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TENEBU3WUWH |, 11, Il ULAPAAHBbI ALLUITIANTbBIH BAUOAN
LAALLUOBIH XAHOJNATA
1. OYUXB*-biH 1-P BYCUMAH EBPOIbIH OPHYYbIH PAOUO ©PIeH
H3BTPYYJNITMWAH X3TUUH TONEB

EeponbiH yncyyn 2010 oHg RSPG®10-316 axrblH x3car Ganryymk 9H3 3ypBacyynap
BapumTnax 604M0rbIH YATNAN33 TOAOPXOMNCOH BanHa. AXMbIH X3C3r MULIYYH YNC OpHyyaaa ync
OpHyyAblH 60410rbIH YAMN3, 3aX 393MUAH acyyanyyn, TOOH TEXHONOTMIAH WNIMKUATUAH 6angan,
CMEeKTpUMH awwurnantan xonbooTonroop 2 acyyanbir A3BLUYYIDK caHan ascaH. EBponbiH
XON6GOOHbI MUWYYH 24 yNc OpHYYAblH MPYYJICAH XapUynTyya Hb aXIblH X3CTWWH cyganraaHg
YUNSMN ONFOCOH.

CnekTp awurnanTran xonbooTow fapaax acyyanyyabir aHxaapcaH:

1. OHeernnH xaparnasHum 6ananbIr TOQOPXONIOX;

2. CanbapblH cyganraaHf YHOSCaH Xaparyaa waapanaryyabir Tortoox;

3. VHF® 1.5 [Tu—1iH cTpaTernit Xy4mH 3yincyyamir To4OpXonnox;

4. TooopxonncoH 6onoH caHan 60MroCoH 3yWNC Hb UaalgblH Xenkung simap Henee
Y3YYnax;

HSF,EI,YFSSDTZ TOOH TEXHONOMMNH WWNITKUAT Hb ync TepI/II7IH COHUpXOonAa XxeTneraex Xnunronar.

XoépayraapT: 3ax 393nuilH Waapanara, YWn axunnaraa 9pxnardug, 30XuuyynanTtbiH
GaviryynnarbliH XxaMTblH a)urraraa mail vyxan Gangar.

l'ypaBgyraapT: Xaparnar4ygunH caHaa 6040on XxaMrmH vyxan acyyanbliH Har 6anaar.

OonxunH ync opHyyoag o4oo0 X3parnaraax Oawraa texHomnoryygaac 27 Ml —asc goow
AaBTamxuiiH 3ypsacyyaan DRM’ 6onoH HD® paguno ctaHaapTyya rapcaH. XapwH Taiinadg 47-68
Mru-mitH (3ypeac 1)°, 87.5-108 MI'y (3ypeac 11)1°, 174-230 MI'L, (3ypsac 1)1, 1452-1479.5 MI'y, (
3ypBac L)!? epreH HIBTPYYNMMH YANUUMNrasHyyad4 awwurnargax Oairaa 3ypsacyydblH ad
Xonoboraon, Xaparyas waapgnarbir To4OPXOMNCcoH barHa.

1.1 ®M® 3ypBacT paguo gaBTaMXWitH ayTarganTtan 6angan

®M 3ypBacbiH OyyHbl YaHap xaHranttan canH 6ampar 4 paguo gaBTaMXKUAH HEOLUUIH
XyBb[, L@alablH Xenkun Hb xa3raapnaracaHd 6avaar. Minm 4 ydpaac onoH yncag ®M pagnorninH
TEXHOMOIMMNI  30rCOOXK TOOH TEXHOMormg LWWImKUX $BL, AyHO OO0noH ypT xyrauaaHbl
TONeBMNenTanraap xunraax 6arnHa.

1.2 PaguoruimH TOOH TeXHONOruA WWUIMKUX YUN ABLUbIH Tanaap

4 OnoH YncbiH Laxunraan Xon6ooHbl Baiiryynnara
5 Radio Spectrum Policy Group

6 Very high frequency

7 Digital Radio Mondial

& High Definition

Band |

©Band Il

1 Band Il

2Band L

13 FM-Frequency modulation



TOOH PagMoOrMnH LWNIMKUATUAH NPOLECUMIAr TaamarrnaH xdHax 6onomxkryn 6arnHa. AHanor
XYM39H aBardumH 3ax 3990 43X 6opnyynanTtblH X3MX33 TOOH paguo XYMasH aBarduiH
OopnyynanTbIH X3MX33T3N XapbLYYILLIYN UX XaMK33Tan 6aricaap 6ariHa. EBponbIH OpHYyYyd TOOH
paguorMiH ctaHgapTblH COHIONTLIN Wxun Gannrax, anb 6050X XAMA YHOTIM XYNI93H aBary
TOXOOPOMXKMIAT X3PArnNaryass Xyprax YHACSH unrnunr 6apumrank 6anHa. XapuH ganxumnH 6ycag
Oyc HyTryyablH XenkwX Oyn OpHyydaa aHanorn paguvorMnH Xampax Xypaar HIMIrayyncasp
Oarraa 06una3. OOrasp OpHyydblH 30XuUyyrnarymg TEeXHOMOTMMH  LUMHIYMSNMIAT  O400IMMIH
awmrnax 6anraa sypBacT Hb xapankyynax AHY“-uitH agun 6oanoro 6apumTank Gaiix 6onox
oM. [9BY TEXHOMOMMNH LUMIMKUATURT SPUUMXKYYII9X CaHXyy, SAWWH 3acrmiH Tycnanuaa ¢m
pagnorMiH CUCTEMUIH XyBb 6anx Hb XYHOPINTIN HOM.

1.3 Paguo paBtamxuinH 87.5-108 MHz 3ypBacT TOOH
pPaguoOrMiMH LUMIMKUNT XUNX BONOMXK

EBponbiH 3ax 33301 gax ®M xynasH aBardmiH xaparnas eHaep x3aBasp b6ancaap n 6ariHa.
Byx aBTOMaLlmHun xenknm @M xynasH aBarytan ynnasapnargax 6ariHa. DAB xynasH aBaryTtam
XOCOJSICOH Xan63paap Y awwmrnargax 6anna.

1.4 TOOH TeXHONOruA WUIMKYYJI3X TOJIeBreree

3apum ync OpHyyA Xxyrauaa TOBIOCOH YPT AyHA XyrauaaHel Tenesnenteep ®M
pPaguorMiH TOOH WWIMKMNTMIAT 3ypBac Il -g xnnxasp ypT XyrauaaHzg TenesneceH 6arnHa. 3apum
yINCcyyn 3pX 3yWH LWMHIYMITIMIAT TOOH LUUIMKUATTAN xonboragyynaH xuink 6anHa.

1.5 EBponbIiH opHyyAbiH POH® can6apbiH 6angan

EBponbiH xon60o0HbI cyAanraaHbl Xacraac canbapbiH 6ananbiH Tanaapx acyynreir 4 acyygan
[193p aBM y3CaH. CTaHaapTbiH COHroNTbIH Tyxaia EX-Hbl ruiuyyH ync opHyyn 60M0H ONoH YNcbIH
Ganryynnaryyn amap 6anp cyypbtan banraa tanaap gypAasan:

DRM-Digital Radio Mondial

Har ctaHgapTbIr COHrox Oyty 3CBan TOXMPOMXKTOM XOnMMOr XyBunbapbir EBponbiH ynic
OPHYYA COHIOX Hb 3YUTOMN.

Satellite Action Plan regulatory Group

SAP REG —uinH npyyrncHasp Pagmo epreH HOBTPYYNMMWH LaawgbiH Xenkun O3Bwmng
CaHCPbIH X0N600 alnrnax Hb UX33X3H A3BLUN aBUYMPHA AT UTFANTan BariHa raxaa. L 3ypsacT
EBponbiH ync opHyyaaa OnoH TOPSIMNH TEXHOSTOMMNH TOXeePeMXK alumrinax HexuImnr ypayymk
Oaviraar 1oamMgarnacaH 6avHa Tyxamnban CEPT ECC/DEC/(03)02. YpT xyrauaaHbl XepeHre
opyynanT waapaargaar yumpaac 9H3 3ypBacbiH 30XULYYNanT ux Yyxan 6anaar raxas.

European Telecommunications Standardizations Institute

Xamg 6ereen YaHapTam Xyn33H aBary TOXeOPOMKeep COHCOrYAbIr XaHraxbIr Yyxanyumnax
Waapanarartan ro..

European Broadcasting Union

14 AmepuKmitH HaracaH Ync
15 Paamo epreH HIBTPYyA3r
16 EgponbiH Xon600



DAB/DAB+, DRM/DRM+ TOOH paguOrMiH CTaHOAPTYyObIl X3PADKYYiaxag XynasH
aBar4ymiH 3ax 3937IMNH HUANYYN3ANTUIAT B3NTIOX Hb MX33X3H Yyxan GarHa.

Association Europeenne des Radios

TOOH pagnoOrMinH LUNIMKUATUAH NPOLLECC Hb MX33X3H YPT XyrauaaHg sisargax TeneBTaun
OarHa. Ync opHyyd WMNAB3IP raprax LWWIMKUITT XMNX33C OYC MX33X3H XyrauaaHa YPrarnkunax
npovecc.

Digital Europe

XYBUAH X3BLUNUWUH XOPeHre opyynanTbir TOOH TEXHONMOrUWH LWWIDKUNTAL, YUrNyyIiaH
A3MXKUX YYHUI Tyng 3ax 333NuvH Hexuen 6anaan (XyH am, rasap xampax Xypa3, KOHTEHTUIH
©onomxyyn) 33par Xy4mH 3yWNCUIAr TOQOPXOWNIOX WaapanaraTan.

lNonbw YnceiH mooH paduoauliH gpopym

3acrniH  raspbiH  30XMUYYNanTblH XyBb[, X3parnary, KOTEHT YWNABIPNard, epreH
HOBTPYYNIMIAr gamkyynardmg yr COHroX ascaH nnatopmbIr ypT Xyrauaang TOrTBOPTOM
awujrnargaHa ragart uTrantanm Oamnraxag aHxaapax X3parTom rax Y3CcoH. XynasH asary
TOrCreNIMNH TOXOOPOMXUNT XAMA YHOTAIM Gannrax Hb TOOH TEXHOMOrMWI XypAaH XxyrauaaHzg
HOBTPYYIIaXa4 vyxan oM.

World DMB Forum

TOOH TexHonorng, LWUIKYYNax WUIMKUATUAH Npouecc Hb opornuord ©yx TanyyabiH
COHMPXONA HUNLSX Oanxyinu WWUIMKUATUAH TeneenereeTan Gamx xapartan. TOOH paguon
LWUNIMKMX YN SiBL, EBPONbIH ONOH YNC OpHYYyAa4 X3p3ankmxk aXancaH 6ereeq unm TenesnereeTan
Ganx Hb COHCOr4Ya0 3epar 368 3YNTIN MIAININNT 6ry LNIHKUNTUAT XOXMPOMTYArasap XMnxaa ad
XonoorgonTon.

1.5.1 CypanraaHbl X3CrMiH caHanyyn
EBponbIH XON600HbI HIrAC3H caHan

EX Hbl RSPG(Radio Spectrum Policy Group)-uinH y3ax Gaiiraaraap EX-g eprex
XYP33Tal cTpaTerMiH TeneBnereeTanradp 3ax 33354 Oponuory Tanyyabir TataH oposuyynax
waapgnaratan. (Kuwaanban: TenesnereeHnn faryy aBTOMaLUWH YWANABIPNArYMATIN XIPXIH
aBTOMALLWHbI XYN339H aBaryMinH yMnaBapranasap xaMTpaH Tyxav acyyaan r.m) CyaanraaHbl Xacar
OAOOMMIH ONIOH YNCbIH XanunyyaTton (St6l, GE84 6onoH GEO6 xanunyyaran DRM+) HapuiH
3ypBacblH CUCTEMYY 30XMLIOX aXunnax Tanaap TEXHUKUNH aprardmnnbir caHan 60nrocoH.

TooH pagMorunH YMN4YmnrasHum tanaap (KOHTEHT)

EX-Hbl ONIOH Tanaac AYrHoH LUMHXWUIICOH cyadarraaHbl AYHr39p XaMrmnH TOXUPOMXKTOM
xyBun6apsir T-DAB*8 TepnuiiH cTaHgapTyya rox y3ax 6aiiHa. ©ep Har xysunbap 60nox HapuiiH
3ypBacblH cuctem 6Gonox DRM+ (Band |, II, Ill) 6amx 6onox tom. CypanraaHbl 6arviH
36BJIOCHEBP TOOH PaAMOIMNH KOHTEHTYYAbIT XYPraxag TEXHUKWMIAH XYHAP3N XaMrMiH GaraTtan
XyBUNBapbIr COHrOX Hb 3YNTAN raXas.

17 EponbiH x0n600
18 Terrestrial Digital Audio Broadcasting



3eBnemxyyn

e L 3ypBacT TOOH paguor gamxyynax tanaap cyganraanbl 6ar rapraH axunnyynax

e 3ypBac llI(174-230MHz) Hb Geneva06 xananudapuiH garyy Oawnpar Gereea 3apum
yncyya 230-240 MHz 3ypsacbkir Wi95CO7 xanunuiH garyy awmrnax 3ypBacT OpyyriK
Oairaar WwyyH Xananuax

e EBponbiH ync opHyygag awwuvrnargax XynasH aBardyygbil ONOH YMACbIH 3ax 333/IMKWH
Waapanarag HURLYynaxag aHxaapax

o EBponbiH yncyyablH TOOH ©preH HIBTPYYMrMAH LWMMKMNTURH sBuan EX Hbel komuce
XSHanNT TaBuX

¢ DRM+ HapuiiH 3ypBacbiH CTaHOAPTbIH OPreH HABTPYYNMMNH GOMOMXKUIH Tanaap AaxuH
cyanax

1.6 EBponbiH 6ycap yncyyablH TOOH TEXHONOITMWH
WMIDKUTUWH Tanaapx Hexuen 6anpan

EBponbiH Bycan ync opHyyablH eHeermnH 6anansir cyariaH YHOMNanT erex Hb HWUMaaj
TYBArTaM 30punT Oannaa. YyHO YHONANT AVYrHANT erexen SAWMH 3acrMiH GonoH canbapbiH
XODKWUI, 30XULYYNanTblH OPYMH, 3ax 333NMAH Bycag Xy4YuH 3yWNyyOuNr TyXamH OpHbl Xapax
eHLIreec xapX AYrHax Waapanaratan 6angarram XxonbooTon oM.

OH3 6argan He EBponbiH yncyyabiH 2003/2004 oHbl yeq TOOH TENEBU3UNH LUNIDKUATUIH
Hexuen 6anganTan onoH Tanaapaa Tectan. CyaanraaHbl XaCrasc gapaax QyrHanTuir erd 6anHa:

3ax 333nulH 30uliH 3acauliH acyydarn 60510x Malw Ux3ap ylndeapna2dax 6opnyynazdcaH XyrnasH
asaeyyyd xapaanacyuliH xylandaH aeax 4adeapbiH dooeyyp 6alidan, m3aOHUU X3p32yd3
Wwaaplnaza, yun4unzas y3yynag4youlH XepeHzae opyynanmbiH 3pcdanmal Hexuyen 6atidan,
WumKUIMuUUH dapaax XepeHae opyyrnanmble HEXeH aeax XyaauaaHbl modopxolieyl balidan
33pae Hb 60051020 2apazydad “ASO?” 3apnax 6onomxutie 6ypdyynaxayl baliHa.

EBponbiH OpHyyaan S4rasp 63pXWaanuinr LWMAABIPNACIH XULWIA3HYYA33C aypasan Mx
Bputanun Yncag tycram sesweepnuir 2009 oHOOC AaxuH ONrox axancaH 6ereeq ®paHu, NepmaH
yncyyaaa XyynuiiH OpUnHA XMACSH 66pYnenT Hb LMIMKUITTUIAH YHOC3H XY4nH 3yrn 60ncoH GariHa.
3apuMm yncyyablH TannaHraac xapaxag X3parfnardunH TOOH PaauorMiH XynasH aBardumH
X3PAruaar HAMarayynax apryyabir X3parnacaoH. Xuwaanban: ®paHy yncag asTOMaLIMH
HUWNYYNanNTa4 3aaBan TOOH paavo XYNaaH asarytanm Gaunx waapgnarbir TOrToocoH 6aviHa.
NepmaH Ync DAB+ cucteMuidr ync OpoH fasiap X3apankyynax WUAABIPUNT rapraH Xapankyyrmk
OanHa. Oann yncag DAB cuctemMuir ypT XyraudaaHg WWSDKYYNaX waTt gapaarncaH crparteru
TONeBMNenTUNH Jaryy X3aparnardyguiH TOOH paguor COHUMPXOH XydangaH aBaxX COHUPXIbIF
Hamarayymk DAB cuctemaac DAB+ cuctema wiunmkyysmk 6anHa. XycHart 1-g EBponbiH opHyya
naxb 3ypsac LI, 11l —MAH eHeernnH xaparnaar y3yynnas.

2. TOOH PAOMO ©PIreH H3BTPYYNITMUH UP33AYU

©HeernnH Hexuen 6angan npasgynH xaHanarbir TOOLOH cyaanraaHbl XaCTMMH rapracaH
OYTHANTI3C [OOPX XaHAnaryyabir ToqopXonncoH 6arHa.

2.1. EBponbiH opHyyAaa 6apumMmtnax umrnan

1% Analogy Switch Off



BONOMXWIAH  YHITAN, COHMPXON TaTaxyWl X3PIrnadHyyATan, TOOH ©OOMNOH aHanoru
TEeXHONOryyablr anb anuir A3MXKWK aXXungar XynasH aBardyyabir Xaparnax

TyxanH 3ax 333MMNH 3OMNH 3acruiH GartTaamKTam XynaaH aBardymiH CTaHAApT X3Parnaar
TOXMpyynax

TOOH paguoOrMinH aMXXUNTTan HABTPAMT Hb OFIOH TOPSIMIAH X3PIrNa3TAN KOHTEHTYYA, AYYHbI
OHOep YaHap, LWMHI YANYUNII3rymnrasp amKuaTTah Xopankmx OGOMOMXKIyW. (HOMONT LUMHI
M3423nnyya, Mmyntumeama)

TOOH TEXHOMOIMWH LUMIMKUITTS4, MaLMHUIA XONKUM, rApUnH 6OIOH 366BPUNH XYII33H aBardy,
rap ytac 33par XynasH aBardyyablH YHUAH 6o4noro vyxan

XaparnarygumH HaraH XyCaH Xynasaar 3ynn 605 COHMPXOH COHCAOr paguo nporpambIr XxaaHa
Y XYJ199H aB4Y COHCOX Bonomk Ganaar.

TooH pagunoa WWmKmXx ayyctan aHanorn Too XxaMT aXxXunnax

Bycag yuinuunrasaHg HAManT ynnuunras Gamgnaap xamTpyynaH awurnax 6onomxunr
HAMarayynax



XycHarT 1. EBponbIH OpHYYAbIH OLOOMMNH X3Parnaa

3ypBac Tycramn 3eBwWeepenTan | Tycranm 3eBweepenryn | Upasgyna OGamx  6onox Tannb6ap
YMNUMnrasHyya ynnumnras X3parnala
3ypeac | | AHanorm  TeneBwus, AHanorn epreH HaBTpyynar, | 3ypeac | Hb 0400Oroop
XeOenreeHT  xonboo, CoHunpxoryabiH pagno DRM+, uaspruriH  xonboo, | Mmaw 6ara XaparnasaTan
LSpruinH xonboo WwnHa TexHonormygag | 6anHa. 3H3 Hb
ayyanara Xyaangaaraap | 4ONrMOHbI
ONnrox XapakTepucTkTam
Xon600ToMN.
3ypsac Il ®M epreH HaIBTpYynar BormHo 3aiH  paguo | AHanorn epreH HasTpyynar, | 3ypeac I ®M epreH
TeXeepemxyya DRM+, HDRadio 3ypBacCblH YWANMYMITI9HA
OypaH alumrnaracaH.
3ypsac lll | AHanorn Tenesus, T-DAB 2° , | Paguo MUKPOOOH, | ©OpreH HasTpyynar DVB-T, | 3ypsac i DAB
raspblH Xe4eNreeHT Xxonb6oo PMSE?, TenemeTtp DAB+;DRM+ paguvo | ctaHgapTan
MUKPOQOOH, raspbiH | awwurnargax Ganraa
X66JTTeeHT Xo0n000 bereeq aHanoru

Tenesusyyannr OYUXB
GEO06?? TenesnereeHui
Aaryy LUMIKYYIC3H.

L-3ypeac | T-DAB,

PSME

DAB+ ,ytacryn MUKPOQOOH,
LUMH3 TEXHOMOrMy4

MaacTpukTuiiH
rapasarasp
cTaHOapTbIH
YUNYUNrasHa
TONOeBMOCOH

T-DAB

20 Terrestrial DAB
21 program making and special events
22 Geneva 06 (ON0OH yACbIH r3p33)




XyYCHarT 2-a EX-Hbl yncyyabliH MpasgynH Tenesneree

YncbiH H3p | 3ypBac |: 47-68 MI'y, | 3ypeac 11:87.5-108 MIl'y | 3ypBac:174-230 MHz 3ypBac 1452-1479.5 My,
©preH HABTPYYNarT
awwvrnax barHa.
ABcTpu Wnnasapnaarym T-DAB LWNNAB3PNA3arym
Llaawma xapxax Hb
Topopxon byc
Ween Tenesneeryun Tenesneerym T-DAB 60rnoH DVB-T2 LWNNAB3PAArym
[au Ternesrieerym Tenessieerym T-DAB T-DAB
Kunp Ternesrieerym Tenessieerym T-DAB T-DAB
AHanorunr  yHTpaax | ®M-unr YHTpaacHs.!
X646enreeHT Aapaa Xdpx3H awumrnax . o
LWMIABIPMAArym
Yex XON6OOHbI Tanaap Tenesneree T-DAB. DVB-T
YWUAYUNraaHa ONnrox Ganxryn '
AHarior Tenesins Tenesneeryun T-DAB WNna3arym
OCTOHM yHTpaacaH
Tenesneerymn DM veneenex T-DAB, DVB-T LWNNO33rY 1

duHnaHa




123 136 pagno 2008 oHooc T- | T-DAB,T-DMB,ESDR  or
DRM+ trial
oM DAB pgosp axwunnax | DVB-SH, ToOH paano
®dpaHL 2009 -
GanHa MUKPOCOH
T-DAB PMSE
"epmaH
©preH HaBTpyYar
YHrap T-DAB
Tenesneeryn Tenesneerymn T-DAB T-DAB
WpnaHg
XenenreeHT xon6oo oM T-DAB T-DAB
Utanu
WiseLapy Tycran xon6oo ©preH HaBTpYYar T-DAB Pagno mukpodoH
XenenreeHT xon6oo oM T-DAB, DVB-T MynTtumeguna
JlaTtBun
T-DAB
Hopser
- 24 _
Tenesneeryun OM 33p3arusH axunnana. T-DAB, PMR™ 193 MI'u fyyanara - xynannaaraap
BpuTtaHu 33C 0933 Xyfoangasa.

23 DRM+ Typwmnt
24 personal mobile radio




2.2 Ync opHyyAblH caHan
. TOOH TEXHONOIMIH LWUITKMUX Lar Xyraudaa CnekTpunr Togopxom 60omrox

. Pagno gastamxniiH 80 MIMu-3ac goowl 3ypBacT aHasnor TeneBM3uir TOOH TexXHomnorng
LUMIMKYYNCHI3C XOWMLLXM X3P3rnasHuiM Tanaap TOAOPXou Tenesneree Ganxryn Garvraa Tyn eep
TOOH TENEBU3 3CB3J1 TOOH pagmno TEXHOMOM X3P3aNKYYaxX 6ONoOMXUIAr cygnaxbir caHan 6onrox
OarniHa.

. XAMI YHITOM XYN33H aBardyminr 3ax 333514 HAMIrayynax

. EX-Hbl cypnanraaraap DRM+ 3ypBac Il —uniir awmrnax Hb MX XOMXK33HUW KOHTEHTUWUT
Aamxyynaxag TeXHUKUAH BONOMXIYIN raxK Y3COH

. 3apum yncyya ASO egpunr 3apnaaryin 6anraar 3anpyymk ASO-r 3apnax
2.2.1. EBponblH OpHYYAbIH CcydanraaHsl AyrHanT

OH3 BapuMT GMYUrMiiH 3eBnemx, caHanyyn epeHxungee EBponbiH 2004 OHbl TOOH Teneswnsna
LWNITKUX LWWIDKUATUAH YEUWMHXTAM agun TeCTaN oM.

2.2.2. 3ypsac | (47-68 MI'y)

OpoornnH 6angnaap 3apum yrcyyd aHanorn TeneBU3NAr 30rcooXx amkaaryn Gawviraa Gereepq
6aTtnaH xamraanax, Xe4enreeHT Xon600HblI YINYNT33, COHUPXOrYUAH Paano 33parT aluuriax
6anHa. Ync opHyyn DRM+ unH 3ypeac |, Il 493px xaparnaar COHMPXOX CoHupxon Gara GawnHa.
OPpOH HYTIUH X3P3rNa3aHAa UIyY TOXMPOMXKTOM IaX Y33 OaliHa.

2.2.3 3ypsac Il (87.5-108 MI'L)

EBponbiH ync opHyyabiH ®M-uinH 3ypBac 6ereef XyH am LUMIyy CyypblUCaH XOTyydaz
pagno AaBTaMXUWH gyTargang OpcoH. XapuH Xe4ee OpOH HyTarT YernieeTan 3ypBacyyn Gavraa
HyTryyoan DRM+ cTaHgapThir x3pankyynax ©onomkron rax EX-Hbl cyganraaHbl TannaHg
aypacaH 6ariHa.

2.2.4. 3ypeac Il (174-230 MHz)

Ong DAB/DAB+/DMB ctaHgapTyyAdblH YHOC3H AaBTaMKMIAH 3ypBac Gargar. 3eBXeH raHiy
epreH HaBTpyynrmnH DVB-T2 ctaHgapTaap TOOH paavo, TeNeBUsUAr xamTag Hb AaMxKyynax
OONOMXTOM oM.



3. MOHIron yncApg vHr |, 11, Il 3YPBACBIH
PAOVNO OJABTAMXWUNH X3P3rnNas3HUN
©HOOerumnH BANOAN

Monron YncbeiH 3acruinH MaspbeiH 2010 oHbl 275 TOOT TOrToonoop “Pagvo, TenesmsniiH
©pPreH HAIBTPYYAMAT TOOH TEXHONOMNA, LWMIMKYYSIaX YHAICHUIA xeTenbep”-unr 6atancaH 6anHa.
Xapunuaa xonbooHbl 30xMLUyynax XOPOOHOOC TOrTOOSMbIF X3PANKYynax 3opunroop 2011 OHbl
“MoHron yncag raspblH TOOH pPaguo, TENEBU3UAH OPreH HIBTPYYIMMWH CYJDKI3HA aluurnax

AaBTaMXWIH 3ypBacbiH XyBaapunanT 6aTtnax Ttyxan” 43 T1ooT, “YHOSCHMI pagno AaBTaMXUAH
XyBaapunanTtbiH XYCH3IT /Teneeneree/-g HaManT opyynax Tyxan” 44 TooT Tortoonyygaap
MoHron yncag raspblH TOOH pagvo, TENEBU3UNH OPreH HIBTPYYIMMNH CYyIHKa3HA aluurnax
AaBTaMXMWIH 3ypBac, CTaHAapTbIr HapUMBYIaH TogopxonncoH 6anHa. YyHa:

XycHart 3. XaTt 60ornHo gonrmoHbl 3ypeac /47-108 MITu/

OYUXB-bIH YHA3CHUN
- Tenesnent Ctpateru
XyBaapuiH |-p 6yc | xyBaapunant
47-87.5 47-87.5 TooH TexHonormnH DRM+ | 2011.01.01-Hun  egpeec
paguor 2012 OHOOC | 3HAXYY AaBTaMXUH
©OPIeH ©OPIeH
XODKYYIHA. 3ypBacT aHanoru
HOBTPYYJIOI HOBTPYYJIOI TeNEBU3MIH CYBIVIH
XyBaapunanTt XUNXrymn.
87.5-108 87.5-108 YeneeTt JaBTaMXWUIH
T 9
orren - epron | B e e
H3BTPYYJIOI H3BTPYYJIOI

2012 OHOOC XOrKyYIHa.

XycHarT 4. TenesuauiiH lll 3ypac /174-240 MIMu/

OYUXB-bIH YHA3CHUA
N Tenesnent Crtpatern

XyBaapuuH I-p 6yc | xyBaapunant

174-230 174-230 2011.07.01-Hun egpeec | 2012.01.01-Hnn  eapeec
174-223 MI -1 y

OPreH OPreH AaBTaMXKUIH 3yp§a2::: ?:ﬁgs;gmm CMCTeeN;I)V:::

HIBTPYYNIAr H3BTPYYNOr TOOH PAOVNO BOJIOH | HeBTpyynarT LLUNH33pP
TENEBU3UWH ©PI'©GH | cyBrumH 3eBLU6BPeN
HOBTPYYJISI'T awuvrnaHa. | Onroxrym.
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230-267 230-267 2011.07.01-Hui efpeec | eepunent opyynaxrym
230-240 MIy-mi
XOOONreeHT | OPreH ; T
AaBTaMXMWIH 3ypBachbir
BYC QSB;T'IYFYGHGSI:T TOOH PAOVO ©PreH
XOOONreeHT Eyg H3BTPYYJIAI'T awwurnana.
XeOeNnreeHT
3.1 VHF LILIII 3ypBacbIH awuMrnanTram xonb600Ton rapcaH TortToon

Msgasnan, wyydaH, xapunuaa xonboo, TexXHONorMrWH rasap 6GomnoH Xapunuaa Xon6ooHbI
30XMLyynax XOPOOHOOC pPaamo, TENEeBU3UIH FaspblH CYIDKIAr TOOH TEXHOMOMNA LUMIDKYYIIaX
©3NTran axriblH XYP33H, OJTOH YIICbIH CTaHAAPT, CUCTEM, LUNMIDKUNTUNH YEUAH 60aNnorbIr cyaank
X0N6orgox TorToos, WNMnaBapyyaunr rapracar 6annHa. YyHa:

1. Monron YnceiH 3acrunH MaspeiH 2010 oHbl 275 ToOT “YHOSCHUIM xeTenbep Gatnax Tyxan”
TOrTOOJT;

2. MoHron YncblH 3acrunH MaspbiH 2010 oHbl 276 TooT “Tenesus, pagvoruimH 30XvuyynanTbiH
Tanaap 6apumMTtnax yirnan 6aTtnax Tyxan” Tortoon;

3. Magsanan, xapunuaa xonboo, TEXHONOrMIH raspbiH gapreiH 2005 oHbl 136 TOOT TywwaanbiH 2
ayraap xaescpant "MoHron Yncag TeneBusuiiH HIBTPYYMMAH TOOH CUCTEMIZP OamKyynaxag,
OapumTnax ymrnan’;

4. 2004 oHA WKWHAYNAH rapracaH "MoHron yncblH YHOSCHUW pagno OaBTaMXWUAH XyBaapuiH
XYCHIIT"-UIH Tenesneree;

5. Xapunuaa xonbooHbl 30xuuyynax XopooHbl “‘MoHron YncblH XOMX33HO TOOH TENEBU3WNIH
raspblH CYIMK33HA ONIOH YNCbIH TOOH TenesusninH DVB-T ctaHgapTbir coHrox” Tyxan 2006 oHbI
12-p capblH 48-p TOOT TOITOOJ,;

6. Xapunuaa xon600HbI 30XMLYyYyNax XOPOOHbI 4aBTaMXWUH 3ypBac XyBaapunax tyxan 2007 oHbl
12-p capblH 62 TOOT “MOHron YNCbiH XaMX33HA TOOH TENEBU3UIAH OPreH HIBTPYYNAIT alumrnax
JaBTaMXWUH 3ypBacblH XyBaapwurnanTtbir HIrayrasp, pagvo epreH HIBTPYYMarT awwurnax
AaBTaMXUIH 3ypBacblH XyBaapunanTbir XO€payraap xaBcpantaap Tyc Tyc 6aTtnax” Torroon;

7. Xapunuaa xonbooHbl 30XULyyrax XOpooHbl “MOHron YNncbiH XaMXasHa ypT, AyHA, OornHo
OONTMOHbI PAAMO 6PreH HABTPYYIITMIAH ra3pbliH CYJPKI3HA TOOH Paamo epreH HaBTpyynrmnd DRM
cTaHgapTbIr cCoHrox” Tyxan 2007 oHbl 12-p capblH 64-p TOOT TOrTOOM;

8. Xapunuaa xon6ooHbI 30xMuyynax XopooHbl “MOHron YNCbiH X3MX33HA4, TOOH paguo epreH
HOBTPYYJITMIAH CaHCPbIH 0a ra3pbiH CYIMKI3HA TOOH paguo epreH HaBTpyynrunHi DAB-T, DAB-S
cTaHgapTbIr CoHrox” Tyxamn 2007 oHbl 12-p capblH 65-p TOOT TOrTOONM;

9. Xapunuaa xon6ooHbl 30xmuyynax xopooHbl 2011 oHbl “MoHron yncag raspbiH TOOH paguo,
TEeNeBU3NH OPreH HIBTPYYMMNH CYIDKI3HA aluurnax SaBTaMXKUWH 3ypBacblH XyBaapwunant

~ 33

bartnax Tyxan” 43 TOOT TOrTOOJT;
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10. Xapunuaa xonbooHbl 3oxuuyynax XxopooHbl 2011 oHbl “YHOSCHWA pagno OaBTaMXWUIH

XyBaapunanTtblH XYCHIIT [Tenesneree/-g HAMaNT opyynax Tyxau 44 TOOT TOITOOJT;

3.2 CraHpapTyyAa

Motron YncelH XX3X, CXYT-eec xamTpaH paguo, TENEBUSNNH OPreH HIBTPYYTMAH CYITKI9,
TOHOT TEXeepeMXuiiH Tanaap 6onoscpyynaH 6aTnyymx, ogoo Mepaergex 6aviraa yHO3CHUIA 6
ctaHgapt 6angar. YyHa:

1. MNS 5476:2005: [daBTtamXunH Moaynautak pagmo epreH HIBTPYYNMMAH UaxurraaH
OPOHIMMMH  XYYNI3rMMH  Xamraanax Xxapblaa, 3eBlUeepex Xamxkd3d /PaguornimH
HOBTPYYJIOrYyyaunH XOOPOHOOX pagvo AaBTaMXWMWH Xamraanax xXapblaaHbl XM X3MXK39
samap 6anxbir 3aacaH ctaHgapT/

2. MNS 5477:2005: [JaBTaMXwiH MOAYNAUTaAW pPagmMo epreH HIBTPYYIMMAH LauapranTtbiH
OaBTAMXWUAH XaMMNH UX xasannTt 6a TyyHWUIAr xamxmx apra /PagnorniH HaBTpyynaryaac
uauaprax Oanraa yHOCOH OABTAaMXWWH 3ypBacCblH X3MXK33 sAMap Oanxbir TOOOPXOWITK,
TYYHUIAT X3MXNX apradnansir 3aacaH ctaHgapT/

3. MNS 5473:2005: Pagno TeneBu3ninH epreH HOBTPYYTMAH CYITK33HUI TOOLOOHLI apra. /30
Ml u-3ac 1000 MI"'y-ninH gaBTamMXuiiH LlapaaHg Tenesn3 60510H XaT 60rMHO AONTMOHbI paguo
©PreH HABTPYYNAMMINH CYIMKI3HUI TapXanTbiH TOOLLOOS0S XMXa4 awmrnargaar/

4. MNS 4909:2000: XaT ©O0OrMHO [OMrMOHbl PagMo ©epreH HIBTPYYMMAH HIBTPYYNArduiH
TEXHUKUWH Waapanara. /XaT 60rMHO AONMMOHbI PaAMOrMNH HIBTPYYIIArYYYANAH TEXHUKUIH
y3yynantyya amap 6anxbir TOQOPXONITK erceH ctaHgapt/

5. MNS 5591-1:2006: Pagno ctygua TaBurgax YHAC3H Waapanara” ctaHgapT

6. MNS 5591-2:2007: PagunornmH CTyguriH TOHOI TOXEOOPOMXWUAH TEXHUKWAH Y3yynant”
cTaHgapT

3.3 WwumkuntunHd yen VHF 11111l s3ypBacyyaan 6apumTtnax 3apyMbiH
Tanaap caHanyypn

©OmMHe 2013 oHa XX3X-Hbl gaprbiH 100 ToOoT Tywaanaap 6awryynargcaH axmblH X3CMMWH
TannaHg gapaax caHanyyabir TycracaH 6anHa. YyHa:

1. Papguno epreH HaBTPYYNAr TOOH TEXHOMOIMA, LWAIMKYYNAXA33 HAIMANT YNUMnraar 6un 6onrox,
YUNYMAra3HMA YaHapbIr camkpyynax, xampax Xypaar epreTrex, XapunuaH Heneensmmir
Oyypyynax uvrnanuinr 6apumTnaH apg Mpragsa XyHApan Gapxwwaan y4vpyynaxrymrasp ye
waTTanraap rynuaTraXx XapankyynHa.

2. AHarnor epreH H3BTPYYAIMAH CUCTEMUIAT TOOH TEXHOMOMMA Ye LaTTanraap LWWimKyynax oa
TOOH TEXHOMOIMMA LWNITKMUX LUNMITDKUATUIAH YN ABLL XaHranTTanm TYBLUWHA, XYPTan aHanor 6050+
TOOH ©PreH HABTPYYMAMMAH CUCTEMUIT 33PArLyYNaH axXunnyynHa.

3. Paawno epreH HaBTpYYNrunr apa Mpragag Tarw, wyaapra 3apyMbiH YHACOH 093P OpPOH 3an,
Oarplunaac yn xamaapaH XyJ1a3H aBax Hexuer, 00nomMxuir oypayyrHa.
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4. YncblH Teces, ragaafblH 3331 Tycrnamx, OyX HUATUAH YYPrunH caH GonoH Bycan XepeHre
opyynanTtaap LUMH33P aHanor epreH HaBTPYYArMMH CUCTEMA epreTren, LWMHIYMAM XUAXTYIA.

5. 3eBxeH aHamnor epreH HIBTPYYMArT awwurnargax O0noH cTaHgapTag HUWWALA3ryM TOHOT
TOXOOPOMXMINH [OTOOAbIH YWNABIPIAN, UMMOPTOA XsHANT TaBbX, Xsidraaprax axnbir
xonborgox Ganryynnaryygram xamTpaH 30XMOH banryynHa.

6. Xoparnarumir 060AUT, YHOH 36B MOAJIMIIBP XaHrax yp [AYHTIN M34d3nan, 3ap
cypTanuunraaHbl 6ognoro 6apumTnaHa.

3.4 WunxunTunH Tanaap axnblH X3CrMWUH caHanyya

XX3X-Hbl gaprbiH Tywaanaap 2011, 2013 oHyyaaa 6anryynargaH axunnacaH TOOH paguorumH
Wwnngan 6onoBcpyynax axIblH X3CTYYOUNH cyganraaraap YfCbiH X3MXXI3HUIN HyTar O3BCrapunr
XamapcCaH CYImKaaH, LWWMHIYMANUnH yeq 6apumTnax gapaax caHanyypd rapracaH 6anna. YyHa:

1. LF?® 148.5- 283.5 kU Hb YNCbIH XaMX33HA aHanorn POH awwurnargax 6airaa Tyn 6ypaH
30rcoox OONMOMXIYWr aHxaap4, uarviH snraatam xyBaapuir awwurnax; 87.5-108 My,
LuapaaHbl 3apumM 3ypBacTt ®M HaBTPYYNrMAr yprarmknyynaH uaugax, 174-230 MMy, uapaaHbl
3apum 3ypBacT DAB+ gamxyynnbIr alimMrinaH TOOH 6preH HaBTPYYArUnr axnyynax;

2. ¥YncblH xamx3aHun HyTar aascrapt DRM30, DAB, DAB+ ctaHgapTyyAbIr TOOH TEXHOMOIMMIH
YHAC3H cTaHgapThir 6aTtnyynax

3. YnaaHb6aaTap, ammruniH TeByyasa DAB+ cTaHgapThir xaHracaH HIrgcaH Aamkyynax
CYITXK33r YINCbIH XepeHre opyynantaap 6anryynax;

4. OpOoH HyTrMH cymkaang DRM, DAB+ ctaHgapTbIr awmrnax

5. YnaaHGaaTtap xoTog TOOH paguo epreH HABTPYYIITUIH CYIMKI3HA HAr AaBTaAMXKUNH CYITKIar
awwurnax, 6ycag 6yx aiMrumH TeB, TOMOOXOH CyM CYYPWH ra3apT YICbiH LUMMA3H KabenuinH
CYJDKI3I almnrnaH OfloH 4aBTaMXKUNH CYITKI3r 30XMOH Barryynax;

6. YNCblH X3aMX33HuM HyTtar gascrapT DRM30 ctangapThir awuriaH mMx XyYHUW pagumo
CTaHUyyabIr LUNHAYNAX;

7. X3parnardnmnH xynasH aBax Texeepemxuir MoHron Yncag ynngsapnax acyyanaap gotooq
ragaagbliH Magaanan xapunuaa xonbooHbl canbapblH TOMOOXOH KOMMNaHWyATah XxamTpaH
yNnaBapnax 60N0MXUIT cygnax 33par caHanyyq rapcaH 6anHa.

4  OYTHINT
4.1 3ypBac | (47-68 MINu)

Manawn yncag aHa 3ypsacTt PTC YTYI ; BTV TeneBus; baraHyypblH aMmbapan COHUH 33par
raspyyn tenesusuiH 1,2-p cyeart 48.5-56.5 Mluy; 58.0-66.0 MI'y paguo pasTamxyygaj
TENEBU3UIAH aHaNorM HABTPYYITMIAT gaMXKyynax Tycran 3eBLleepenTan 6ariHa. TooH TexHonorng
WDKK 3H9  3ypBacbir BypaH 4eneencHurn gapaa amap YWNYMNrosHg awwurnax Tanaap

25 Long frequency (30-300KHz, wavelengths greater than 1000 m)
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oQooroop Teneeneeryn Garraa 6ereeq 3apvm yrc OPHYYAbIH XULLTMAT garaH Tycram xaparnas
OOMNOH Xe4eMNreeHT YUNUUNrasHa awmnrnax 0onoMXUIr cyanax waapgnaratan.

4.2 3ypsac |l (87.5-108 MI'y)

®M-uiiH 3ypBac Gereep YnaaHGaaTap XOTog paguvo LaBTaMXWUAT OYPaH X3MXKIIraap
awmrnacaH. XyH am CUpPar CyypbLLCaH OPOH HyTarT JaBTaMXUMH Heew, XxaHranTtTan 6anHa. OnoH
yncag xmirgax 6arraa TOOH paguog LWWIMKNX WWIMKUNTUIRH YN SiBUTaN yanayynaH gyrHaxag 9Ha
3ypBachbIr TOOH pagmorniniH DRM+ cTaHOapThIr Xapankyynaxas 3eBXeH TypLuunTaap Xapankyyrk
OanHa.

MaHai ync TOOH pagnoa XMNrgax WUImMKUNTUAN TOOOPXON Xyrauaa 3aax 3ypsac Il xapankyyrk
3X3MNC3H TOXMoNnZong OAOOMMNUH OM CTaHLUyyabIr 33paruyynaH axunnyynax Hb 3ynTan. XapwH
TOOH TEXHONONA, LWNIMKUAT XUArAK yr 3ypBac OypaH YeneeneracHnin gapaarviH awnrnanTbiH
Tanaap 1-p ©6yc HyTrMiiH OpHyyAa4 TOAOPXOM TeneBnenT XMNraaarymn 6anxa.

4.3 3ypsac Il (174-230 MI'u)

Pagno paBTamkuiAH 3HS 3ypBacT pagvo OaBTaMXUMIAH XaHranTTam Heeu OGawpar.
OpoorunH Gamagnaap 174-182 My TenesumsninH 6-p cysart PTC YTYI TeneBusunH gaxuH
Jamxyynax yMnuunraar ync opH gasiap gamxyynax, 182-190 MIy 3ypsacT TeneBusuninH 7-p
CyBarT Xe4enreeHT TeneBm3niiH ynnumnraar Yb xotog gamxkyynax apxuwir YB-OAN-OM-B XXK
azamwaar. MeH TyyHunaH Wurn TB, 25-p cyear , TB-9 3apar aHanor Tenesusyyn Tycrau
36BLUOBPOINTINraap YN axunnaraa asyymk 6anHa.

©mHex >xunyyasg 2011, 2013 oHyyoag XWArOC3H axknblH X3CIYYAWWH OYrHOMATI3p
TenesusuniiH 9-p cysrminH (198-206 MIMy) 8C (198.592-200.128 MI'y), 8D (200.304-201.840 MI'w),
9A (202.160-203.696 MIlu), 9B (203.872-205.408 MIu) cysryyaan TOoH paguoruiH DAB+
CTaHOapPTbIr X3P3ANKYYNAX TEXHUKUWH LINAA3Nn 6onoBcpyynaracaH.

1-p GycunH opHyyablH cyganraa Gycag opHyyAdblH xaHanaraac xapaxag 174-230 MIy
sypeact DAB+/DMB 6onoH DVB-T2 TOOH TEneBU3WAH YWMYUAradHYYA3L awurnaxaap
TenesneraceH GanHa.

3ypar 1. Ynaan6aatap xotog VHF |, Il, lll pagno gaBTamxuinH 3ypBacbiH pagno AaBTaMXUAH
awvrnant
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O4rasp cyganraaHyygaac HarTroH AyrHaxag O6ycag opHyydag 4 VHF |, I, Il yapaang TooH

TEXHOMOMMNH LUNH34YMNAN XMATOCHU fapaax Xaparnaar TOAOPXOWUImK amxaaryn 6amnraa 6ereepq
YYHUWIA HAaHa TOOH paAMOruiiH CTaHOAPTbIH COHIOMThLIM XUIMXK aHanor CUCTEMUNT yHTpaax xyrauaar
TOOOPXOWMOX Waapanaratan.

AwwurnacaH matepuan
1. Working Group RSPG10-349 report “The future of radio broadcasting in Europe”;

http://www.corrierecomunicazioni.it/upload/images/10 2012/121004151717.pdf

2. TOOH pagvorninH 30XuuUyynanTblH YUIN3M, TEXHUKUMAH WMNASN 6onoscpyynax axnblH
X3CrMiH TamnaH; 2013 oH YnaaH6aaTap xoT, XX3X

http://crc.gov.mn/main.php?cid=1&do=227&did=0
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FUTURE TREND OF VHF I, II, Il BANDS

Mongolia is included by region 1 of ITU with European countries. In terms of that we need
international experiences of the regional countries and their future aspects of the strategic
challenges and opportunities. So you do not hesitate to read following section.

In 11™ February of 2010 the Radio Spectrum Policy Group (RSPG) of European Union decided
to study in more detail the figure of radio broadcasting in Europe with a view to understand
possible spectrum implication. The RSPG were sent out two questionnaires to 24 member
states of the EU. The report focuses following issues related as efficient use of radio spectrum.
This is done by:

1. Describing today’s usage in some European countries

2. Assessing the needs and the opportunities of the sector based on the findings
3. ldentifying strategic objectives for the VHF bands and 1.5 GHz

4. Identifying and proposing activities that would be beneficial for its development

Firstly, in all cases were progress is being made there has been a political interest, both in the
sense that the issue has been high up on the political agenda for discussion, and that the
discussion in itself has encompassed issues such as a switch-off date.

Secondly, there has been a close cooperation between the regulator and broadcasters/market
interests, and

Thirdly, but probably most important to make it a “success”, there is the informational part,
issuing adequate information to consumers. It is here important to highlight the importance of
defining consumer protection in a context of a fast evolving technology and lack of EU-wide
solution. Below 27 MHz, digitalization has been introduced in different bands by using the DRM
and HD Radio standards.

This report examines the needs and opportunities of frequency bands allocated to radio
broadcasting service in Bands | (47-68 MHz), Il (87,5-108 MHz), Ill (174-230 MHz)5 and in L
Band (1452-1479.5 MHz) knowing that radio can be broadcasted over TV channels and other
technologies. The work in Europe shall be undertaken within a broader view so that our work
could be taken as reference by other countries that want to reuse our experiences and
technologies developed, adopted and improved in Europe. The following review is therefore
accompanied by the ITU International allocations for broadcasting service for Bands |, Il, Ill and
L

The lack of frequencies in the FM Band

Although the sound quality of FM radio is considered satisfactory, the lack of frequencies
hinders further developments. In the medium to long term FM broadcasting can be replaced or
supplemented by a digital technology, in order to overcome the lack of frequencies for FM radio.

The digitalization of radio has been, and still is, a long term process

There is no indication of any progress anywhere to cease analogue radio in the foreseeable
future. The market for analogue receivers is far from declining and it is still a lucrative market
while digital tries to replace it. The industry of radio receivers is based on a world market which
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has adopted the common modulation standards that can produce attractive, low terminal cost
for the benefit of European listeners.

Outside Europe and developed countries, broadcasters are still implementing analogue
coverage and the penetration rate can make important progresses. These administrations are
looking at a smooth evolution of technology by adding new services in the existing bands
(following the model adopted for DTTV) which is the US model. There is no budget or fiscal
assistance for listeners to accelerate migration to complete digital reception, so, the complete
replacement of analogue, especially FM reception, will be a long process based upon the
motivation and interest of listeners. It is of key importance for the future of digital radio that a
common European strategy is developed as far as possible taking into account the whole radio
market (frequency bands and analogue and digital modulations used by radio).

The difficulty in switching off FM radio in Band Il 87.5-108 MHz

The FM Band is used for FM radio services worldwide and in many European countries this
band is exploited close to its full capacity. Today, and for the foreseeable future, FM is by far the
dominant revenue source for commercial radio broadcasters and the major source of listening
amongst all radio services. Currently the market penetration of FM receivers is high (close to
100% of cars in many European countries and car manufactures still view FM as their de-facto
standard) and most households have several receivers. Many FM receivers can offer additional
facilities like RDS (information and seamless retuning). Furthermore, they are often combined
with other technology (e.g. DAB receivers, music players, mobile phones) ensuring even wider
availability of FM

Digitalization and switchover plan

At this stage, there are only preconditioned switchover decisions or only long-term plans for the
switchover of the radio analogue FM services in Band Il (e.g. France, Netherlands). The
digitalization of sound broadcasting has been introduced in Band Il using the DAB family
standard and experiments are running in LF (150 kHz — 285 kHz), MF (530 kHz to 1720 kHz)
and HF (2.3 MHz to 27 MHz) bands with the DRM standard.

Some administrations have set up legislation about the digital broadcasting with in some cases,
mandatory aspects of digitalization of terminals and starting dates for that.

View of the industry

The questionnaire to the industry organizations was comprised of four questions covering both
market and technical aspects However, not all replies covered all questions. It is hard to include
all aspects of these extensive replies in this report — the full replies can be found in a separate
report RSPG10-316 —Replies to questionnaires. There is however some things that are worth
mentioning here, as regards what is believed to be important activities to stimulate the
development of radio Broadcasting in Europe — and that is:

Digital Radio Mondial

One standard or a flexible combination of standards should practically offer a digitisation
solution for any European country. Promoting one standard or a combination of standards
should give the courage and clarity needed for thetransition to digital terrestrial radio
broadcasting.
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Satellite Action Plan regulatory Group

SAP REG believes that the further development of Radio Broadcasting in Europe could be
facilitated by the emergence of satellite-delivered services, and notes that the L band has been
harmonised in Europe through various regulatory instruments, such as CEPT ECC/DEC/(03)02.
The long investment cycle of such projects requires certainty that the regulatory framework
prevailing in this frequency band will continue.

European Telecommunications Standardisations Institute

A co-ordinated approach to transmission digitisation across Europe would assist all member
states with increased certainty over the future of radio and provide the necessary volumes for
consumer device manufacturers to invest appropriately for affordable and effective devices for
all the diverse needs of radio listeners.

European Braodcasting Union

Promotion of European open standards (e.g. DAB/DAB+, DRM/DRM+). Creation of a thriving
digital radio receiver market is a prerequisite for the transition from analogue to digital.

Association Européenne des Radios

Any shift towards digital radio broadcasting will most likely require a very long process. Decision
on the adequate time-frame should be left to each national industry: as a matter of principle,
transition to any improved digital broadcasting system should benefit from a long time-frame,
unless there is industry agreement to move at a faster rate.

Digital Europe

For the benefit of both commercial and private technology investment planning roadmaps for the
analogue — digital radio broadcast migration need to be developed very soon defining key
criteria (e.g. population and geographical coverage, content availability) and milestones for
analogue radio broadcast switch-off.

Polish Digital Radio Forum

The government regulations - the consumers, producers and broadcasters must be sure, the
new platforms are stable for certain period of time (due to economic calculations). A wide
selection of receivers in the market at low cost will allow to deliver the digital services to all EU
population.

World DMB Forum

Coordination of transition plans to move from analogue to digital technology across Europe
would bring benefits to all. Progress has already been made in several European countries
using the DAB family of standards, for example, the UK, Denmark, Switzerland, etc., but greater
coordination would allow risks to be mitigated and more consistent messages to consumers to
be given. European standards for digital radio should be promoted within Europe.

The study groups proposals

A common EU Strategy
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An EU strategy would be helpful for the introduction of Digital Terrestrial Sound Broadcasting.
Timetables for the introduction phase should be coordinated among the Member States as
much as possible. An annually updated overview of the process in the different countries would
also be beneficial for the introduction of digital terrestrial radio. RSPG thinks that an EU-wide
strategy is needed to provide all stakeholders with the necessary market scale to launch mass
Digital Radio services across the EU. This would also benefit consumers, who should be able to
access Digital Radio services anywhere across Europe. RSPG recommends that, in developing
its strategy, EU takes into account the studies made in different European study group,
especially in CEPT FM 45. However, at the European level, transversal cooperation between
car manufacturers (including the Intelligent Car Initiative), mobile manufacturers and media
service providers can be organised. RSPG believes that appropriate initiatives, such as “Unique
Digital Radio” by World DMB, EBU and Digital Europe, should be recognized and supported by
EC.

Furthermore, RSPG recommends that technical methods be defined for the implementation of
narrow band systems within existing international agreements (for example DRM+ under the
St61, GE84 and GEO6 agreements respectively).

Furthermore, the RSPG

- recommends that a specific study on the future of L-band should be conducted by relevant
European Organisation responsible for Spectrum issues.

- recommends that EC should indicate that the Band 11l (174 - 230 MHz) is envisaged to be
used also for the introduction of digital radio broadcasting on the basis of the Geneva06
agreement and that in some member states parts of the band 230-240 MHz may also be used
in addition to the band 174-230 MHz on the basis of the Wi95CO7 agreement.

- encourages European administrations to take advantage of receiver profiles adopted by
industry, in order to develop strategies and policies for digital radio broadcasting within national
and international boundaries to harmonise markets.

- recommends that EC should monitor and report on the progress of the deployment of Digital
radio broadcasting networks in the European countries.

- should invite studies into the use of narrow band standards (for example DRM+) taking into
account opportunities to explore and to experiment with broadcasting applications in Band I, Il
and Il (including the experiment of digital receiver profiles).
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Table 1. Existing use

Band Licensed services Non-licensed Possible future use Comments
services
Analogue television, Analogue broadcasting, Band | is presently very poorly
_ _ , DRM+, military services, used over much of the study
Band | land mobile, wind Amateur radio Auction for alternative area partially because of its
profiling radar, military technologies highly variable propagation
. characteristics
services
FM broadcast services Short range devices, Analogue broadcasting, Band Il is highly congested by
short range DRM+, HDRadio FM broadcasting services
Band Il communications
Broadcasting: DVB-T, Band lll is already used for T-
. . ) Eureka 147 services , DAB and analogue television
Band Il Analogue. television, T-DAB, Radio Microphones, DRM+, Radio microphones, | services are leaving the band
land mobile, PMSE, telemetry, land mobile in accordance with the ITU
GEO6 Plan to allow
widespread implementation of
Eul47 and DVB-T services
L-Band | T-DAB, auctioned for PMSE Eureka 147 services, Already planned for T-DAB
commercial uses wireless microphones, services under the Maastricht

Alternative technologies agreement.
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Table 2. Future of radio broadcasting in Europe

Band | : 47-68 MHz

Band Il : 87,5-108 MHz

Band Il : 174-230 MHz

Band L : 1452-1479,5 MHz

Digital Broadcasting;
Division of Band between

Probably no usage for
Broadcasting; not yet decided

broadcasting transmission will

broadcasting
transmission will be

Austria Probably no usage for . Probably Sounql _ Radio and TV not
Broadcasting; not yet decided | Broadcasting Digital; not -
) yetdecided
yet decided
Sweden No plans. No plans. T-DAB and DVB-T2 Under consideration.
Cyprus (No indication) (No indication) T-DAB Wiesbaden 1995 | T-DAB Maastricht 2002
Special Arrangement, as | Special Arrangement as
revised in Constanta, revised in Constanta 2007
2007 GEO6 Plan
Denmark No plans. No new plans with 230-235 MHz GE06 | A political decision is made to
VHF-MUX is to be used allocate the L-band for mobile
for radio or TV DAB TV or similar purposes,
allocations will be used however no specific plans yet
for DAB as described
above
Czech Analogue broadcasting For the time being, there | Analogue S-O until 2012. | Tender for allocation of
Republic | switch-off (S-O) is planned no | are No plans on _ , L , ,
later than 2012. After S_O, analogue FM Multlmed_la apphcaﬂ_ons spectrum rights is under way.
implementation of mobile broadcasting S_O. (conformity e_:lther with
service operation expected. DVB_T or with T-DAB
channel mask).
Estonia | Analogue television No specific future plan. Analogue television No specific future plan.
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be finished by 1 of July 2010
at the latest.

finished by 1° of July
2010 at the latest.

Finland Band is under review FM radio at least for the HDTV / possibilities for Under consideration.
next 7 years, plans after | DAB
that open
P (under review)
France Some studies are on going Several new FM calls for | Digital radio services (T- | Digital radio services (T-DAB,
ing th ¢ tender will be launched in | DMB and/or T-DAB+). A S 4
concerm_ngI:] the us§ 0 DRN: 2011 for more than 600 first T-DMB call for tender -I[;\I/DLQAS"T’_' EDP_R Tm dc_)r
(szrgg;rlas ave been made frequencies (licences are | has been launched in _ h). lgital radio
n ) granted for 5 years and 2008 for the cities of microphones
can be renewed twice). Paris, Marseille and Nice-
Cannes. 136 radio
services have been
selected.
Germany | No change is foreseen in the No change is foreseen in | No change is foreseen in | digital broadcasting to be
near future. the near future. the near future. terminated PMSE (secondary
service)
Hungary | (No indications) (No indications) BROADCASTING (No indications)
(Digital radio)
Ireland There are no specific plans for | Ireland is keeping an Future uses will be Future uses will be considered

the future use of this band
within Ireland at this time.

open mind at present
regarding any future
digitisation of Band I, in
light of the ever
increasing development
of radio services in this
band.

considered in line with
Ireland’s allocation under

the Geneva 2006
Agreement.

in line with Ireland’s
allocations

under the relevant
agreements

e.g. The Maastricht 2002
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Special arrangement as
revised in Constanta 2007

(MAO2revCO0Q7)
Italy In Italy the frequency band 47- | The frequency band The frequency band 174- | The frequency band 1452-
52.5 Mhz is allocated to Land | 87,5-108 MHz is used for | 223 is used for digital 1479,5 MHz within the
Mobile service. The band 47- | FM sound broadcasting. | broadcasting. , L
52.5 Mhz is allocated to Land . . broadcasting service is
Mobile and Broadcasting {:I]o chang]]ce is foreseen in ;’he frequenhcy t;and 223- designated for the introduction
services. No specific plan for e near future 30_MHZ (ch. 12)is . of terrestrial mobile
the future use of this band, designated for terrestrial multimedia services according
nevertheless, following the digital sou_nd to Maastricht 2002 _Special
switchoff of Analogue TV broadcasting. arrangement as revised
(GEOG), this band should be in Constanta 2007
used for Land Mobile Service,
even in accordance with ECA (MAO2revCOO07)
Table.
Latvia Under consideration. Probably | No change. In visible Digital TV (55%) Digital Future multimedia systems
MS and future digital future will be used for FM | sound (45%)
broadcasting systems broadcasting
United The band 55-68 MHz has Continued use for FM PMR services will release | This spectrum has been
Kingdom | been Radio services. their spectrum above 193 | auctioned to Qualcomm and is

identified for possible future
award by Ofcom.

It is planned that national
and large scale services
will migrate to DAB at

some point in the future.
This will leave Band I
available for smaller
scale local commercial
and

MHz at the end of 2012.

a tradable licence that could
be

sold.
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community radio
services.
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3.1 Suggested activities by Member States

In the questionnaire sent out it was asked if the respondents could foresee any particular
specific European initiatives/activities that would benefit terrestrial digital radio. The description
below is a summarasation of what was put forward regarding this. It is important to note that
these are separate statements from member states — and does not represent the view of all
respondents. It gives however an insight in the different reasonings that was issued — and how
contractidory they also could be.

* It is of key importance for the future of digital radio that a common European strategy is
developed as far as possible. There is no business case visible which could drive the digitisation
process. The initiative “Unique Digital Radio” is very welcome. If possible that initiative should
be widen, by including other digital terrestrial radio techniques. The DVB-T implementation
could be used as example to this process. This would provide a large market that would lead to
economies of scale and cost reduction, and also avoid uncertainties which prevent assert the
benefits of the migration to digital technology. This strategy should consider a plan migration to
digital-only, considering the real needs of spectrum, by setting a date for analogue switch-off.

* An initiative to highlight the advantages of digital radio.

» Bands below 80 MHz: Since analogue VHF TV in band | ceased operation in 2009, this band
is not currently used. We do not have specific plans for the use of the band, but it offers a
possibility to test different digital tv and radio systems.

» 87.5-108 MHz: A CEPT report 141 on “Future possibilities for the digitalisation of band Il), has
just been agreed to be published. The report describes different digital technologies to replace
FM broadcasting.

» A wider market base would increase the availability of receivers/equipment with lower cost.

* Any initiative that brings an opportunity to develop an economy of scale for infrastructure
builders, program editors and for listeners or users would help developing digital radio. France
has decided to launch digital radio services on its overall territory in order to stimulate this
economy. A European initiative is welcome.

» An EU-wide coordinated approach with regards to the transition period may be desirable. The
actual reasons of the difficulties raised by the migration of the radio medium from analogue to
digital are numerous but it is still difficult to clearly point the key factors of success and failure
based on the specific configuration of each European country. A European initiative to study this
work item would be very useful to put an end to some hesitations. In particular, such
investigations could address the possible ways to define a Europe-wide target date for analogue
switch-off that would speed-up the take-off of digital radio.

* Additional European studies would be useful to address the technical challenges with regards
to the delivery of local Digital Radio content / services (for example, DRM+, using narrow
channels in Band ).

* There is no urgent requirement to progress the deployment of digital radio. There is no
equivalent of a “digital dividend” in relation to spectrum used by analogue radio. The spectrum
in question is not as attractive to other users. The costs associated with deployment of new
sound broadcasting technologies outweigh any benefit in such deployment.
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» Some countries expressed the view that no analogue switch off date should be set.
* It seems important to have radio sets that can cope with different digital technologies.

» Promotion of a one or a very limited number of systems seems to be an important factor for
success.

Use of Band |

Band | (47-68 MHz) is planned as a broadcasting band and is still used for analogue TV
broadcasting in some European countries. In Europe, in some countries this band is also
assigned to military service, shared with mobile services and radio amateur services.

The answers indicate that there is no strong interest in use of Band | expressed by
administrations although broadcasters and the Digital Radio Mondiale.

Consortium foresee an interest for an initial launch of the DRM+ standard. This frequency band
could be particularly attractive for local and regional coverage of rural areas, small and
community radio stations and specific data transmissions.

RSPG could investigate the opportunity of the European DRM+ standard in Band I, e.g. for
digital narrow band broadcasting applications in anticipation of a development in the band 87.5-
108 MHz, thus possibly helping to validate the digital receiver profiles.

Use of Band Il

Band Il is the core band for analogue FM sound broadcasting in Europe. This band is
considered completely occupied in all European countries and there are a lack of frequencies to
satisfy the demand, especially in densely populated regions. However, in less populated area,
some space in this band exists and could offer opportunity to start the introduction of digital
narrow band systems (for example DRM+). The CEPT FM 45 Group has produced a report
about the future possibilities for the digitalisation of Band Il (ECC Report 14114). Knowing that
Band Il is also allocated for broadcasting services in the radio Regulations for the 3 ITU
Regions15, digitalisation of this band is likely to be introduced progressively where there are
opportunities.

The use of Band Il

Band Il (174 - 230 MHz) is the primary spectrum range for the introduction of digital radio
broadcasting, currently on the basis of the DAB-family. This is an open European standard
adopted by ETSI and covers T-DAB, T-DAB+ and T-DMB .

However, some countries support the idea of studying the use of a narrow band standard in
band Il e.g. (DRM+). There is also a suggestion of using a single broadcasting standard (i.e.
DVB-T2) for the transmission of both terrestrial audio and television as a medium-term
possibility.

In this frequency band, digital radio is generally supported by broadcasters and industry. Some
administrations are studying the introduction of Digital TV. Furthermore regulatory framework is
provided by the GEO6 Agreement, where a number of countries have DVB-T & T-DAB entries in
the Plan facilitating coordination by European countries with other signatories of the GE06
Agreement.
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Current utilization of VHF I, II, lll bands in Mongolia

Mongolian Government Resolution No. 275 of 2010, “National program for Radio and television
broadcasting switch over to digital technology”. In order to this “Terrestrial digital radio,

television broadcasting allocation”,

Change of National radio frequency allocation table (plan)”

are approved by No. 43 and No. 44 resolutions of CRC in 2011. These resolutions described
terrestrial digital radio and television broadcasting frequency bands and standards.

Table 3. VHF Il bands /47-108 MHz/

Region 1

National allocations

Plan

Future Strategy

47-87.5
BROADCASTING

47-87.5
BROADCASTING

DRM+ | planned to
use from 2012 on the
band.

Analogy television channel
assignments will not make
from 2011.01.01 on the
bands.

87.5-108
BROADCASTING

87.5-108
BROADCASTING

Free bands will
implement be
developed by DRM+
from 2012

Table 4. VHF Il bands /174-240 MHz/

Region 1

National allocations

Plan

Strategy

174-230
BROADCASTING

174-230
BROADCASTING

These bands are
planned to use Digital
Television and Digital
Radio from 2011.07.01

Analogy television channel
assignments will not make
from 2012.01.01 on the
bands.
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230-267 230-267 These bands are No change

FIXED BROADCASTING Radio broadcasting
MOBILE FIXED from 2011.07.01
MOBILE

planned to use Digital

3.1 Regulations and resolutions related as utilization VHF 1, 11, 11l

National program on transition to digital technology from analog of Radio and television
broadcasting network 2010-2015; Government Resolution Ne 275

Regulatory direction of Television and Radio broadcasting; approved by 2010; Government
resolution Ne 276;

Policy of digital television broadcasting; approved by ITPTA in 2005;
Mongolian national radio frequency allocation plan; renewed by 2004;

CRC resolution Ne 48 in 2006. “To select DVB-T standard for Mongolian national terrestrial
broadcasting network”;

CRC resolution Ne 62 in 2006. “Renewal Mongolian national spectrum assignment for Digital
TV broadcasting (App 1) and Digital Radio broadcasting (App 2)”

CRC resolution Ne 64 in 2007 “To select DRM standard for terrestrial broadcasting networks
in the LW, MW and HW bands in Mongolia ”

CRC resolution Ne65 in 2007 “To select DAB-T, DAB-S standards for satellite and terrestrial
broadcasting networks in Mongolia”.

CRC resolution Ne43 in 2011 “Radio frequency spectrum assignment for digital radio and
television broadcasting networks in Mongolia”

CRC resolution Ne44 in 2011 “Renewal for Mongolian national radio frequency spectrum
table”

CRC resolution Ne12 in 2013 “Direction of radio frequency regulation for Digital TV
broadcasting in Mongolian territory in the bands 470-690 MHz”

3.2 Mongolian standards for VHF bands

MNS 5476:2005 “Radio frequency protection ratio and minimum level of electrical field
required for radio broadcasting FM service”

MNS 5477:2005 “Method of measurement for maximum frequency deviation of FM
broadcast emissions”

MNS 5473:2005 “Method of calculation of radio and television broadcasting network”
MNS 4909:2000 “Bank Cards-Magnetic stripe data contend for track 3”
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o MNS 5591-1:2006 “Radio studio”Part-1
e MNS 5591-2:2007 “Radio studio Part-2”
3.3 Principle of digital transition in the VHF |, Il, lll bands in Mongolia

The Chairman and CEO of CRC released the Resolution No. 100 in 2013, and organized a
working group to “develop coordination concept and technical solution for digital radio” that
consists of the representatives from ITPTA, CRC, ICT School of MUST, Radio & TV Institute
SOE and other research organizations. The working group suggested following principle for
digital radio transition. Those are follows:

1. Digital transition program should be implemented by without any difficulties for
subscribers.

2. To keep analogue spectrum in first stage of digital transition period.

3. To provide full coverage area for all places in the LW, MW bands and province centers,
soum centers in the VHF 11l bands.

4. Do not spend new expansion for analogue radio broadcasting system during transition
period.

5. To establish type approval and conformity assessment procedure for digital radio
equipment.

6. To approve DRM30 standard in the LW and MW bands, and DAB+/DMB in the VHF I, I,
Il bands.

7. To establish SFN with 1 ensemble in Ulaanbaatar in first stage of transition.
8. Use existing infrastructure.
9. No new entrants until market established

10. To establish government support to develop new content providers in the field of the
market

11. To provide range of affordable receivers in the market.

4. CONCLUTIONS
4.1. Band | (47-68 MHz)

Currently these bands are used by analogy television channels 1, 2. These analogy television
channel’s bands will be released by after digital television transition. So far there are no specific
or alternative plan for the future usage for these bands.

4.2. Band Il (87.5-108 MHz)

Currently these bands are fully used by FM radios in Ulaanbaatar. But least density populated
country side regions have enough spectrum resource. Observatory point of view DRM+
standards are used by trail purpose in international experience.
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It is suitable to keep current usage till ASO date if government would be mentioned DAB+ in the
bands VHF Il

4.3. Band Il (174-230 MHz)

Mongolia has enough frequency spectrum resources in the VHF band Ill. Currently TV channels
6 is assigned by analogy tv broadcast to countrywide coverage. According to resolution Ne12 of
CRC all of analogy TV utilizations should be released in the VHF band Ill. After ASO date 5" of
October in 2015 analogy tv bands will release in the VHF band llI.

According to working groups recommendation tv channel 9 is chosen and its 8C (198.592-
200.128 MHz), 8D (200.160-203.696 MHz), 9A (202.160-203.696 MHz), 9B (203.872-205.408
MHz) blocks planned to DAB+.
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