gé\:ﬁ%&émg % ©

2 i}% iﬁ ¥ a2 LR 48 (not-spots ) 2. 5 5%

Ofcom’ f2§ FFimd B4 e B T 343Gk
Fooofwm g Z Rl d o 326G e ¥ ( 900MHZz v
1800MHz ) 4v3G (2.1GHz) 5 Ak E AR L B > 1Y
TG ERH TR L 5 hfkk ki 3G
e Vo ite RS R3GA ML BRG] 5 RE -

Ofcom 22010+ L 5 3 H3R L TF 3 dpdl > G (FF R
e pgelt F o ZiE P 924 ;o E AT RS R £ 2005 F
w@L*T%@2m0ﬁwﬁ5/ HEA L WE Fh FAE
F2 L5203 EA K5 AT BE § IR -

& m Ofcom £2009-# Ofcomenid L if § # # -] Jf
0 3 56%chi F o E S lgimE A A A
S FE R s E A TR T
ﬁ’?uﬁﬁﬁmhmﬂﬁﬂ%+gﬁﬁ%%4#_
18%;z2 & vk 2 o
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Not spots’ Poor sound Text message Call ends Unable to send
where you get quality/breaking comes through unexpectedly text message
no reception at up of sound late

all

B Ever experienced M Experience regularly

7 %k - Ofcom, 2010 = 11 *
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2. FT 72 v B

2011&3% 22p » Ofcom3 # B 5800 MHz{r2.6 GHz#7 ¥ 4p
B2ARM RO RGEE 0 H Y G Mt § RRI g

EkoOfcomaisig ¥ BRI § Bz 2 g
ra e § o0 T e & 48, (combinatorial clock) = 5t ig
7 o Ofcom#-5 3% 5 4% Lip 1 Btk 4 LA AP LT
RELPR o Ofcom#-EH BB > & 3817 5 ifd-
BHAEE o 1 FHE AT Hang snied > OfcomiB it J1
E @AY ER (MNO) ¥ 10454 i s # ch} "o
Q’”ié‘*%ﬂﬂﬁlmw K40 A 2800 MHz
2 - R R i E & SRS v

W@ it gt 3 o Ofcomz ik 244 2 PR 38 5 i o B
PR FERIREER - 220114857 19p > R TGRIx
Wi - 3F Ak 0 3o Ofcom#-id F & AR 4o FlAE A ¢ 51089
Ofcomy FFHF § cnd Gt g T p 51 &0 wd g
T e Ofcom#é-i3 fmd g L Fiefh = F iy g F
Pre — B R AIE B E BT kol F

-
-

Et:“iuﬁui—ﬁArqlva B2 AFHRhE e R A0
*T ‘;ﬂ‘ )R‘ %'{L»/‘l' 'H. E, gérs

i1<ﬁ-/ﬁsﬁfr VAKT 2 IEE D KRR § 2
B EA AR RAR T B FHRPRAR o AL B BRI R Rug 1 0F
S fERE -

#it B (Countryside Alliance ) ™= = R € $£ < & L0 & 77
FROTHEHLEEL &Wwﬂgﬂ$ﬁmj TS

7 LFIF]—F” g TR AMmM P EEL G H PRI 2H B {

! Media and Sport Committee Great Britain: Parliament: House of Commons: Culture ,Spectrum: Eighth
Report of Session 2010-12
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BRIV EPRRERORN T A BEE ROR E?f\zk,?;a g
B BOPRFE 0 {4 Akt “f °

Bk E HI47 G 0 20134 Tadp § o 5 (800 MHz) 47 3
P MAE A M o F R L ek 724 F - Ofcom
¥ 6 $1800 MHz#4 pe 2. — B2+ 9596 4 © jd ¥ % 4% - Ofcom %
i Y dp i 95% R FAMBRY UEERA2017E K7
PR E FE DT 4 X 2G& E gk ® o Ofcoms AR
AP g W - BREBRES EE ﬁzl-l% ¥ 43 - Ofcom:z &
B LSRR S A U S R L E S eh iy
o G PR ERDERE T T ”Lr T o
HOfcomenid] » Argivai  # 2 g, L ¢ & 77 Ofcom/i 3%
HBEEIDBTZERT - RREF SRR E L8 R
v 1999 o H 25 1 Ofcomdt 41 eh959¢ Al a F A A& oo
REEEFEN L RF ﬁ—fﬁ_*@fb SRR R L L
F 2800 MHz#z 3% > T ¥ i 3%k o H 735 99960 o
E S 0 2302 MbpsenT {7 T R BT R B R
BEE B BBCH p ihieR & o @ B g3t 11999 ch
i E N F =7 B23RmEHE o

B ow B R R E H HO0fcomen959eh A T R F &
it kPG s A H—‘"m'g % o O2F iz g &% &
BHRA? B TERMEAMBEG Ao Farxild o s
§IE b ATE K~ o fA I | R ARR e AP 2
T > Three? W& g ik F £4% > B35 95% & £7 43

BB 29793 Mk E s i X2 Mbpsetit & % o
#0506 en T Apt o B R T fffiegﬂlzoafu%w%é%%
HRPRTS © drd pefpic R0 0 2 27 319800 11 b e
0 E099%vEE S AT °

dod FE i E EIF P TRIATALBEYF o R
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FRB> R THAAFHERBEANTTT I FHFERH
,,,, ﬁ_\@%mé}i e r BeRaBTEY FRERELZ .

3. ﬂ:{\j\}]\ f‘bti;l}p% 4%23

Ofcom p& = 811MHz — 821MHz 22 852MHz — 862MHz }* -
2X104F B r F & A% 0 M B2 (TR 0 F 220174127 31
Pz e a0 RE 3% st‘ 12190% et ok
Worgepds & PR 2 3 0 2Mbpsen™ (73 5 o

AikE w0 RERSPES PERA CIBYL E K
E&Ef&%wﬂéw REETEAE L E T 0T F 5%
AvimE e VibimERB L D @ v LTEHR I 7 2 &
WH Ry nH BIER R BB hE SR o

FAE B RPN IR AR TOE R BB R E T

U3 EPR IR
|, PRFFZEd 2hix 30 pb 2 BfT N e Ak 3

& RT A E A IR P IV g hiB R 2
(propagation loss) 7 it AziEOfcom* 2 2_ HiE » 4o F £

27 AR BIRT A )

AF B BT L T
791MHz — 821MH
2 2 13.2dB
832MHz — 862MHz
880MHz — 915MHz
13.7dB
925MHz — 960MHz
1710MHz — 1785MHz
1805MHz — 1880MHz 16.5dB
1900MHz — 1980MH
2 Z 17.0dB
2110MHz — 2170MHz
2500MHz — 2690MHz 17.9dB

Ofcom:id ey fea4F 3 A chd BAFE L2 B3EIF 4
Tk kg o Ofcom - 2010 # 11 *

 EE BT SRR TR B R R A R

> Ofcom,The award of 800 MHz and 2.6 GHz spectrum — Annexes:Information Memorandum
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Ofcom=+2013# 1% 23 p B 4238 {7 4p § 800MHz 2 2.6GHz 4
E—E:ﬁ% ' 22 P20 p 22 ARIFEPY FE TS BAEK
#2250 MHz:s 3738 (7 4p 9 Ofcomigz-ie=t4p § #-
A2 L PBnER R s { MahF R U E E\%znvm,\i:* oo
l'ﬂﬁESOOMHZ’iEﬂE\Kﬁa e FHRIRIARE F I RER ;AR

B AE 2. 6GHZAE B s 4% B ?%»‘@ Fooizm BAEE
#ﬁl JoooRLE R RAGRE R LR E o TR N ¢

= :1*:

J.,A«

H_EF

X4y 57 - 7FF ﬂ W58tk 4 5 5 Everything
Everywhere ~H3G UK - Nlche Spectrum Ventures - Telefonica
UK (02) -~ \Vodafone ~ MLL Telecom% HKT (UK) - #
BB BERNIIL p2F oo ”Lr’ﬁ ARG D S MLL
Telecom % HKT (UK) ATz mAgzt » HepT ﬁ‘,—%ﬂ
32184 - Telefonica UK (0O2) EF § /& F R+ AP o

Winning bidder Spectrum won Base price
2 % 5 MHz of 800 MHz and 2 x 35
MHz of 2.6 GHz

Hutchison 3G UK Ltd 2 x 5 MHz of 800 MHz £225,000,000
Niche Spectrum Ventures |, 4o\ 0£2 6 GHzand 1x 25

Ltd (a subsidiary of BT MHz of 2.6 GHz (unpaired) £186,476,000
Group plc)

Everything Everywhere Ltd £588,876,000

2 x 10 MHz of 800 MHz (coverage
obligation lot)

2 x 10 MHz of 800 MHz, 2 x 20
Vodafone Ltd MHz of 2.6 GHz and 1 x 25 MHz oflf790,761,000
2.6 GHz (unpaired)
Total £2,341,113,000

Telefdnica UK Ltd £550,000,000

R %k - Ofcom » 2013 & 2 *

W6 #2013 & 4GHEH4p ¢ &%

4. F A

2017 & mow o> igpOfcomis =2 Tt > A~ A T

A
FREFH e AR EN IR B HEE LT NI R

** Ofcom,4G Coverage Obligation Notice of Compliance Verification Methodology: LTE,2012
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T ik R Ofcomzd i 4p B Bicdg 7 ig (7% SYLTE % e
T F4apt X % 23 (DL—SCH)) ehiz et (SINR) 7 &
B T IF R KT 2MbpsehT (T 4REE R AT PR E -

Ofcom:r= ;2 §2- 5 & ;“@ nop R 4 #8 enSINR (DL—SCH)
A3 ’FE-EE‘?J,;‘E‘_ ZJ{F',FA F T mZOxl}ﬁ,\;}q.z‘?mz"}‘kv‘!;mlp e ©
h Sk E H AR PSINRE Bt LTE R 3 g B o

T B¢ 7 Ofcom®* > SINR: & ehd 4% %% - Ofcomzx 2800
MHz ~ 900 MHz ~ 1800 MHz -~ 2100 MHz{=2600MHz % #§
B Ik FRHERA BHFREFEG > SR
ficd OfcomiTgpAad 357 = cn& ;K 2o

Parameter 800 MHz | 900 MHz | 1800 MHz | 2100 MHz | 2600 MHz
UE Noise figure 10 dB 10 dB 10 dB 9dB 9 dB
UE Antenna gain 0dB 0dB 0dB 0dB 0dB
D-SCH Power 78% 78% 78% 78% 78%
Common channels 22% 22% 22% 22% 22%
Body/orientation 2.5dB 25dB 25dB 25dB 25dB
loss

Reference indoor 13.2dB 13.7dB 16.5 dB 17.0 dB 17.9 dB
location loss

Tk kg - Ofcom » 2012 # 7 *

B7 &9 2 SINRF ¥ 44k

1945 = sk & % A& (antenna beamwidths )» 12 3GPP TR36.814
4o ) 132 35 45 54354 (Theoretical radiation patterns) » ¢ *
*SINRz & -

A v % i3] (Population distribution model ) = & > Ofcom

e r AN EIRFr s B meh i 201 g gk (residential
delivery points) erdicdy T4 E > 2016 %127 31p chd 375k
A cGeopoint Plus R53 ¢ & fTeri A v f # 2u3t diedy B4 -
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’@’ é—_-/i T@F AT lfzuF “."\1 ml—l ,t,éfix %\ju"]}. °o :?’F")’L—'-«k %%};ﬁ;—
% 2011 A v 4 & HH -

@ #-73] (Propagation model ) =n3% A o gLT4E A4S ¢ B
( median path loss ) #-i * ITU—RP.1812—2:# %% TVHF
FrUHFAE B BR 4 o 3 o PRA:cdd TR 1S B4R3R R 2 2 K
PFHom * I TU-RP1812—2:23% 3 ¢ T &y & e
Fek B R ANEIL LA Ao B o

Representative clutter height (m)

Clutter type Use in profile Use in Terminal

equation® clutter losses’
Water/sea 0 10
Open/rural 0 10
Suburban 10 10
Urban/trees/forest 15 15
Dense urban 20 20

o kim - Ofcom» 2012 & 7 7

2
o\
Cd
9
&

B8 feps ik

5. ltf w78 %

% R4 zkuSwitch.com £ # #1738 (7 eniT # PRI A &1 0 29%
18 (2G> 3GIrAG) * # A7 hF P foit B iRL &

ZF RN R RO 2 R B E5000F B R

TERYFEEERBEE R R

’L+ ﬁ? PR IR i

- 2
" f
N ;JEELl‘IJ L ’MJ\;): EN H % @"r“}} » e _l{i_r &E&;é A o

“https://www.ispreview.co.uk/index.php/2017/11/study-claims-29-uk-mobile-users-suffer-poor-no-ind
oor-signal.html
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R % reporting ‘excellent’ indoor % reporting poor / partial / no indoor
etwor
mobile reception mobile reception
EE 68% 32%
02 71% 30%
Three
""""" 68% 32%
UK
Vodafone 69% 31%

T kiR o ispreview - 2017 & 11 7

Bl #FREYEF IR R

&4 # # & Ofcoms 4 hConnected Nations Report 201677 +* & 2
YR OER IR T AR E RAPROEERHZ AT R & F
Bodp PR ch > $oft i E & Arh025 i -

0: Vodafone EE Three

Outdoor geographic,
630/° 66% ?60/0 700/0
Outdoor, premises 96% 97% 99% 97%

ot kim - Ofcom > 2016 = 12 *

B 10 & 4 F 7 fephon E R

(= )2 e

1 e AHK G4 3
59y A R RE R E S Ofcomt & 778 ¥
(

E RN R 202003 B K Y 2003
Communication Act section73(3)&73(3A))%ﬁ,gja#—‘gf' B iR
KRG A#HK T AN Y FHox o X F L ABHFEF
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¢ ° (Mobile Operators Association » f§ #zMOA ) #] 455
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SGRAN&~27’ﬂ BE R ngAN#*;tg@w&%k
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2009 & # § % = ehOrangeqc p# ¢ % = 1T —mobile = =
EE> % ¥ 42718 3GHRANL 3 » &% e &
RABEF jr,-ﬁ £ i 2 S EE 8304 ehgt

26@2?{*@}%%&%%’@%@ ( Mobile Operators Association, MOA ) 5377 2003 4 > {4H1 3 ~ 02 ~ Orange ~ T— Mobile Jz Vodafone
ENFATEEEREEHL > 07 B BN TEI RS SR E B 2 (5 A BRI 78 Rk & 433 - H AT MOA AL
e & g R

" http://www.cna.com.tw/postwrite/Detail/56409.aspx# WbEMgcgjHIU
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#g 3% > 2012# EE ) & 2 X 15MHz71800MHz# 3 % H3G > 2
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T REMH O EED Y
20147 & ¥
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i3 50 35 7

® 12017 > EEs4GA ¢
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o2~T— e -
2003 _ (IBA) (# B4 = 30— | 4 3Gy
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B A T 40—70% 4 v % E
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, RN , , Tp3+223£13,000: 8L 5 FE
MBNL (T— >Wﬁt§%$\i—f§- ('#SLLJ;‘T?-) R = b B F
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H3G & %) sobEss (EER 7o~ R0 #5000 8
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OfcomM x4 Wit * RAMMBFPREE > LEXO L
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2009+ 10 % - m 2R ji ¥ 12 R o # 800MHz ~ 1800MHz -
2GHz% 2.6GHzz M A B~ © » ZHRART 22 (TKG)
$13215 2 2 200977 14p 2 F 2 HEH A LB F = A
fief £ 30 % %3650 45 1) > 790 —862MHZAF £ 417 5 112
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% I, in the period up to 1 January 2016, towns and districts are served by other providers/technologies
using equivalent or advanced broadband solutions, this coverage will count towards the 90% target
rollout obligation.
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*® Decisions of the president’s chamber of the Federal network agency for Electricity. Gas,
Telecoomunications, post and railway of 12 october 2009 on combining the award of spectrum in the
bands 790 to 862 MHz, 1710 to 1725MHz and 1805 to 1820MHz with proceddings to award spectrum in
the band 1.8GHz. 2GHz and 2.6GHz for wireless access for the provision of telecommunications services,
BK1a—09/002, p.8.
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08 GHz B|2x5 MHz abstrakt | To2 GER | 595.760
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(gepaart) 10,8 GHz D|2x5 MHz abstrakt Telekom D l 582.949
0.8 GHz E |2x5 MHz abstrakt Vodafone | 583.005
0.8 GHz F |2x5 MHz abstrakt | Vodafone | 627.317
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Big 2R e B2, 'g %02015£ 572 1+ ;% £z #H 700MHz~900MHz
1500MHz 2 1800MHz % 270 MHZ#E % chdp § » L & 47 % 3+
Ag @50 R B 7~ ©

Undertaking

Telefénica Deutschland
GmbH & Co. OHG

Telekom Deutschland GmbH

Vodafone GmbH

Total

Amount of spectrum Award price

£1,198,238,000

€ 1,792,156,000

€2,090,842,000

270 MHz

€ 5,081,236,000

A%

: BNetzA » 2015 # 5 *

B 13 LB 2015 #4psdp § B %
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*® EC (2017), Broadband Coverage in Europe 2016, p.95.
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Germany: Coverage by technology, rural areas, 2016
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Source: Brogdband Coverage in Europa 2016, a study by IHS Markit and Point Topic for the European Commisson B 2017 HS Markit
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Winning bidder

HI3G Access AB

TeliaSonera Mobile Networks AB
Net4Mobility HB

Exempt from licence obligations

FH kR 0 PTS » 2017 & 12 7

B15 42 800MHzip # 4 % *

' https://www.pts.se/upload/Foreskrifter/Radio/ptsfs — 2010 — 7 — selection — procedure — 800.pdf
32 https://www.pts.se/upload/Ovrigt/Radio/Auktioner/10 — 10534 — results — 800mhz.pdf
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