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Abst ract

Thi s docunent describes RTCP nmessages and RTP header extensions to
enabl e partial access and support viewport- and region-of-interest-
dependent delivery of visual volumetric nedia such as visua

vol unetric video-based coding (V3C). Partial access refers to the
ability to access retrieve or deliver only a subset of the nedia
content. The RTCP nessages and RTP header extensions described in
thi s docunent are useful for XR services which transport coded visua
vol umetric content, such as point clouds.
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Internet-Drafts are working docunments of the Internet Engineering
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Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 3 Novenber 2025
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described in Section 4.e of the Trust Legal Provisions and are
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1. Introduction

Unli ke traditional 2D videos, visual volunetric media represent 3D
shapes or objects. Exanples of such nedia include point clouds,
meshes, and volunetric videos. For exanple, a point cloud is a set
of data points in space which nay represent a 3D shape or object.
Each point position has its set of Cartesian coordinates (X, Y, 2)
and attribute information such as texture/color, reflectance, or
transpar ency.

To enabl e parallel processing, partial access, as well as a variety
of other functionalities, a visual volunetric nedia frame can be
divided into a nunber of independently decodable tiles. For partia
access use cases, these tiles are mapped to three-dinmensional (3D)
sub-di vi sions of the space enconpassing the volunetric object,
referred to here as 3D regions. The 3D regions are axis-alligned
cuboids, i.e., with no associated orientation or rotation, defined in
Cartesi an space using an anchor point and size of the spatial region
along the three axes. The position of the anchor point and the size
of the spatial region are defined in terns of volunetric pixels
relative to the origin of the volumetric content’s coordi nate system
Each 3D regi on has boundi ng box information of that spatial region
and an association with one or nore tiles present in that spatia
region. The 3D regions information can be used by the receiving
devices to streamor access only a subset of the coded nedia content.
Wth the information provided by the 3D spatial regions, a player can
access relevant parts of the inmersive nmedia content (e.g., by
determ ni ng which spatial regions and/or objects falls within the
boundari es of the user’s viewport or region(s)-of-interest and
mappi ng those to tiles).

When t he boundi ng box information of a spatial region and its
association with one or nore tiles in the visual volunetric frame is
not changi ng over tine, those 3D regions are referred as static 3D
regions. Oherwise, if the bounding box infornmation of a spatia
region or its association with one or nore tiles changes over tine,
then those 3D regions are referred as dynami ¢ 3D regions. An

i mersive nedia content provider provides static or dynamc 3D
regions information to the inmersive nmedia receivers. The nedia

pl ayer requests one or nore interested 3D regi ons based on that
information. |In sone cases, the nedia player can al so request for an
arbitrary 3D region within the i mersive nedia content.
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1.

3.

3.

Thi s docunent defines RTCP nessages and RTP header extensions to
enabl e partial access and support viewport- and region-of-interest-
dependent delivery of visual volumetric nedia such as visua

vol unetric video-based coding (V3C) [ISO | EC 23090-5]. The defined
RTCP nessages and RTP header extensions can be used with the RTP
payl oad format for V3Cin [I-D.draft-ietf-avtcore-rtp-v3c].

1. Background on Visual Volunetric Video-based Coding (V30

A volunetric nedia content may be coded using the visual volunetric
vi deo- based codi ng standard 23090-5 [ISO. | EC. 23090-5]. V3C s
generic mechanismfor volunetric video coding and it can be used by
applications targeting volunetric content, such as point clouds,

i mersive video with depth, nesh representations of visual volumetric
franmes, etc. Examples of such applications are Video-based Point

Cl oud Conpression (V-PCC) [ISO. IEC 23090-5], and MPEG | mmersi ve Vi deo
(MV) [ISOIEC 23090-12]. V3C encoding of a volunmetric frane is

achi eved t hrough a conversion of volunetric frame fromits 3D
representation to multiple 2D representations and a generation of
associ ated data. V3C supports the concept of tiling where the
volumetric frame is encoded in a nunber of tiles to enable parallel
encodi ng/ decodi ng and for easy access to one or nore regions of V3C
content, especially in stream ng scenarios. The |SQO|EC 23090-5
specification also defines a set of Volunetric Annotation SE
messages providing information on different objects within the V3C
content and the spatial regions or V3C atlas tiles associated with
those objects. Mreover, the SO IEC International Standards
23090-10 [1SO. | EC. 23090-10] defines information on the different
spatial regions defined for the V3C content, including the bounding
box for the spatial region and its association with one or nore V3C
atlas tiles. The RTP payload format for V3C content is defined in
[I-D.draft-ietf-avtcore-rtp-v3c]. This allows for packetization of
one or nmore V3C Network Abstraction Layer (NAL) units in a RTP packet
payl oad as well as fragnentation of a V3C NAL unit into nultiple RTP
packets.

Conventi ons
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
Definitions, and Abbreviations

1. Definitions

The following terns are defined here for conveni ence:
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4.

4.

Coordi nate Systems: The reference coordinate systemis a right-
handed 3D Cartesian coordi nate systemwi th 6 degrees of freedons
(DoFs): 3 translations along the 3 x-y-z dinensions, and 3
rotations about the 3 x-y-z dinensions with the right-hand. The
followi ng variations can be derived: Cartesian coordi nate system
the reference coordinate systemwith the 3 translations but
without the 3 rotations. Wrld coordinate space - referring to
scene space, where manipulation is done relative to scene origin:
the reference coordinate systemwith the origin at the scene
origin and with the 3 translations and 3 rotations limted to the
scene space (or scene view ng space).

cuboi d: A volune having six rectangul ar faces placed at right
angl es.

field of view The extent of the observable world in captured/
recorded content or in a physical display device.

tile: independently decodabl e rectangul ar 2D regi on of a video
frame or cuboid 3D region of a volunetric frane

Format of RTCP feedback nmessages

The 3D regions present in a volunetric media object can be signal ed
usi ng an SDP extension. This docunent extends the RTCP feedback
messages defined in the RTP/ AVPF [ RFC4585] RTP profile and in

[ RFC5104] to define RTCP feedback nessages for requesting static 3D
regions, an arbitrary spatial region, or a certain viewport. These
nmessages can be transmitted by the receiver to informthe sender of
the desired region(s)-of-interest.

These feedback messages follow a sinilar message format as RTCP Ful
Intra Request and Tenporal - Spati al Trade-of f Request messages defined
in [RFC5104]. The nessage may be sent in a regular full conpound
RTCP packet or in an early RTCP packet, as per the RTP/AVPF profile
rul es.

1. Static 3D regions request

When the 3D regions avail able at the sender-side are static, the RTCP
f eedback nmessage for requesting one or nore 3D regions-of-interest
contains the required nunber of 3D regions and a list of region_id
paraneters. The values of region_id SHALL be acquired fromthe
"a=3d-regions" attributes defined in section 6.1 that are signal ed by
the sender during SDP negotiation
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4.

4.

4.

1.1. Message fornmat

The static 3D regions request feedback nmessage is identified by the
RTCP payl oad type val ue PT=PSFB, which indicates payl oad-specific
Feedback nessages, and nessage type FMI=18.

The FCI field MUST contain a list of one or nore static 3D region
i ds.

0 1 2 3
01234567890123456789012345678901
BT T o e S e i i S T e e i s TTE P S S S
| nmode | num r egi ons |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
| one or nmore region ids (16 bits for each region id) |
+ Bl I I R e R e ik T T TR I SR S
| | OPTIONAL Zero paddi ng |
BT T o e S e i i S T e e i s TTE P S S S

mode (16 bits): This field is uniquely set to all ones for static
3d-regi ons request.

numregions (16 bits): indicate the nunber of interested 3D
regi ons

region_id (16 bits): identifies a pre-defined 3D region
2. Arbitrary spatial region request
The RTCP feedback nessage for a desired spatial region SHALL contain
the paraneters position_x, position_y, position_z, size_x, size_y and
size_z. The values for each of the paraneters is indicated using
four bytes. The sender SHALL ignore arbitrary spatial region
requests describing a region outside the original volunetric content.
2.1. Message fornmat

The arbitrary spatial region request feedback message is identified
by an RTCP payl oad type val ue PT=PSFB and message type FMI=18.

The FCI field for the RTCP feedback nmessage for arbitrary spatia
region request is formatted as foll ows:
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| position_x (h)| position_x | position_x | position_x(1)]
s o e i i TR SR N S SR ok i H e
| position_y (h)| position_y | position_y | position_y(l)]
i e e o i e e et s i e e
| position_z (h)| position_z | position_z | position_z(l)]
B i s T T i i o S o T Ji I

| size_x (h) | size X | size X | size x(I)
e L o i i T e o o i R SR
| size_y (h) | size_y | size_y | size_y(l)
i R R e e T S e e o o i R TR SRR R S
| size_z (h) | size_z | size_z | size_z(l) |
B i s T T i i o S o T Ji I

position x (32 bit signed int): specifies the origin position of
the 3D boundi ng box in the Cartesian coordi nates along the x axis

position_y (32 bit signed int): specifies the origin position of
the 3D bounding box in the Cartesian coordinates along the y axis

position_z (32 bit signed int): specifies the origin position of
the 3D bounding box in the Cartesian coordinates along the z axis

size_x (32 bit unsigned int): specifies the extension of the 3D
boundi ng box of the volunetric nmedia in Cartesian coordi nates
along the x axis relative to the origin position

size y (32 bit unsigned int): specifies the extension of the 3D
boundi ng box of the volunetric nedia in Cartesian coordi nates
along the y axis relative to the origin position

size z (32 bit unsigned int): specifies the extension of the 3D
boundi ng box of the volunetric nmedia in Cartesian coordi nates
along the z axis relative to the origin position
The four-byte value of the position_x, position_y, position_z,
Ssize_x, size_y and size_z paraneters are expressed in big-endian
order or the network byte order.

4.3. Viewport request
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The RTCP feedback nmessage for requesting a viewport is identified by

the RTCP payl oad type val ue PT=PSFB and nessage type FMr=19.

The FC

SHALL contain exactly one 3D viewport. The FCI format for 3D

vi ewport request feedback nessage is as foll ows.

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
|E|CI|FIR CT | campos_x(h) | campos_x | cam pos_x |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| campos x(1) | campos_y(h) | campos_y | cam pos_y |
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R
| campos_y(l) | campos_z(h) | campos_z | campos_z |
R o o e e i i e S S S s T S S S S e e ik i e R
| campos z(l) | camaquat_x(h)| camquat_x | cam.quat x(1)]
T S i o I R S S i it et EIE S R R S S e i i e e s
| camquat_x(I) | cam.quat_y(h)| cam.quat_y | cam.quat _y(l)]
R i i T i e e T ol EIE TRIE TR TR S S S S S e e o o i i T N R
| camquat_y(l) | camaquat_z(h)|] camqquat_z | camquat_z |
R o o e e i i e S S S s T S S S S e e ik i e R
| cam quat _z(I) | hori zontal fov |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| | vertical _fov |
i T s i o S i i S R I S I S S S M
| | cli ppi ng_near _pl ane |
B T S i T s i i e e SEI S
| | clipping far_pl ane |
I S i o T s S S S e s s T
| | OPTI ONAL Zer o paddi ng |
B i aT T e e o S o S S S I T et sl o ST S S S S S S

The desired viewport information in the RTCP feedback vi ewport

nmessage i s conposed of the follow ng paraneters:

ext _canera_flag (E) [1 bit]: This flag value equal to 1 indicates

that extrinsic camera paraneters information is present in
message. Value O indicates that extrinsic canmera paranete
information is not present in the nmessage.
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center_view flag (C [1 bit]: This flag indicates whether the
signal |l ed viewport position corresponds to the center of the
viewport or to one of two stereo positions of the viewport. Value
1 indicates that the signalled viewport position corresponds to
the center of the viewport. Value 0 indicates that the signalled
vi ewport position corresponds to one of two stereo positions of
the viewport. When ext_canera_flag is set to value 0, this flag
value is set to O otherw se set to 1.

int_camera flag (1) [1 bit]: Intrinsic canera flag value equal to
1l indicates that intrinsic canera paraneters information is
present in the nessage. Value 0 indicates that intrinsic camera
paraneters information is not present in the nessage.

equal _fov_flag (F) [1 bit]: This flag indicates weather the

hori zontal FOV and the vertical FOV of the viewport are equal or
not. Value 1 indicates the horizontal FOV and vertical FOV are
equal. Value O indicates horizontal FOV and vertical FOV are not
equal. When int_canera flag value is 0, this flag value is set to
1 otherwi se set to O.

resv (R) [1 bit]: This is reserved for reserved for future
definition.

camera_type (CT) [3 bits]: indicates the projection nmethod of the
viewport. Value O specifies equirectangul ar projection (ERP).
Value 1 specifies a perspective projection. Value 2 specifies an
orthographic projection. Values in the range 3 to 2557 are
reserved for future use

cam pos_x, campos_y, and campos_z (32 bits): respectively,
indicate the x, y, and z coordinates of the position of the canera
in metres in the global reference coordinate system The val ue
for each field is expressed in 32-bit binary floating-point format
with the 4 bytes in big-endian order and with the parsing process
as specified in |EEE 754. This information shall be present only
when the ext _canmera_flag (E bit) is set to 1.

cam quat _x, camquat_y, and camquat_z (32 bits): indicate the x,
y, and z conponents, respectively, of the rotation of the canera
usi ng the quaternion representation. The values are in the range
of -27230 to 2730, inclusive. Wen the conponent of rotation is
not present, its value is inferred to be equal to 0. This
informati on shall be present only when the ext_canera flag (E bit)
is set to 1.

The val ue of rotation conponents may be cal cul ated as foll ows:
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gX = camquat_x / 27~30, qY = camquat_y / 2730, qZ = cam quat_z
/ 2”30
The fourth conponent, gqW for the rotation of the current
canmera nodel using the quaternion representation is cal cul ated
as foll ows:

gw= Sqrt( 1 - ( gX*2 + qY*"2 + gqZ*2 ) )

The point (w,X,y,z) represents a rotation around the axis
directed by the vector (x,y,z) by an angle

2*cos M-1}(w) =2*sin ~{-1}(sqrt(x~{2}+y~{2}+z~{2})).
hori zontal _fov (32 bits): indicates the |ongitude range

corresponding to the horizontal size of the viewport region, in
units of radians, when canera type is ERP projection. The val ue

isinthe range 0 to 2 pi. Wen canera_type is perspective
projection this value specifies the horizontal field of viewin
radians. The value is in the range of 0 and pi. Wen canera_type

i's orthographic projection, this value specifies the horizontal
size of the orthogonal in netres. The value is expressed in
32-bit binary floating-point format with the 4 bytes in big-endian
order and with the parsing process as specified in |EEE 754. This
informati on shall be present only when the int_canera flag (I bit)
is set to 1.

vertical _fov (32 bits): specifies the latitude range correspondi ng
to the vertical size of the viewport region, in units of radians,
when canera_type is ERP projection. The value is in the range 0O
to pi. Wen canmera_type is perspective projection this value
specifies the relative aspect ratio of viewport for perspective
projection (horizontal/vertical). The value is expressed in
32-bit binary floating-point format with the 4 bytes in big-endian
order and with the parsing process as specified in | EEE 754. Wen
canmera_type is orthographic projection, this value specifies the
relative aspect ratio of viewport for orthogonal projection
(horizontal/vertical). The value is expressed in 32-bit binary
floating-point format with the 4 bytes in big-endian order and
with the parsing process as specified in |EEE 754. This
informati on shall be present only when the int_canera flag (I bit)
is set to 1 and equal _fov flag (F) is set to 0. Oher cases,
vertical FOV information shall not be present.

clipping_near_plane and clipping_far_plane (32 bits): indicate the
near and far depths (or distances) based on the near and far
clipping planes of the viewport in neters. The values is
expressed in 32-bit binary floating-point format with the 4 bytes
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5.

5

5

in big-endian order and with the parsing process as specified in
| EEE 754. This information shall be present only when the
int_canmera_flag (I bit) is set to 1.

RTP header extension for signaling transmtted 3D regions
i nformation

The sender response may or nmay not agree with the exact 3D regi ons of
interest requested by the receiver but may contain an extended or
reduced version of the requested spatial region(s) depending on the
nunber and size of the 3D regions available in the content that
overlap with the requested spatial region(s). This helps the

recei ver determ ne when to send subsequent spatial region requests,
e.g., in response to head novenent sensor information and based on
the spatial volune covered by the 3D regions transmtted by the
sender. Mreover, signaling the 3D regions sent by the sender also
indicates the start of an RTP nedia flow belonging to a requested 3D
region of interest. A response to a request for 3D regi ons-of -

i nterest involves the sender signaling information of the volunetric
medi a 3D regions that are included in the response.

1. Response to a static 3D regions request

If the transmitted 3D regions information response corresponds to a
request for one or nore of the static 3D regions signal ed during SDP
negotiation, then the transmtted 3D regions informati on SHALL be
carried using the RTP header extension and includes a numregions
field and a list of region ids corresponding to the static 3D regions
included in the response. The value for the numregions and |ist of
region_id paraneters is indicated using two bytes.

1.1. Message fornmat

The payl oad of the transmitted static 3D regi ons informati on header
ext ensi on el ement can be encoded using the two-byte header defined in
[ RFC8285] .

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| I D | I en=xx | num r egi ons |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| one or nmore region ids (16 bits for each region id) |
+ B T I T T S i otk St S R
| | OPTIONAL Zero paddi ng |
B T S i T s i i e e SEI S

ID (8 bit): is the local identifier.
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5.

5.2. 1.

2

len (8 bit): is the length of extension data in bytes not
including the ID and length fields. The value zero indicates
there is no data foll ow ng.

numregions (16 bits): indicate the nunber of transmtted 3D
regi ons.

region_id (16 bit): is a unique identifier for a pre-defined
static 3D region in the encoded nedi a.

Response to an arbitrary spatial region request

If the transmitted 3D region informati on response corresponds to a
request for an arbitrary spatial region, the transnmitted 3D regions
i nformati on SHALL be carried using the RTP header extensions as
specified in [ RFC8285].

Message format

The payl oad of the transmitted 3D regions information header
ext ensi on el ement can be encoded using the two-byte header defined in
[ RFC8285] .
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| position_x(h) | position_x | position_x | position_x(1)]
I i s s S it SN R SRR
| position_y(h) | position_y | position_y | position_y(l)]
I e I T i i S S S S it N SR S
| position_z(h) | position_z | position_z | position_z(l)]
B i s T T i i o S o T Ji I
| size_x(h) | size X | size X | size x(I)
i I S i T S i S S S o
| size_y(h) | size_y | size_y | size_y(l)
I i I S L T S L kN SR SR S
| size_z(h) | size_z | size_z | size_z(I)
i T s T i T S S I S i (T S S S e S
| region_id(h) | region_id(l) | numtiles(h) | numtiles(l)
i I e I S Tl i I SR S S S o i
| one or nore tile ids (16 bits for each tile id)
T S s S i S T sk i S S S S S

I
+
I
+
I
+
0 1 2 3

01234567890123456789012345678901
T S T

I D | L=xx | numregions(h)| numregions(l)]
T S i ST S S i S S S S il i i i T S

one or nore spatial regions information +
+

B i T R R e i o ik SR e
| OPTI ONAL zer o paddi ng |
T I R o ol i ol s S S e S e S ik i it (EIE I S SR e TR

+-
I
+-
|
+
I
+
I
+
|
+-
ID (8 bit): is the local identifier.
len (8 bit): is the length of extension data in bytes not
including the ID and length fields. The value zero indicates
there is no data foll ow ng.

numregions (16 bit): indicate the nunber of transmitted 3D
regi ons.

position_x (32 bits): specifies the origin position of the 3D
boundi ng box in the Cartesian coordi nates al ong the x axis.
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position_y (32 bits): specifies the origin position of the 3D
boundi ng box in the Cartesian coordi nates along the y axis.

position_z (32 bits): specifies the origin position of the 3D
boundi ng box in the Cartesian coordi nates along the z axis.

size_x (32 bits): specifies the extension of the 3D boundi ng box
of the volunetric media in the Cartesian coordi nates along the x
axis relative to the origin position.

size y (32 bits): specifies the extension of the 3D boundi ng box
of the volunetric nedia in the Cartesian coordinates along the y
axis relative to the origin position.

size_z (32 bits): specifies the extension of the 3D boundi ng box
of the volunetric nedia in the Cartesian coordinates along the z
axis relative to the origin position.

region_id (16 bits): is a unique identifier for a 3D region in the
encoded nedi a.

numtiles (16 bits): identifies the nunber of tile identifiers
associated with that spatial region.

tile_id (16 bits); identifies a tile identifier associated with
that spatial region.

If the requested region-of-interest is an arbitrary spatial region,
the sender nay choose to send one or nore pre-defined 3D regions

whi ch were signaled to the receiver during SDP negotiation which
overlap with the requested arbitrary spatial region. 1In this case,
the transmtted 3D regions informati on SHALL be carried using the RTP
header extensi on.

The payl oad of the transmitted static 3D regi ons informati on header
ext ension el ement can be encoded using two-byte header defined in
[ RFC8285] .

0 1 2 3
01234567890123456789012345678901
i s T S i i T S A b e ok
| I D | Ien=xx | num r egi ons |
i e e i e o o e ik k. i R TR SR B S
| one or nmore region ids (16 bits for each region id) |
+ B S e T T i I i S
| | OPTIONAL Zero paddi ng |
e s o i e e R t i i RS
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ID (8 bit): is the local identifier.

len (8 bit): is the length of extension data in bytes not
including the ID and length fields. The value zero indicates
there is no data foll ow ng.

numregions (16 bits): indicate the nunber of transmitted 3D
regi ons.

region_id (16 bit): is a unique identifier for a pre-defined
static 3D region in the encoded nedi a.

Response to a 3D vi ewport request

When an RTCP feedback nmessage for a desired 3D viewport is received
by a sender, the sender SHALL respond to receiver with one or nore 3D
spatial regions information that overlap with the requested vi ewport.
As the transmitted 3D regi ons correspond to the static 3D regions
(indicated via the URN urn:ietf:parans:rtp-hdrext:static-3d-regions-
sent in the SDP negotiation), the signaling of the transmtted 3D
regi ons use the RTP header extension.

1. Message fornat

The payload of the transnitted static 3D regions information header
ext ensi on el emrent can be encoded using the two-byte header defined in
[ RFC8285] .

0 1 2 3

01234567890123456789012345678901
L e i S e I S ek i S N SR S
| I D | Ien=xx | num r egi ons |
B i s T T i i o S o T Ji I
| one or nore region ids (16 bits for each region id) |
+ B n N DR S S o
| | OPTIONAL Zero paddi ng |
I i I S R S S i Sk M SR S

ID (8 bit): is the local identifier.

len (8 bit): is the length of extension data in bytes not
including the ID and length fields. The value zero indicates
there is no data foll ow ng.

numregions (16 bits): indicate the nunber of transmtted 3D
regi ons.

umasu & Haneza Expi res 3 Novenber 2025 [ Page 15]



I nternet-Draft VOLUMETRI G- MEDI A- RO - DELI VERY May 2025

region_id (16 bit): is a unique identifier for a pre-defined
static 3D region in the encoded nedi a.

5.4. Dynamic 3D regions information transm ssion

When the 3D regions information in a volunetric media content
changing over tinme, the transport of the updated 3D regions
i nformati on SHALL be carried using an RTP header extension. The RTP
header extension payload carries the total nunber of spatial regions
present in the volunetric nmedia and each spatial region information

is

5.4.1. Message fornat

The payl oad of the transmitted dynam c 3D regions information header

ext ensi on el ement can be encoded using two-byte header defined in
[ RFC8285] .

Gudunmasu & Haneza Expi res 3 Novenber 2025 [ Page 16]



I nternet-Draft VOLUMETRI G- MEDI A- RO - DELI VERY May 2025

0 1 2 3
01234567890123456789012345678901

B T I i R i e i Sl e e g e S I T s s it sTE O T B S SR
| I D | L=xx | numregions(h)| numregions(l)]
R e s T o T S R El ok i R e e S S e o o s
+ one or nore spatial regions information +
+ +
+ i i i S I S S
| | OPTI ONAL zero paddi ng |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
0 1 2 3

01234567890123456789012345678901
i R L s e T e R h th s i S SR N S
| position_x(h) | position_x | position_x | position_x(1)]
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| position_y(h) | position_y | position_y | position_y(l)]
B T S i T s i i e e SEI S
| position_z(h) | position_z | position_z | position_z(l)]
i e R e i i T e o i i e
| size_x(h) | size_x | size_x | size_x(1) |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| size_y(h) | size_y | size_y | size_y(l) |
B T S i T s i i e e SEI S
| size z(h) | size z | size z | size_z(I)
e R T i T D i T T i i R S R S S
| region_id(h) | region_id(l) | numtiles(h) | numtiles(l)
i T S T i s sl ol S S S Y
| one or nmore tile ids (16 bits for each tile id)

e s S S T i i o S S T i

I
+
I
+
|
+
ID (8 bit): is the local identifier.

len (8 bit): is the length of extension data in bytes not
including the ID and length fields. The value zero indicates
there is no data foll ow ng.

numregions (16 bit): indicates the total nunber of dynanic 3D
regions present in the volunetric nedia.

position_x (32 bits): specifies the origin position of the 3D
boundi ng box in the Cartesian coordi nates al ong the x axis.
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position_y (32 bits): specifies the origin position of the 3D
boundi ng box in the Cartesian coordi nates along the y axis.

position_z (32 bits): specifies the origin position of the 3D
boundi ng box in the Cartesian coordi nates along the z axis.

size_X (32 bits): specifies the extension of the 3D boundi ng box
of the volunetric media in the Cartesian coordi nates along the x
axis relative to the origin position.

size Y (32 bits): specifies the extension of the 3D boundi ng box
of the volunetric nedia in the Cartesian coordinates along the y
axis relative to the origin position.

size_Z (32 bits): specifies the extension of the 3D boundi ng box
of the volunetric nedia in the Cartesian coordinates along the z
axis relative to the origin position.

region_id (16 bits): is an identifier for a 3D region

numtiles (16 bits): identifies the nunber of tile identifiers
associated with that spatial region.

tile_id (16 bits): identifies a tile identifier associated with
that spatial region.

VWhen the total number of spatial regions information is |arge and
cannot be accommbdated into a single RTP packet due to RTP header
extension size lintations or RTP packet size linitations, the
informati on of all updated spatial regions present in an i mersive
medi a content is signaled over nmultiple RTP packets. Wen the
dynani c spatial regions information is sent in multiple RTP packets,
the first, and | ast RTP packets carrying the dynam c spatial regions
information in an RTP header extension data is identified using the
"appbits’ val ues.

In the two-byte header form the 16-bit value required by the RTP
specification for a header extension, |abeled in the RTP
speci fication [ RFC8285], was defined as shown bel ow.

0 1
0123456789012345
S T
| 0x100 | appbi t s|
T S e T S S S
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The "appbits’ field in the RTP header extension SHALL be defined as
bel ow for the transmitted dynam c 3D regions information (indicated
via the URN urn:ietf:paramns:rtp-hdrext:dynam c-3d-regions-sent in the
SDP negoti ation).

0
0123
T
| 0] O] S| E|
R

S (1 bit): This bit is set to 1 if this is the first RTP packet
carrying the dynanic 3d regions information otherw se set to O.

E (1 bit): This bit is set to 1 if this is the |ast RTP packet
carrying the dynanmic 3d regions information otherw se set to O.

6. SDP signaling for Viewport and Regi on-of-Interest dependent delivery
of V3C data

6.1. SDP signaling of static 3D regions
The 3D regions present in a volunetric nmedia object can be signal ed
as an SDP extension. A sender MAY offer information on static 3D
regions present in the volunmetric nmedia in the initial offer-answer
negotiation by carrying it in the SDP nessage. This is done by
including the "a=3d-regions" attribute under the relevant nedia |line.

The foll owing paraneters are provided in the attribute for each
static 3D region:

region_id: identifies a pre-defined 3D region

position_x: specifies the origin position of the 3D region in the
Cartesi an coordi nate systemal ong the x axis.

position_y: specifies the origin position of the 3D region in the
Cartesi an coordi nate systemalong the y axis.

position_z: specifies the origin position of the 3D region box in
the Cartesian coordinate systemal ong the z axis.

size_x: specifies the extension of the 3D region in the Cartesian
coordinates along the x axis relative to the origin position

size_ y: specifies the extension of the 3D region in the Cartesian
coordinates along the y axis relative to the origin position
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6

size_z: specifies the extension of the 3D region in the Cartesian
coordinates along the z axis relative to the origin position

nane: specifies the nane of the pre-defined 3D region

The syntax for the "a=3d-regi ons" attribute conforns to the follow ng
ABNF (byte-string defined in [ RFC8866] and WSP and DIG T defined in
[ RFC5234]):

3d-regions = "3d-regions:" PT 1*WSP attr-|ist
PT = 1*DIA T / "*"
attr-list = ( set *(1*WBP set) ) [/ "*"

;7 WSP and DIG T defined in [ RFC5234]

set="[" "region_id=" idvalue "," "position_x=" posvalue ","
"position_y=" posvalue "," "position_z=" posvalue ","
"size x=" sizevalue "," "size y=" sizevalue ","
"size_z=" sizevalue "," "Nane=" naneval ue "]

i dval ue= onetonine*2DIA T

; Digit between 1 and 9 that is followed by 0 to 2 other digits
posval ue = sizevalue / "0"

; position may be "0"
sizeval ue = onetonine *5DIA T

; Digit between 1 and 9 that is followed by O to 5 other digits
onetonine = "1" / "2" [/ "3" [ "4 [ "&5" [ “e" [ "“7" [ "8 [ "9"

; Digit between 1 and 9
naneval ue = byte-string

; byte-string defined in [ RFC3866]
An exanpl e use of the "a=3d-regions" attribute relative to a nedia
l'ine

meappl i cati on 40008 RTP/ AVP 100

a=rtpmap: 100 v3c/ 90000

a=fm p: 100 v3c-unit-header=08000000; // atlas

a=md: 4

a=3d-regions: 99 [region_id=0, position_x=0, position_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head] [region_id=1
posi ti on_x=0, posi ti on_y=360, position_z=0, si ze_x=1080, si ze_y=360,
si ze_z=360, name=Arns] [region_id=2, position_x=0, position_y=720,
position_z=0, si ze_x=540, si ze_y=360, si ze_z=360, nane=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, size x=540,
si ze_y=360, si ze_z=360, nane=Legs]

2. SDP signaling for region-of-interest feedback nmessages capability
A client supporting region-of-interest-dependent streans SHALL

support at |east one of the follow ng nodes of requesting a desired
region-of-interest (signaled froma receiver to a sender):
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* Static 3D regions
* Arbitrary spatial region
* Viewport
6.2.1. Request for static 3D regions

A client supporting the static 3D regi ons node SHALL include the
a=rtcp-fb attribute with the static 3D regions feedback type under
the relevant nedia |ine scope. The static 3D regions type in
conjunction with the RTCP feedback method is expressed with the

foll owi ng paranmeter: static-3d-regions. A wldcard payl oad type
("*") may be used to indicate that the RTCP feedback capability
attribute for signaling static 3D regions request capability applies

to all payload types. |If several types of 3D regions signaling is
supported and/or the sanme static 3D regions are specified for a
subset of the payload types, several "a=rtcp-fb" lines can be used.

Here is an exanple usage of this attribute to signal static 3D
regions relative to a nedia |ine based on the RTCP feedback method:

a=rtcp-fb:* ack static-3d-regions
6.2.2. Request for arbitrary spatial region

A client that supports requests for arbitrary spatial regi on SHALL
indicate this in the SDP offer for the volunetric nmedia where
arbitrary spatial region request capabilities are desired. This is
done by including the a=rtcp-fb attribute line within the scope of
the relevant nedia line in the SDP nmessage with a feedback nmessage
type corresponding to the arbitrary spatial region node. The RTCP

f eedback message type corresponding to the arbitrary spatial region
request is expressed with the parameter: arbitrary-spatial-region. A
wi | dcard payl oad type ("*") may be used to indicate that the RTCP
feedback capability attribute for signaling arbitrary spatial region

request capability applies to all payload types. |If the sane
arbitrary spatial region capability is specified for a subset of the
payl oad types, several "a=rtcp-fb" lines can be used.

Here is an exanple for the usage of this attribute to signal support
for arbitrary spatial region requests in an SDP nessage based on the
RTCP f eedback mnet hod:

a=rtcp-fb:* ack arbitrary-spatial -region
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6.2.3. Request for a viewport

A client (sender or receiver) supporting stream ng of imrersive nmedia
content based on the user’s viewport SHALL offer the ' Vi ewort-
dependent stream ng (VDS)' capability in SDP for all volunetric nedia
content where viewport-based i mersive nedia streanming is desired

VDS support is offered by including the a=rtcp-fb attribute under the
rel evant nedia |ine scope. The VDS support using the RTCP feedback
met hod is expressed with the follow ng paraneter: 3d-viewport. A

wi | dcard payl oad type ("*") may be used to indicate that the RTCP
feedback capability attribute for VDS capability applies to all

payl oad types. |If the sane VDS capability is specified for a subset
of the payload types, several "a=rtcp-fb" lines can be used. Here is
an exanpl e usage of this attribute to signal viewport-dependent
stream ng capability relative to a nedia |line based on the RTCP

f eedback net hod:

a=rtcp-fb:* ack 3d-vi ewport

6.3. SDP signaling for 3D regions transported using RTP header
ext ensi on

A client supporting receiving of static 3D regions, arbitrary spati al
regions and viewport information feedback nmessages SHOULD i ncl ude t he
transported 3D regions information signaling capability in its SDP
offer for all volunetric nedia streams. The transported 3D regions
information is signalled be extending RTP Header extension nechani sm
defined in [ RFC8285].

The transported 3D regions signaling capability is offered by
including the a=extmap attribute under the relevant nedia |line scope.

The URN corresponding to an arbitrary spatial region is
urn:ietf:parans: rtp-hdrext:arbitrary-3d-regi ons-sent

The URN corresponding to static 3D regions is
urn:ietf:params:rtp-hdrext:static-3d-regions-sent.

Here is an exanpl e usage of this URN to signal transnitted 3D regions
relative to a nedia line (e.g., this signaling can be part of the

atl as conponent nedia line):

a=extmap: 9 urn:ietf:parans:rtp-hdrext:static-3d-regi ons-sent
a=ext map: 10 urn:ietf:parans:rtp-hdrext:arbitrary-3d-regi ons-sent
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The nunbers 9 and 10 in the exanple may be replaced with any nunber
in the range 1-254 using the two-byte header extension mechani sm

6.4. SDP signaling for dynam c 3D regions information transported using
RTP header extension

When the 3D regions in an inmersive nmedia content are changi ng over
time, a sender transnmits all the dynamic 3D regions information to
the recei ver whenever the 3D regions are updated or changed. This
information is not sent in response to any RTCP feedback nessage
received froma receiver

A sender supporting the transm ssion of dynamic 3D regions

i nformati on SHOULD of fer the dynam c 3D regi ons signaling capability
in the SDP offer for all volunmetric nedia content. The dynamc 3D
regions information transm ssion capability signaling in SDP is

of fered by including the a=extnap attribute under the relevant nedia
|'i ne scope.

The URN corresponding to the transmtted dynam c 3D regi ons
information is

urn:ietf:parans: rtp-hdrext:dynani c-3d-regi ons-sent.
Here is an exanple usage of this URNto signal transmtted dynanic 3D
regions relative to a nedia line (e.g., this signaling can be part of
the atlas component nmedia line):
a=ext map: 255 urn:ietf: parans:rtp-hdrext: dynan c-3d-regi ons- sent

6.5. O fer/Answer Considerations
The foll owi ng SDP of fer/answer exanples are provided for V3C content.
An exanpl e of offer which supports providing infornmation of static 3D
regions present in the volunetric nmedia and providing regi on-of -

i nterest-dependent streans with the RTCP feedback request nodes
static 3D regions, arbitrary spatial region and viewport.
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a=group:v3c 1 2 3 4

a=v3cfntp:v3c-ptl-1level -idc=60;
spr op-v3c- par anet er - set =AQD/ AAAP/ ZzWAAAAAADM AQBBWAACAD] g QAADK A==

mevi deo 40000 RTP/ AVP 96 97 98

a=rtprmap: 96 H264/ 90000

a=rtpmap: 97 H265/ 90000

a=rt prmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=2; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0

a=sendonl y

a=md: 1

mevi deo 40002 RTP/ AVP 96 97 98

a=rtpmap: 96 H264/ 90000

a=rtpmap: 97 H265/ 90000

a=rtpmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=3; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0

a=m d: 2

a=sendonly

mevi deo 40004 RTP/ AVP 96 97 98

a=rtpmap: 96 H264/ 90000

a=rt prmap: 97 H265/ 90000

a=rt prmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=4; sprop-v3c-vps-i d=0;
sprop-v3c-atlas-id=0

a=md: 3

a=sendonl y

mFappl i cati on 40006 RTP/ AVP 100

a=rt prmap: 100 v3c/ 90000

a=v3cfnt p: sprop-v3c-unit-type=1; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0;

a=md: 4

a=sendonl y

a=3d-regi ons: 100 [regi on_i d=0, posi ti on_x=0, position_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head]
[region_id=1, position_x=0, position_y=360, position_z=0, size_x=1080,
si ze_y=360, si ze_z=360, name=Ar ns]
[region_id=2, position_x=0, position_y=720, position_z=0, size_x=540,
si ze_y=360, si ze_z=360, nanme=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, size x=540,
si ze_y=360, si ze_z=360, nane=Legs]

a=rtcp-fb:* ack static-3d-regions

a=rtcp-fb:* ack arbitrary-spatial-region

a=rtcp-fb:* ack 3d-vi ewport
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An exanpl e answer which accepts the information of static 3D regions
present in the volunetric media and requests region-of-interest,
interested viewport content with the RTCP feedback request npdes
static 3D regions, arbitrary spatial region and viewport.

a=group:v3c 1 2 3 4

mevi deo 50000 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=recvonly

mevi deo 50002 RTP/ AVP 97

a=rtpmap: 97 H265/ 90000

a=recvonly

mevi deo 50004 RTP/ AVP 98

a=rtpmap: 98 H266/ 90000

a=recvonly

mFappl i cati on 50006 RTP/ AVP 96

a=rt prmap: 100 v3c/ 90000

a=recvonly

a=3d-regi ons: 100 [regi on_i d=0, posi ti on_x=0, posi tion_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head] [region_id=1
posi tion_x=0, position_y=360, position_z=0, si ze_x=1080, si ze_y=360,
si ze_z=360, name=Arns] [region_id=2, position_x=0, position_y=720,
position_z=0, si ze_x=540, si ze_y=360, si ze_z=360, nanme=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, si ze_x=540,

si ze_y=360, si ze_z=360, nanme=Legs]

a=rtcp-fb:* ack static-3d-regions

a=rtcp-fb:* ack arbitrary-spatial -region

a=rtcp-fb:* ack 3d-vi ewport

An exanpl e of offer which supports the transported 3D regions
i nformati on signaling capability.
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a=group:v3c 1 2 3 4

a=v3cfntp:v3c-ptl-1level -idc=60;
spr op-v3c- par anet er - set =AQD/ AAAP/ ZzWAAAAAADM AQBBWAACAD] g QAADK A==

mevi deo 40000 RTP/ AVP 96 97 98

a=rtprmap: 96 H264/ 90000

a=rtpmap: 97 H265/ 90000

a=rt prmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=2; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0

a=sendonl y

a=md: 1

mevi deo 40002 RTP/ AVP 96 97 98

a=rtpmap: 96 H264/ 90000

a=rtpmap: 97 H265/ 90000

a=rtpmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=3; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0

a=m d: 2

a=sendonly

mevi deo 40004 RTP/ AVP 96 97 98

a=rtpmap: 96 H264/ 90000

a=rt prmap: 97 H265/ 90000

a=rt prmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=4; sprop-v3c-vps-i d=0;
sprop-v3c-atlas-id=0

a=md: 3

a=sendonl y

mFappl i cati on 40006 RTP/ AVP 100

a=rt prmap: 100 v3c/ 90000

a=v3cfnt p: sprop-v3c-unit-type=1; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0;

a=md: 4

a=sendonl y

a=3d-regi ons: 100 [regi on_i d=0, posi ti on_x=0, position_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head] [region_id=1
posi tion_x=0, position_y=360, position_z=0, size_x=1080, si ze_y=360,
si ze_z=360, name=Arns] [region_id=2, position_x=0, position_y=720,
position_z=0, si ze_x=540, si ze_y=360, si ze_z=360, name=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, si ze_x=540,
si ze_y=360, si ze_z=360, nane=Legs]

a=rtcp-fb:* ack static-3d-regions

a=rtcp-fb:* ack arbitrary-spatial-region

a=rtcp-fb:* ack 3d-vi ewport

a=ext map: 9/ sendonly urn:ietf:parans:rtp-hdrext:static-3d-regi ons-sent

a=ext map: 10/ sendonl y
urn:ietf:parans: rtp-hdrext:arbitrary-3d-regi ons-sent
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An exanpl e answer which supports sending only static region-of-
i nterest RTCP feedback request nmessages and receiving the transported
3D regions information.

a=group:v3c 1 2 3 4

mevi deo 50000 RTP/ AVP 96

a=rtpmap: 96 H264/ 90000

a=recvonly

mevi deo 50002 RTP/ AVP 97

a=rtprmap: 97 H265/ 90000

a=recvonly

mevi deo 50004 RTP/ AVP 98

a=rt pmap: 98 H266/ 90000

a=recvonly

mrappl i cati on 50006 RTP/ AVP 96

a=rt prmap: 100 v3c/ 90000

a=recvonly

a=3d-regi ons: 100 [regi on_i d=0, posi ti on_x=0, posi tion_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head] [region_id=1
posi ti on_x=0, posi ti on_y=360, position_z=0, si ze_x=1080, si ze_y=360,
size_z=360, nanme=Arns] [region_id=2, position_x=0, position_y=720,
position_z=0, si ze_x=540, si ze_y=360, si ze_z=360, nane=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, size x=540,
si ze_y=360, si ze_z=360, nanme=Legs]

a=rtcp-fb:* ack static-3d-regions

a=extmap: 9/recvonly urn:ietf:parans:rtp-hdrext:static-3d-regi ons-sent

An exanpl e of offer which supports transm ssion of dynam ¢ 3D regi ons
information and it’'s signaling capability.
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a=group:v3c 1 2 3 4

a=v3cfntp:v3c-ptl-1level -idc=60;
spr op-v3c- par anet er - set =AQD/ AAAP/ ZzWAAAAAADM AQBBWAACAD] g QAADK A==

mevi deo 40000 RTP/ AVP 96 97 98

a=rtprmap: 96 H264/ 90000

a=rtpmap: 97 H265/ 90000

a=rt prmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=2; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0

a=sendonl y

a=md: 1

mevi deo 40002 RTP/ AVP 96 97 98

a=rtpmap: 96 H264/ 90000

a=rtpmap: 97 H265/ 90000

a=rtpmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=3; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0

a=m d: 2

a=sendonly

mevi deo 40004 RTP/ AVP 96 97 98

a=rtpmap: 96 H264/ 90000

a=rt prmap: 97 H265/ 90000

a=rt prmap: 98 H266/ 90000

a=v3cfnt p: sprop-v3c-unit-type=4; sprop-v3c-vps-i d=0;
sprop-v3c-atlas-id=0

a=md: 3

a=sendonl y

mFappl i cati on 40006 RTP/ AVP 100

a=rt prmap: 100 v3c/ 90000

a=v3cfnt p: sprop-v3c-unit-type=1; sprop-v3c-vps-id=0;
sprop-v3c-atlas-id=0;

a=md: 4

a=sendonl y

a=3d-regi ons: 100 [regi on_i d=0, posi ti on_x=0, position_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head] [region_id=1
posi tion_x=0, position_y=360, position_z=0, size_x=1080, si ze_y=360,
si ze_z=360, name=Arns] [region_id=2, position_x=0, position_y=720,
position_z=0, si ze_x=540, si ze_y=360, si ze_z=360, name=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, si ze_x=540,
si ze_y=360, si ze_z=360, nane=Legs]

a=ext map: 255/ sendonl y
urn:ietf:parans:rtp-hdrext:dynam c-3d-regi ons-sent

An exanpl e answer which accepts receiving of dynam c 3D regions
information and it’s signaling capability.
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a=group:v3c 1 2 3 4

mevi deo 50000 RTP/ AVP 96

a=rt prmap: 96 H264/ 90000

a=recvonly

mevi deo 50002 RTP/ AVP 97

a=rtpmap: 97 H265/ 90000

a=recvonly

mevi deo 50004 RTP/ AVP 98

a=rt prmap: 98 H266/ 90000

a=recvonly

meappl i cati on 50006 RTP/ AVP 96

a=rt prmap: 100 v3c/ 90000

a=recvonly

a=3d-regi ons: 100 [regi on_i d=0, posi ti on_x=0, posi tion_y=0, position_z=0,
si ze_x=540, si ze_y=360, si ze_z=360, nane=Head] [region_id=1
posi tion_x=0, position_y=360, position_z=0, si ze_x=1080, si ze_y=360,
size_z=360, name=Arns] [region_id=2, position_x=0, position_y=720,
position_z=0, si ze_x=540, si ze_y=360, si ze_z=360, name=Body]
[region_id=3, position_x=0, position_y=1080, position_z=0, si ze_x=540,
si ze_y=360, si ze_z=360, nane=Legs]

a=ext map: 255/ recvonly
urn:ietf:parans: rtp-hdrext:dynani c-3d-regi ons-sent

7. Security Considerations

RTCP feedback messages and RTP packets using the header extension
format defined in this specification are subject to the security
consi derations discussed in the RTP specification [ RFC3550], and in
any applicable RTP profile such as RTP/ AVP [ RFC3551], RTP/ AVPF

[ RFC4585], RTP/ SAVP [ RFC3711], or RTP/ SAVPF [ RFC5124].

8. | ANA Consi der ations

Thi s docunent contains three considerations to | ANA: new SDP
attribute, new format values for RTCP PSFB payl oad types and new URI s
for RTP Header Extensions.

8.1. 3d-regions SDP attribute

Thi s docunment defines a new session and nedia | evel SDP attribute:
"3d-regions". This attribute will be registered by | ANA under
attribute-field nanes (<attribute-nanme>) registry in Session
Description Protocol (SDP). The "3d-regions" attribute is used to
convey 3D regions present in a volunetric nmedia object. Its format
is defined in Section Section 6.1. Further semantics are provided in
Tabl e 1.
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B oo ool s oo s ey s g
| Type | SDP Nane | Usage Level | Mux Category | Reference

B Sl el s e e el e s s el
| attribute | 3d-regions | session, | NORMAL | "this |
| | | media | | nmemo" |
I I I I I +

Table 1: Additional details for <attribute-nane> Registry
8.2. Spatial region and 3D viewport FMI types for RTCP PSFB nessages

Thi s docunent defines two new format (FMI) values for RTCP PSFB
payl oad types. These values will be registered by | ANA under FMI
val ues for PSFB Payl oad Types in RTP paranmeters. The "Spatia

Regi on" RTCP PSFB nessage is used for requesting a static 3D region

or an arbitrary spatial region. It’'s format is defined in
Section 4.1 and 4.2 respectively. The "3D Viewport" RTCP PSFB
message is used for requesting a certain 3D viewport. It’'s format is

defined in Section 4.3. Further semantics are provided in Table 2

B el oot s s et
| Value | Nane | Long Nane | Reference
=4+t —-———————————————+d—————————————+
| 18 | SR | Spatial Region | "this nmeno" |
+----- - +------ S I A ] I i +
| 19 | 3DvP | 3D Vi ewport | "this meno”
+------- +------ i T F-- - - - - - +

Table 2: Additional details of new FMI
Val ues for PSFB Payl oad Types

8.3. 3D region type URIs for RTP Header Extensions in SDP

Thi s docunent defines three new RTP Conpact Header Extensions. These
values will be registered by | ANA under RTP Conpact Header

Extensions. |If the transnmitted 3D regions information response
corresponds to a request for one or nmore of the static 3D regions or
for an arbitrary spatial region, then the transmtted 3D regions
informati on SHALL be carried using the RTP header extension. The RTP
HE URI used for the static 3D Regions is "urn:ietf:parans:rtp-

hdrext:static-3d-regions-sent"”. |It's format is defined in
Section 5.1. The RTP HE URI used for the arbitrary 3D Regions is
"urn:ietf:parans:rtp-hdrext:arbitrary-3d-regions-sent”. It’'s fornat

is defined in Section 5.2. Wen the 3D regions in an i mrersive nedi a
content are changing over time, the dynam c 3D regions information is
transmtted using an RTP HE. The RTP HE URI used for the dynamic 3D
Regions is "urn:ietf:paranms:rtp-hdrext:dynam c-3d-regi ons-sent".

It’s format is defined in Section 5.4. The semantics are provided in
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Tabl e 3.

[§ emesfommsbumesbesoe s esoe s esoe s ese s ess s es e e fos s fos e os s es s s s esps s ps ey - emspeesfespeesfspefpe
| Extension UR | Description | Reference

[ ey s el s
| urn:ietf:parans:rtp- | Signaling of static | "this |
| hdrext:static-3d- | 3d-regions information | meno" |
| regions-sent | for the sent nedia | |
T o e e e e e e e e oo o - R +
| urn:ietf:parans:rtp- | Signaling of arbitrary | "this |
| hdrext:arbitrary-3d- | 3d-regions information | nmeno" |
| regions-sent | for the sent nedia | |
o o R +
| urn:ietf:parans:rtp- | Signaling of dynanic | "this |
| hdrext:dynani c- 3d- | 3d-regions information | meno” |
| regions-sent | for the sent nedia | |
g Fom e e e e a e e oo Fom e +

Table 3: Additional details for new RTP Conpact Header
Ext ensi ons
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