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MHz 1,7 (| MHz5 (T MHz 1,7 (1 oo N x 1/14 MHz 1,712 VSIS
MHz 5 (< MHz 6 (< MHz5 (< MHz 6 (| <ladll

MHz6 (z MHz 7 (z MHz6 (z MHz 7 (<

MHz7 (> MHz8 (s MHz7 (> MHz8 (¢

MHz 8 ( » MHz 8 ( » W1<n
MHz 1,52 (| MHz 4,75 (I MHz 152 (1 | "iedl abold) olrgll o el MHz 1,536 Sl e
MHz 4,75 (o MHz 5,71 (o MHz 4,75 (o x N x 1/14 + (5 4 ki) ozl

MHz 571 (= MHz 6,66 (- MHz 571 (¢ MHz6 (1

MHz 6,66 ( > MHz 7,61 (> MHz 6,66 ( > MHz7 (<

MHz 7,61 ( » MHz 7,61 MHz8 (z

1) 1 <n
JSeall LG | aae bl e LSeal) LG sue M1<n 1 i sae

Sl o IS
(2k —skaY1) 1 705 (2k —skaY1) 1 705 (1k —skat) 853 (1 <L) 108 192 Slghl sae
(4k < skeY1) 3 409 (4k <51 3 409 (2k w5kY1) 1705 (2 oslN1) 216 384 G dl) ol
(8k wsL3) 6 817 (8k wsL.Y) 6 817 (4k wskeA) 3 409 (3 k) 432 768 kb J5"
(16k —sL-Y1) 13 633 (8k —sY1) 6 817 1536
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o(2k sk Hz 901 (T «(2k) Hz2790,179 (T (1k) kHz 1786 (T @ (1 oY1) kHz 3,968 (T kHz8 (1 o sl
«(4k —slN) Hz 450 «(4k) Hz 1 395,089 «(1k) Hz5580,322 (< «(2 skaN) kHz 1,984 kHz 4 (o alaldl oLl
(8K w5k A1) Hz 225 (8k) Hz 697,545 «(2k) Hz 2 790,179 (8 wsksY1) kHZ 0,992 kHz 2 (C W
(16k wykedl) Hz 113 «(2k) Hz 334821 (< «(4k) Hz 1395,089 (1 osb) kHz 4,629 (< KHz1 (>
(2K s 8) H22790 (o «(4k) Hz 1 674,11 (8k) Hz 697,545 «(2 %L{zu) kHz 2,314
(8K ) Hz 1395 (8k) Hz 837,05 «(1k) Hz6696,42 (x (3 q)l.wfﬂ) kHz 1,157
(8K ) Hz 698 «(2k) Hz3906 (¢ «(2K) Hz 3 348,21 (1 Q,)JM}/\) kHz5291 (z
) «(4k) Hz 1953 «(4k) Hz 1 674,11 «(2 o) kHz 2,645
(16k ,,,\:m) Hz 349 (8K) Hz 976 (8K) Hz 837,05 (3 woskedl) kHz 1,322
(2K k) HZ3348 (= (2K) Hz 4464 (> (1K) Hz7812 (>
(4K skN) Hz 1674 ((4K) Hz 2 232 «(2K) Hz 3906
«(8k wslN1) Hz 837 (8k) Hz 1116 «(4k) Hz 1953
(16k —se1) Hz 419 (8k) Hz 976
«(2k sksV1) HZ 3906 (> «(1k) Hz8929 ( »
«(4k —sksd1) Hz 1953 «(2k) Hz 4 464
«(8k qjl.fﬁ\) Hz 977 «(4k) Hz 2 232
(16K wske3) Hz 488 (B9 Hz 1116
«(2k sk N) Hz 4464 (»

«(4k wsksN) Hz 2232
«(8k wsksY) Hz 1116
(16k —skY1) Hz 558
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«(2k) ps1109,98 (T «(2k) ps 358,40 (T (1K) pus 560 (T @1 o) us 252 (1 Hs 156 (T | o) blas sus
«(4K) ps 2 219,97 «(4K) us 716,80 (1K) ps 179,2 (< «(2 <) s 504 Hs 312 (o
(8K) us 4 439,94 (8K) ps 1 433,60 «(2K) pis 358,40 (3 ske¥1) ps 1008 us623 (¢
(2K) us 3584 (o «(2K) s 298,67 (< «(4K) us 716,80 (1 sV ps 216 (- us 1246 (>
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(8K) S“ 1 433’6 (8K) ps 1194,67 (1K) ps 149,33 (- (3 <« d) s 864
) H ’ «(4K) ps 512 «(2k) ps 256 (¢ «(2K) us 298,67 (1 <sk¥) us189 (¢
(16k) ps 2 867,2 (8K) us 1024 «(4K) pis 597,33 (2 k) 15 378
(2K s 29867 (| (4k) s 448 «(2K) pis 224 (> (8K) ps 1194,67 (3 k1) pis 756
«(4K) ps 597,33 (8K) s 896 «(1K) us 2128 (>
«(8K) ps 1 194,67 «(2K) ps 256
(16k) us 2 389,33 «(4k) ps 512
«(2k) ps 256 (> (8K) ns 1024
«(4k) ps 512 «(1k) ps 112 ( »
«(8K) ps 1024 :88 ﬁz iig
(16k) us 2 048 (8K) s 896
«(2K) ps 224 (»
«(4Kk) ps 448
«(8K) ps 896
(16k) ps 1 792
(1/16 <1/32 1/128 1/4 1/8 <1/16 <1/32 1/4 1/8 1/16 <1/32 1/4 1/8 1/16 <1/32 us 31 (T Jorl 5ot
1/4 <19/128 1/8 <19/256 ol il sl e BERURPH RV el Al sl e HS 62 (o | e of 2l A
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ms 250 _a8Y! (o) bl ms 24
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@1 k)
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(4e) 1A Jgat)
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X ¢ «(t X <16 200) BCH (188 <204) RS o= 54k (T=8 (188 ¢204) RS <188 (204) RS 5,4 ais | 13
HERA NP L;.e e — (8 =T Lods-g gl dand (8 =T HRY]
gl 5] .LDPC AP 2y 5L 5,25 Byl gl e
s 12 =t sllasY) (255 <191) MPE-FEC RS
sl i) by j-)m:u 12=1 (& oyl pdis 1221 ash olgl pdis FERVHI [ PRERIIE LR izl | 14
(50531 ) Tyl gl kg | U
cle J=> oy Juas 2l .MPE-FEC J4ss onr Tsis MPEG-TS (Sstms 3 xn 410,576 :T-DMB - oYaaa | 15
Jadl s Al 3 304 syly Juak il | B S da‘vts,w\ Jdms e Mbit/s 1,787 1) 0,281 (T Mbit/s 1,728 W]
Mbit/s 4 (sslue Mbit/s 14.89-2 33 (! Gl e eV Jaall 1 1/4 Mbit/s 2,085 11 0,328 (- | J! 0,864 :AT-DMB -« il
. ' ' :1/32 Mbit/s 2,383 1) 0,374 (r BPSK & Mbit/s 2,304
Mbit/s 17,87-2,80 (< Mbit/s 3,447 11 042 (T DQPSK s
Mbit/s 20,84-327 (r | Mbit/s 10,772 1] 1,332 (< 411,152 :AT-DMB
Mbit/s 23,82-3,74 ( > Mbit/s 12,95 }{ 1,60 (z QPSK (2 Mbit/s 2,88
Mbit/s 15,103 1 1,868 (> DQPSK e
Mbit/s 17,257 11 2,135 (»
5 g 4 sl 3 &M 2 &M 130 e
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E Aokl Colodns
N pllad) L aladl S alad) R plkd) Sladall
MHz 5 (f MHz 1.4 (T MHz 6 (| kHz 100 (| gl Gl b s
MHz 10 (< MHz 3 (o MHz 7 (o kHz 200 (<
MHz 15 (¢ MHz5 (z MHz8 (¢ kHz 250 (¢
MHz 20 (> MHz 10 (>
MHz 25 (» MHz 15 ( »
MHZz 30 ( » MHz 20 ( »
MHz 35 (
MHz 40 (-
(kHz SCS 15) MHz 4,5 (| MHz 1,08 (T MHz 5,832 (| kHz 96,0 (' Jorzad) Blad) o e
(kHz SCS 15) MHz 9,36 (< MHz 2,7 (< «MHz 5,751 kHz 1856 (<
(kHz SCS 30) MHz 8,64 MHz 45 (¢ ‘mz gg;g kHz 2462 (7
¢ y
(kHz SCS 15) MHz 14,22 (£ MHZ9 (s OMHz 5508
(kHz SCS 30) MHz 13,68 !
MHz 135 (» ‘MHz 6,804 (<
(kHz SCS 15) MHz 19,08 ( > ' ;
kHz SCS 30) MHz 18,36 MHz 18 (5 «MHz 6,710
(kHz : MHz 6,615
(kHz SCS 15) MHz 23,94 ( » MHz 6,521
(kHz SCS 30) MHz 23,4 MHz 6.426
(kHz SCS 15) MHz 28,8 ( » MHz 7,777 (¢
(kHz SCS 30) MHz 28,08 MHz 7.669
(kHz SCS 15) MHz 33,84 ( ; «(MHz 7,561
(kHz SCS 30) MHz 33,12 «(MHz 7,453
(kHz SCS 15) MHz 38,88 (- MHz 7,345
(kHz SCS 30) MHz 38,16
LSleall LG 1 il sus
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(@1:) 1B Jgid
N allad) L alad) S alladl R plkdl Sladald
(kHz SCS 15) 300 ( (kHz 0,37) 2 916 (I O(8K wslw1) (kHz 100) 215 ALl gl sus
(kHz SCS 15) 624 (< (kHz 1,25) 864 6913 (kHz 200) 439 dakd IS (3 404))
(kHz SCS 30) 288 Etg; 32 ‘1‘22 6 817 (kHz 250) 553
(kHz SCS 15) 948 (¢ (kHz’15) 22 6721
(kHz SCS 30) 456 6625
(kHz SCS 15) 1272 ( 5 (kHz 0,37) 7290 (<
(kHz 1,25) 2 160 6529
(kHz SCS 30) 612 KHz 2.5) 1080 L6k b
(kHz SCS 15) 1596 ( » ’ (16K —25130)
(kHz 7,5) 360 13 825
(kHz SCS 30) 780 (kHz 15) 180 13 633
(kHz SCS 15) 1920 ( 9 (kHZ 0’37) 12 150 (C
(kHz SCS 30) 936 (KHz 1.25) 3 600 13 441
(kHz SCS 15) 2 256 ( ; (kHz 2,5) 1 800 13 249
(kHz SCS 30) 1 104 (kHz 7,5) 600 13 057
(kHz SCS 15) 2592 (- (kHz 15) 300 @(32k < sk1)
(kHz SCS 30) 1272 (kHz 0,37) 24 300 ( > 27 649
(kHz 1,25) 7 200
(kHz 2,5) 3 600 21265
(kHz 7,5) 1 200 26 881
(kHz 15) 600 26 497
(kHz 0,37) 36 450 ( » 26 113
(kHz 1,25) 10 800
(kHz 2,5) 5 400
(kHz 7,5) 1 800
(kHz 15) 900
(kHz 0,37) 48 600 ( »
(kHz 1,25) 14 400
(kHz 2,5) 7 200
(kHz 7,5) 2 400
(kHz 15) 1 200




ITU-R BT.2016-3 &wesd)

(0) 1B Jot!
e Lt S plad R pliadl Slalab
kHz 15 (1 kHz 0,37 = 1/2,7 (1 (8Kk) Hz 843,75 (1 Lz 9/4 000 S o el
kHz 30 (2 KHz 1,25 (2 (16K) Hz 421,875 e
kHz 2,5 (3 (32k) Hz 210,9375
kHz 7,5 (4 (8k) Hz 984,375 (<

(16k) Hz 492,1875
kHz 15 (5 (32K) Hz 246,09375

(8K) Hz 1125 (¢
(16k) Hz 562,5
(32k) Hz 281,25

(kHz SCS 15) us 66,6 (1 us 66,6 (1 (8k) us 1 185,185 (T ms 2.25 e
(kHz SCS 30) us 33,3 (2 us 133,3 (2 (16K) ps 2 370,370
us 400 (3 (32K) ps 4 740,740

(8K) ps 1 015,873 (<
(16K) s 2 031,746
us 2700 (5 (32K) ps 4 063,492

(8K) ps 888,889 (¢
(16K) ps 1 777,778
(32K) ps 3 555,556

us 800 (4

(kHz SCS 15) us 4,7 (1 us 16,6 (1 1024 (768 512 384 (192 o Bl s 0 18 | i ol Al 41 Lol s
(kHz SCS 30) ps 2,35 (2 us 33,3 (2 3072 2432 2048 <1536 il Lol
®aze 5.0 4 864 4096 <3 648
us 100 (3

us 200 (4
us 300 (5
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CRC CRC s s+ Y «CRC «BCH e Uisgs n, k ¢(n, k, t) BCH o sl pizs | 13
8,8 J.Juu) sl sspl Bl S
W) moenas e 3,080 (LDPC
(o ) o) 5L3) cls 10 = t
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OV il oled Gl o4 8,a8)) Juss (<QPSK) Mbit/s (JU dady il B Loy (5and) raala olgd Blas (o9
eSss sy IS bl 64-) Mbit/s 24,8 1) (0,37 :PAPR s (FEF 5 (MISO 5 (kHz 100) kbit/s 341-75  (
QPSK) Mbitls 139 4,18 (1 | T & ngjl f]‘:“i f; N Mbit/s 57,9-0.93 (T | (kHz 200) Kbit/s 703-155 (<
(MHz 10 815 Sai 2 MR Mbit/s 67.5-108 (< | (kHz 250) kbit/s 888-196 (=
16-) Mbit/s 27,8 1135 (< _ ) o Mbit/s 77,2-1,24 (C
10 53 3las > 3 QAM . ‘@)L:J\ Q’}[.&mgauml\ maj\
(MHZ 4509 PMCH axey daledl) 350
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Recommendation ITU-R BS.1114 — System A: System for terrestrial digital sound
broadcasting to vehicular, portable and fixed receivers in the frequency range 30-
3000 MHz.

ETSI EN 300 401 — Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to
mobile, portable and fixed receivers.

TTA, TTAK.KO-07.0070/R2 — Specification of the Advanced Terrestrial Digital
Multimedia Broadcasting (AT-DMB) to mobile, portable, and fixed receivers, 2011.

badle] axlp

ETSI TR 101 497 — Digital Audio Broadcasting (DAB); Rules of Operation for the
Multimedia Object Transfer Protocol.

ETSI TS 101 759 — Digital Audio Broadcasting (DAB); Data Broadcasting — Transparent
Data Channel (TDC).

ETSI ES 201 735 — Digital Audio Broadcasting (DAB); Internet Protocol (IP) Datagram
Tunnelling.

ETSI TS 101 499 — Digital Audio Broadcasting (DAB); MOT Slide Show; User Application
Specification.

ETSI TS 101 498-1 — Digital Audio Broadcasting (DAB); Broadcast Website; Part 1: User
Application Specification.

ETSI TS 101 498-2 — Digital Audio Broadcasting (DAB); Broadcast Website; Part 2: Basic
Profile Specification.

ETSI EN 301 234 — Digital Audio Broadcasting (DAB); Multimedia Object Transfer (MOT)
Protocol.

ETSI TS 102 371 — Digital Audio Broadcasting (DAB); Transportation and Binary
Encoding Specification for DAB Electronic Programme Guide (EPG).

ETSI TS 102 818 — Digital Audio Broadcasting (DAB); XML Specification for DAB
Electronic Programme Guide (EPG).

ETSI TS 102 427 — Digital Audio Broadcasting (DAB); Data Broadcasting — MPEG-2 TS
Streaming.

ETSI TS 102 428 — Digital Audio Broadcasting (DAB); DMB video service; User
Application Specification.

Report ITU-R BT.2049-3 — Broadcasting of multimedia and data applications for mobile
reception.

TTA, TTAK.KO-07.0071 — Advanced Terrestrial Digital Multimedia Broadcasting
(AT-DMB) Scalable Video Service.
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Recommendation ITU-R BS.1114 — Systems for terrestrial digital sound broadcasting to

vehicular, portable and fixed receivers in the frequency range 30-3 000 MHz.

Recommendation ITU-R BT.1306 — Error-correction, data framing, modulation and
emission methods for digital terrestrial television broadcasting.

ARIB STD-B46 — Transmission system for terrestrial mobile multimedia broadcasting
based on connected segments transmission, Association of Radio Industries and Businesses.
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ETSI TS 102 585 — Digital video broadcasting (DVB); System specifications for satellite services to
handheld devices (SH) below 3 GHz.
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ETSI EN 302 583 — Digital video broadcasting (DVB); Framing structure, channel coding and
modulation for satellite services to handheld devices (SH) below 3 GHz.

J..ojj\ b
ETSI EN 301 192 — Digital video broadcasting (DVB); DVB specification for data broadcasting.

ETSI TS 102 772 — Digital video broadcasting (DVB); Specification of multi-protocol encapsulation
— inter-burst forward error correction (MPE-IFEC).
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ETSI TS 102 470-2 — Digital video broadcasting (DVB); IP Datacast over DVB-SH: Programme
specific information (PSI)/(Service Information (SI)).
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ETSI TS 102 471 — Digital video broadcasting (DVB); IP Datacast over DVB-H: Electronic service
Guide (ESG).

ETSI TS 102 592-2 — IP Datacast over DVB-SH: Electronic service Guide (ESG) implementation
Guidelines.
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ETSI TS 102 472 — Digital video broadcasting (DVB); IP Datacast over DVB-H: Content delivery
protocols.

ETSI TS 102 591-2 — Digital video broadcasting (DVB); IP Datacast: Content delivery protocols
implementation Guidelines; Part 2: IP Datacast over DVB-SH.
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ETSI TS 102 474 — Digital video broadcasting (DVB); IP Datacast over DVB-H: Service purchase
and protection.

18 53y adadl oL
ETSI TS 102 611-2 — IP Datacast over DVB-SH: Implementation Guidelines for mobility.
Syl 859y Ay UL Euy Blusly CIS3 48

ETSI TS 102 005 — Digital video broadcasting (DVB); Specification for the use of video and audio
coding in DVB services delivered directly over IP.

‘DVB-SH i dgersi (300
ETSI TS 102 584 — Digital video broadcasting (DVB); DVB-SH Implementation Guidelines.
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[3]

[4]

[5]

[6]

[7]
[8]

[9]

[10]
[11]
[12]

[13]
[14]
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ETSI EN 300 744 — Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for digital terrestrial television. (DVB-T).

ETSI EN 300 468 — Digital Video Broadcasting (DVB); Specification for Service Information (SI) in
DVB systems. (DVB-SI).

ETSI EN 301 192 — Digital Video Broadcasting (DVB); DVB specification for data broadcasting.
(DVB-DATA).

ETSI TS 101 191 — Digital Video Broadcasting (DVB); DVB mega-frame for Single Frequency
Network (SFN) synchronization.

ETSI TS 102 468 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Set of
Specifications for Phase 1.

ETSI TR 102 473 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Use Cases and
Services.

ETSI TR 102 469 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Architecture.

ETSI TS 102 470-1 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Programme
Specific Information (PSI)/(Service Information (SI).

ETSI TS 102 471-1 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Electronic
Service Guide (ESG).

ETSI TS 102 472 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Content Delivery
Protocols.

ETSI TS 102 474 — Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Service Purchase
and Protection.

ETSI TS 102 005 — Digital Video Broadcasting (DVB); Specification for the use of video and audio
coding in DVB services delivered directly over IP.

ETSI TR 102 377 — Digital Video Broadcasting (DVB); DVB-H Implementation guidelines.

ETSI TR 102 401 — Digital Video Broadcasting (DVB); Transmission to handheld terminals
(DVB-H); Validation task force report.
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[1] Recommendation ITU-R BT.1877 — Error-correction, data framing, modulation and emission
methods for second generation of digital terrestrial television broadcasting systems.
[2] Report ITU-R BT.2254 — Frequency and network planning aspects of DVB-T2.

[3] ETSI EN 302 755 — Digital Video Broadcasting (DVB); Frame structure channel coding and
modulation for a second generation digital terrestrial television broadcasting system (DVB-T2).

[4] ETSI TR 102 831 — Digital Video Broadcasting (DVB); Implementation guidelines for a second
generation digital terrestrial television broadcasting system (DVB-T2).
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[1] Recommendation ITU-R BS.1114 — System for terrestrial digital sound broadcasting to vehicular,
portable and fixed receivers in the frequency range 30-3 000 MHz.

[2] Report ITU-R BT.2049 — Broadcasting of multimedia and data applications for mobile reception.

[3] Report ITU-R BS.2214 — Planning parameters for terrestrial digital sound broadcasting systems in
VHF bands.
[4] ITU-R Handbook on Digital Terrestrial Television Broadcasting Networks and Systems

Implementation (2016).

[5] GOST R 54309-2011 — Real-time audiovisual information system (RAVIS). The formation processes
of frame structure, channel coding and modulation for the digital terrestrial narrowband radio
broadcasting system in VHF band. Technical specifications. (In Russian)
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ATSC Standard A/300:2020 — ATSC 3.0 System.

ATSC Standard A/321:2016 — System Discovery and Signaling.
ATSC Standard A/322:2020 — Physical Layer Protocol.

ATSC Standard A/324:2018 — Scheduler / Studio to Transmitter Link.

Recommendation ITU-R BT.1877 — Error-correction, data framing, modulation and emission
methods for second generation of digital terrestrial television broadcasting systems.
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ATSC Standard A/327:2020 — Physical Layer Recommended Practice.

Technical Report — Digital Video Broadcasting (DVB) — DVB-H Implementation Guidelines: ETSI
TR 102 377 V1.4.1.


https://www.itu.int/rec/R-REC-BT.1877/en

37

ITU-R BT.2016-3 &wesd)

8 M
1 gl

15l g}l duae L eU'a.d\

el ¥l oV 8 ) BGPP wlivlse o il dsgag 305 (16 oY) JLaST iy Liiaasd) o3Y1 )

U3 3 o3 el s oldlaney
3GPP iST,20) g 3,20 ne (ROM) Loib JLaza¥! Coluly (FTA) 3l ol olads oo -
L 3l el Sl a1 -

Olkary Aol dadgedl Bl e S ST (ISD) Ik G Blas (SFN) 23501 8- sl i oldes -

e deadl (geld) 2l

Slles e cohland) (3 JLizaY) 3¢ w0 km/h 250 () fes oo 5 3 L adidl Slag)low 0o -

Loy dsdaze ERESIES

Lilegll 35 3y (DASH) HTTP JsSandl pe sload) giad) oo cailadl giudl myjy SLal e -

.(HLS) HTTP LUl ssudls (CMAF) il

dtas sl ) T (IPTV) oY) IS5 Ol Jan (IP) oY) IS5 e 2atldll ol e -

[1]

[2]

(ABR) 2484l wlzd)
Sl Shlss of J3ad ol e adladl S (les Slaas 4o ~
L assadly Jastgh pllas [1] e ) 50

L35 gk

ETSI TS 103 720 — 5G Broadcast System for linear TV and radio services; LTE based 5G terrestrial
broadcast system.

Report ITU-R BT.2049 — Broadcasting of multimedia and data applications for mobile reception.
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https://www.itu.int/pub/R-REP-BT.2049
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[1] Report ITU-R BT.2049 — Broadcasting of multimedia and data applications for mobile reception.
[2] QB-1018-2022 — Technical specification for 5G NR broadcast access network.

[3] QB-1019-2022 — Technical specification for 5G NR broadcast core network.

[4] QB-1013-2022 — Test specification for 5G NR broadcast access network.

[5] QB-1016-2022 — Test specification for 5G NR broadcast core network.
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