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W 7le 9 7]eA aARRE Aolst] flste
CM(Commercial Module) AFs}ef] VR L& (CM-
VR-SMG(Study Mission Group))& A144519cH3].
CM-VR-SMG= 7@ o] njtjo] AlA 9] i
£ FHRE 4= e MEE mjvo] ete] E 21917t
off tgt ©& 2l VR w|tjolE Wl H=st7]
?lsto] DVBO] 8% ==s}7] fiste] W= 9L
th, 20179 149 Type A®} B2 g 23} ERelet
91 7|¥ko & 3DoF Y 6DoF VR u|t]o] AjH] Ao
gt F23F 3271 Algle AASEaL 38DoF VR 7Y
o] W AuAE LA BEEZ MPEG(Moving
Picture Experts Group)¥} %540 2018 6€7}
A CR(Commercial Requirement)2 % 2J5}7] 9
o #3232 Adsioint, 12 20189 74 SB
(Steering Board)®]e]el| 4] QA A 9] thA| €]
F3t ool tieh B S A4Skl 20199
29 SB3| 9ol A A =9f5}7] = s3It

ol FFAl A2El V& A4S Al ste 3GPP
(3" Generation Partnership Project)= ‘3DoF
360VR over LTE &= FA|= 20164 4€¥ VR 1]
tlo] gt o 7] H LA A4S AR VR
mjjojol thgt Q47| A 9 3GPP o554l

o
op

FA AHE $8 71=AS BEUE 20189 39
Ver 15,2 214 upxl AfejoltH4], 7|k A=

VR B[t 2 Z2A4Y £, 2E53} 7|4, 3GPP
ol5 84l 4 7IHre] VR AH| A FEfe] AA| o,
VR vtjo] 4 B7HE 9 WHE 55 E9kekL
lct, @A 3GPP= VR ujt]o] A F2(QoE:
Quality of Experience) B7} ¥ &£9]38 otje =
g 5ol izt AE TS 23S it
VRH|t]ol= ARGAF Al St whE i 94
= AALHA AT} FAlol Hep AFEAS] &
U AS o2 M TRt FofollA] o] 5 st
7] §1%t 71 ko] 7h53kE AL Qiths). 53],
3DoF VR uw|t]oj& ofn] g3 Ao &3
wa glom Mk 1 gos Skl Qe 7R
E Jof|A+= 3DoF 360VR T olE FAlo2 'l
W9 SAIYS 78K VR AR Ao gt 7F &

o} 7|5He] S A Eh
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Il. DVB E&=35} 5i&t

DVBL= AHA7H Bh o) A1 4587 A1e)

image processing,

point cloud, 3D model) B

Feedback

Head orientation for
region of interest

DVB interest is
largely here!

Preparation ; Pr in i
Capture Stimh’; o Delivery i ‘;Cfosczssig ' Rendering
Raw data (video, 3D . 9, ng, Broadcast or unicast 9e p 9, video display & head-
transmission re-projection tracking interaction

decoding, upscaling,

(22 1) DVB VR O/C]0] MH|A AlE 27
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VR 971 S ZR2 she] 20154 109 L9 AAEHATH
FE 20184 6€7HA] Bl E=IHE A3kl
ot (" D2 AA AR 7HdEA mjrjo] Auja * A o)L A8HQl VRYAFS 85, d% Y
O] A& T oA DVBY] %73} 4] Hol= U} taZee] 7le A 74
L= * VR & EFeto] AA1 /A7t EHEhE
AAZE VR Au] 2 7i 753
1. CM-VR-SMG * 28|27} 7)1 0] ARHE Enkgt FHl= g
7k
20159 109 DVBE VR w]t]o] A4 7]&3} ¥
H3t #23} 223 98 CM-VR-SMG 182 4 olo] T3t S 27 94 201649 6Y 7S
Z5F3ieh, CM-VR-SMG= 2016 59 MPEGT  A/(VR) W5Alu] 20 thgh A 4=, VR Al7 &
Joint Workshop& E3l DVBol|A A 2E A4 A WA 71e4 a4, AAAE /A A 2
QA AFYo] MPEG #E3te] A= whadd = 9l 'l AF 9, VR ujr]o] Aju|A o]fpAld),
= MPEG -1 Architecture AhG(Ad hoc Group) L A4 g 2 QAR 58 AE3) ‘Virtual

(# 1 VR O|C[0] MH|A 2 0]

= ClHto[A0iA VR OC|0f

2H|7t7HsEHoF &
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g n3Es MISs| 215
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(# 2) VR O|C|0of Ti& gt

VR O|C|of A Equirectangular Equirectangul

ar tiled | On-demand transcoding | Polygon mapping

\ Equirectangular tiled : ERP7|2t2] 19| 57|9| E}(Tile)2 27, AF2Xt

M&sts MHlA
\ Polygon mapping : ooz g8

7| ERP thd| X

Ha 25y QLIHAE [UAE

a4 MPEG-2 TS | DASH/ISOBMFF DASH/ISOBMFF

CldrolA STB/TV Any IP device Any IP device
V Equirectangular(ERP) : 72491 VR O|C|0f T2 MM mot7|8to] AH|A

 On-demand transcoding : AFR At HEZEZ 7|80 2 VR FA LY 3iE FHES 2&5t1 0|12

S 126t CHE T2 MM o7 [Hho] Mu|A
VTS Transport Stream, DASH : Dynamic Adaptive Streaming over HTTP, STB:Set-top Box, ISOBMFF : ISO Based Media File Format

Rol(Region of Interest)of| [tZ sH& Ef%n_rg
2 OX{5} |:||;|}0|Ao| |.|
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Reality Prospects for DVB Delivery’ X 314|[7] 9
2L 3 ol& At ‘DVB VR Study Mission
Report’ & H7I5FATHS], ESE 2017 1€ Type A
o} B2 g @A 353} geleiels 7Rke R
3DoF & 6DoF VR 5A1u] 20 oiel 23} 271
A& AABHAE,

GE DI GE 2)+= /7] BalA W 323k VR 1]
tjo] AH|20] =9 o|fpAlet B A Hioll whE
HEARE LeRdt,

2. CM-VR - (official group)

DVBE 47| ‘DVB VR study mission report’ 2
7ke] 34 22|24 3DoF VR WsAH|AE AlF
517] 913k AH|A AluE] @ 9 AP 8 AR

(H 3 £2 CM-VR-ToR

A olal7] ¢Jato] 20179 6€ CM-VR- (official)
= UEsien[9], 7] IEE CM-VR-SMGE=
6DoF Al VR u|tjo] AjH| Ao tfgh AEY u]d
= AEH o2 Fsiqitt, E HE +8 CM-
VR - (official)@] 82 ToR(Terms of Reference)=
UHERATH10],

CM-VR- (official)> 9% ToRE& Ef=
3DoF VR H&Alu| 20 igt chofel fAazo] 2
=23t FAlol A CRY A 11y
& Wt w7 2Ysty] fisto] 2018 29 FH
o] ER FdH AR ZQkE WXbshITH11],
Part 1 @4 VR 7] 7L 4 OLEE} dsh 4
5= LT Ao A ] 4= S

(Usecase) =

U{M

98 shersbl 91 % W8S oI5k 3

DVB7|Et VR O|C|0f XM&S

VR Z{EIXE M517| 95 DVB L L 22 =i &

2|t CR 7Y

VAR 7H58t 712 2 Al i AlLt2| 2 Tedt ohi-atol 3DoF+ “THx|2) AIA A8 HlZ
Y MPEG, VR-IF(Industry Forum) 2! 3GPPOj| M 484X Xteie 11 pajel

2 5t A @ LALS

M| A 2E

Linear RF channel broadcast

OTT service - Live streaming, On-demand, Download
Push download over broadcast

VR second screen with hybrid delivery

F270]A

MH|A HEHE 28
Graphics overlay

Audio messages for indicating the Rol
Predetermined viewports
Text-based subtitle(or closed caption)

Guided rendering indication(ex. initial/recommended view)

rhot
0x
o
g

2
Ok
ne
fol

Low latency transition from view to another one

VR media decodable on non-VR compatible devices

Bandwidth efficient broadcasting with backward compatibility (<712} 2> Zt=x)
Lower transmission bandwidth and lower decoding complexity
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ol AA 37HA 9] WF= ERE, A WS
L glo|H Axx 27 B VR CS(Companion
Service) G AAI7F AHIAR AR FAA )| AE
Uhehed, i) e ABl el 9 27 3
ZE AR S Au|A AEXUE A3 8-S 23
3}, olAjure @ Al WAL 7|2 e &
94 W BEHoR Aeal] 98 T RL0) B
3 froro) 28 Uehil,

1™ D& 47 AR B3 W 58S &
A5t Al o] 7]8t 3DoF VR W=EAHIAE AlE
Sk o] iAol 2 oS vreRHTH12),

360 high quality
recording (8K)

Full 360° service

+ HDTV o T UHDTV-360°
SHVC 2D>360 encoder
*  Backward compatible Enhancement-laver (EL)
+  -1S%bitratevssimuicast SHVC Encoder* * UHD-360° SHVC
Base-layer (BL)

* HDHEVC

MPEG-TS

Bfoad(asl Broadband

Legacy T2/HEVC IRD:
+ BL decoding
« Render a regular 2D service

Hybrid IP/T2-SHVC set-top-box:
« BL+EL decoding
+ Render a 360° experience

(28 2) 0[5Y7[8t VR B&AlH|A RAF0|A off

CM-VR- (official)& 127] 7]&e] Aol st
HH[13lS B2 20189 6¥7H4] CRE 423t
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Slak E25HE WAt VR WA 2] glo]
‘QoE’, ‘Streaming/Broadcast’, ‘Synchronization
aspects for companion devices” ¥ ‘Subtitling’ o]
gk CRo| =&H %o, DVB 3¢APE tha= 22
gre]o] 9l VR-TFolA H3fE]= 97 (Working)
ofolg) 9] F7hH 0= & ofolgo] the EZ3}
A o WaA W B QTGS EEF)
oJat 7)3ko] o] H=o] o]92 20184 7Y SB 3
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ZEA 14 719 AL -84 (Interoperability)S
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Et7F 2016 4¥€+5 ¥ 3GPP WG(Working
Group) SA(Service and System Aspects)4
(Codec)oll Al X3 =| SlaL, o]o] AupS Fste
“3GPP TR 26,918 Virtual Reality media services
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29h2 20178 6o WRHH AL, o] % 2 &HQ)
HeokS AEste] 2018 3¥€o] Ver.15.25 vl s}
FlcH14],
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0|SSA Aol ME F7IsoF & T2 mt(Profile) 2|
9 LiQuiMas ‘Subjective/objectivel_te?t methods foi imnjersive;audio systems'e| EQULUZ QC|Q 201814 48
AAHIS| E5 U MsS XMoo Wotsty| 2Ieh B HO|
‘QoE metrics for VR'Q| ZQ2tZ VR ZEIX MA Hx| W E QT AR, EHH| AJUS matst -
ERoY
3| FSOOEVRT oixi 048 mafsiof gt el BHQOE)S Amdoz Bis|ee wy | 210902
‘ i i i ices’o| =olotz 2015 or|Q al |
4 VAS Codec for Ir?merswe Voice and Audio Services'?| 22U Z =3 @C|@ L 3D QL[ 20194 1222
715 Xl@ets MER ZHS Mo
HIAS SAH0E “FURAE DASHZ|RE AAIZE 1. VR O|C|O] RA7|s
2EZH VR H H] 2’ ‘MBMS(Multimedia
Broadcast Multicast Services)7|8F VR H|t]o] & VR u|t]o] AHH|AE 93t End-to-end Z2A
Al M| 9 3GPP7|E e 7H1E VR AlH] Azl (a8 4H9) o oS 7uko 2 dA
2 5O FAA o] ATF A= A 7150 gt 7% EX 9 A9 7153 94 7%

F2) 3GPP= A7) SA4 159 AHT Y82 o 248 a5ttt AAA R 3DoF VR 0t
HlELO 2 9017¢ 645 VRY} WS of 2] 7o) o] AL 25t MPEG -1 Part 2 OMAF 3[15]

M2 28 5 Y3 ofeldo] diste] =9 T

of e

@ 5ot 2,

3ESH
B oA 28

— —

7 ofolglo] WY, B4 W g AN

of HU£
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R R CER(

£ VR n]tjo] ZRAY e} fAR A
! 3GPP7|HF VR w]tjo] A
3.

FS_VR Study
Item

3GPP SA4 Virtual reality related activitfps

2017 2018

QoE metrics for VR
Codecs for VR \REEY
Audio

|
3GPP VR Profile
for Streaming Media
|
Subjective/objective test methods for = Release15
immersive audio systems stage3 (5G)

Codec for Immersive Voice and Audio services

2019

Study Item

Work Item
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Projection / mapping metadata
_______________ S S S
Capture ' S'p'he.re —i Projection —st Packing +——{ Encoding il KBNS
astitchingl [Sesseds el ] encapsulation server
in unicast*
case only) |
’ . ; File/DASH DASH/MBMS
Display Rendering Decoding decapsulation et
T i T $
"""""""" T Uicast / Multicast /
Viewport Broadcast Delivery /
position Download
(28 4 VR O|C]0] MH|AE £I3t B2MY T2
VR 9749 8= % 2EA(Stitching) ¥ 7] * 70|14 (Depth - aware) 2E| 4 : Zlo] 1
=2 off 7HA 7leol HEHNLH, Ve £ 258 5 Qe e 2o sk W
ey B4 B S0l B 8474 Hg Ao Azgo] n]ma st Zeldhe] &
Lok AT, E3E VR Wl o] dgof ) 7] 7ieije} e Elo)do] e Aol AT
ol A= (T 6)T} 7ol 371 9] HAlo] HAEEQ] AAIZE A 27E o G2t L7 (Overlap)
. o] A5t s d=r} A3k
- Zto|EFE(Lightfield) 93 85 R AE 1 &
*AE7IHR A AEA e ol gstl o HAHEE ol8sto] Aol TMIAHE BT
220] 7jee] 2L AXA|7)= PAO R 4] 2 Qe WAl 0 R AXTE Gl BEel A A
AHParallax)7} §1o] 2E|Fo] Zheksto] 44 A AE ol E = Sl Aol AN
Zt A 2lof GolstAlt S 2ol FefstH 27 SRETF ok AARE A 2|7 oL 7VIAIH
Zheet A Haol o] ¥ 25 77 A Aol g = S
(# 6) VR 0]C]0] &4 ]
72 | L &
He(Single) AE S T 360VR O|C|0f THS HY AERIOR HMAste Ao AIZXI0] Ofet o REE M2 &
27t gleLt Rol 20| HOX|HA HEF XHH0| H0| A2 F
SHE|(Mult) AEZ] 74 SPEO] W Ch2] 360VR Yo S e AEZC 2 M&ohs WAooz UET Yejo %50
AR MESE SR FYS MEE + QoL MO MY I B58t @B{sl| =7t 7
WEHOZ RS EfUE HYS TS AEY 2R TESI= YAICZ ALEXIS REE Wzt
EfUE(Tiled) AEY TS RS EIUE Foe MElsio] 255t S 2M ZiE Al ZIXStE o EAHE MIZE ULt
Z0] wat 23 X|Ho| Sl ~ AS
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[] M2 BE 24, 237, B4, MEY, VRo|Clo EXS S8, HNSASHEA, § 322 35, 2017
2] FeA, olZ#, 8N, 837, MFY, “Light Field 0/C|of 712 7 & EXS S8, w7 0jcof, X 238 13, pp.33-45,

3] https://www.dvb.org/groups/CM-VR-SMG

4] 3GPP TR 26.198, “Virtual Reality (VR) media Services over 3GPP,” Mar. 2018

5] 32M, ‘MPEG-| &1} 360k H|C|2 ZHI= MA" MX|S5t5|X|, 443 83, pp.52-57, 2017

6] ISO/IEC JTC1/SC29/WG11, “Working Draft 1.0 of TR: Technical Report on Architectures for Immersive Media,” N17060,
July 2017

7] Report of DVB-CM-VR-SMG, “Virtual Reality-Prospects for DVB Delivery,” June 2016

8] Report of DVB-CM-VR-SMG, “DVB VR study mission report summary,” Nov. 2016

9] https://www.dvb.org/groups/CM-VR

https:/www.vr-if.org/wp-content/uploads/VRSTD-06-DVB-CM-VR-Ludovic-Noblet.pdf

DVB CM-VR, “CM-VR0087 Questionnaire,” Feb. 2018

DVB CM-VR, “CM-VR0060 TDF-Proposal to DVB CM-VR,” Nov. 2017

DVB CM-VR, “CM-VR0091 Report for CM#81,” June 2018

https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx? specificationld=3053

ISO/IEC JTC1/SC29/WG11, “Coded representation of immersive media (MPEG-I) Part 2: Omnidirectional media format”

N17399, October 2015
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