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Abst ract

This meno descri bes an RTP payload format for the MPEG | haptic data.
A haptic nmedia streamis conposed of MHS units including a MHS
(MPEG | Haptic Strean) unit header and zero or nmore MHS packets.

The RTP Payl oad header format allows for packetization of a MHS unit
in an RTP packet payload as well as fragnmentation of a MHS unit into
mul tiple RTP packets. The original subtype registration for haptics/
hnmpg, registered with | ANA in RFC9695, did not include any required
or optional parameters. This neno updates RFC9695 and the haptics/
hnmpg registration to add optional paranmeters. 1t also provides SDP
usage information for the haptics nedia type.
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1. I nt roduction

Haptics provides users with tactile effects in addition to audio and
video, allowing themto experience sensory imersion. Haptic data is
mainly transmitted to devices that act as actuators and provides them
with information to operate according to the values defined in haptic
effects. The | ETF registered haptics as a primary nmedia type akin to
audi o and vi deo [ RFC9695] .
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The MPEG Haptics Codi ng standard [|SO. | EC. 23090- 31] defines the data
formats, metadata, and codec architecture to encode, decode,

synt hesi ze and transmt haptic signals. Wthin this MPEG standard, a
haptic nedia streamis conposed of MHS units including a MHS
(MPEG | Haptic Strean) unit header and zero or nore MHS packets.

The MHS unit is a unit of packetization suitable for stream ng, and
simlar in essence to the NAL (Network Abstraction Layer) unit
defined in some video specifications. This docunent describes how
haptic data (MHS units) can be transmtted using the RTP protocol
Thi s docunent follows recommendations in [ RFC8088] and [ RFC2736] for
RTP payload format witers. This docunment does not specify

synchroni zation (lip sync) mechani snms between haptics and audi o/ vi deo
components. |In addition, this docunent specifies the associated SDP
paraneters and SDP O f er/ Answer consi derations for the haptics media

type.
2. Conventions

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

3. Definition
Thi s docunent uses the definitions of the MPEG Haptics Codi ng
standard [1SO | EC 23090-31]. Sone of these terns are provided here
for conveni ence.
Actuat or: conponent of a device for rendering haptic sensations.

Avat ar: body (or part of body) representation

Band: conponent in a channel for containing effects for a specific
range of frequencies.

Channel : conponent in a perception containing one or nore bands
rendered on a device at a specific body |ocation

Devi ce: physical system having one or nore actuators configured to
render a haptic sensation corresponding with a given signal

Ef fect: conponent of a band for defining a signal, consisting of a
hapti c waveform or one or nore haptic keyfranes

Experience: top | evel haptic conponent containing perceptions and
nmet adat a.
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4.

Haptics: tactile sensations.

Keyframe: conmponent of an effect mapping a position in tine or space
to an effect parameter such as anplitude or frequency.

Met adat a: gl obal information about an experience, perception,
channel, or band.

MHS unit: unit of packetization of the MPEG | Haptic Stream fornmat,
which is used as unit of payload in the format described in this
meno. See Section 4 for details.

Modality: type of haptics, such as vibration, force, pressure,
position, velocity, or tenperature.

Perception: haptic perception containing channels of a specific
nmodal i ty.

Signal: representation of the haptics associated with a specific
modal ity to be rendered on a devi ce.

Hnrpg format: hnpg is a binary conpressed format for haptics data.
Information is stored in a binary formand data conpression is
applied on data at the band | evel. The haptics/hnpg nedia subtype is
registered in [ RFC9695] and updated by this neno.

I ndependent unit: a MHS unit is independent if it can be decoded
i ndependently fromearlier units. Independent units contain timng
informati on and are also called "sync units" in [I1SO | EC 23090-31].

Dependent unit: a MHS unit is dependent if it requires earlier units
for decoding. Dependent units do not contain tinming information and
are also called "non-sync units” in [ISO | EC 23090-31].

Ti me-i ndependent effect: a haptic effect that occurs regardl ess of
time. The tactile feedback of a texture is a representative exanpl e.
Ti me-i ndependent effects are encoded in spatial MHS units, defined
in Section 4. 2.

Ti me- dependent effect: a haptic effect that varies over tine. For
exanple, tactile feedback for vibration and force are tine-dependent
effects, and are encoded in tenporal MHS units, defined in

Section 4. 2.

Haptic Format Description
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4.1. Overview of Haptic Coding

The MPEG Haptics Codi ng standard specifies nethods for efficient
transm ssion and rendering of haptic signals, to enable i mersive
experiences. It supports nmultiple types of perceptions, including
the nost conmon vibrotactile (sense of touch that perceives

vi brations) and kinesthetic perceptions (tactile resistance or
force), but also other, |ess comopn perceptions, including for
exanpl e the sense of temperature or texture. It also supports two
approaches for encoding haptic signals: a "quantized" approach based
on sanpl es of neasured data, and a "descriptive" approach where the
signal is synthesized using a conbination of functions. Both
quantized and descriptive data can be encoded in a hunman-readabl e
exchange format based on JSON (.hjif), or in a binary packetized
format for distribution and streamng (.hnpg). This last format is
referred to as the MPEG | Haptic Stream (MHS) format and is a base
for the RTP payload format described in this docunent.

4.2. MPEG | Haptic Stream (M HS) fornat

MHS is a streamformat used to transport haptic data. Haptic data
including haptic effects is packetized according to the MHS fornmat,
and delivered to actuators, which operate according to the provided
effects. The MHS fornmat has two | evels of packetization, MHS units
and M HS packets.

MHS units are conposed of a MHS unit header and zero or nmore MHS
packets. Four types of MHS units are defined. An initialization
M HS unit contains MHS packets carrying netadata necessary to reset
and initialize a haptic decoder, including a tinmestanp. A tenporal
M HS unit contains one or nore MHS packets defining tine-dependent
effects and providing nodalities such as pressure, velocity, and
accel eration. The duration of a tenporal unit is a positive nunber.
A spatial MHS unit contains one or nore MHS packets providing tine-
i ndependent effects, such as vibrotactile texture, stiffness, and
friction. The duration of a spatial unit is always zero. A silent
MHS unit indicates that there is no effect during a tine interva
and its duration is a positive nunber.

A MHS unit can be marked as independent or dependent. Wen a
decoder processes an independent unit, it resets the previous effects
and therefore provides a haptic experience independent from any
previous MHS unit. A dependent unit is the continuation of previous
M HS units and cannot be independently decoded and rendered w t hout
havi ng decoded previous MHS unit(s). Initialization and spatia

M HS units are always i ndependent units. Tenporal and silent MHS
units can be dependent or independent units.
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Figure 1 illustrates a succession of MHS units in a MHS stream
Fomm oo A S SR SRS S S IR B R R +
|Initial*| |Spatial| | Tenporal | |Tenporal Unit| |Silent Unit]|
| Unit |-] Unit |[-]Unit(indep.)|-| (dependent) |-| (indep.) |
T + H----- - S S R S +

*Initialization
Figure 1: Exanple of MHS stream
5. Payl oad Format For Haptics
5.1. RTP Header Usage

The RTP header is defined in [ RFC3550] and represented in Figure 2
Sone of the header field values are interpreted as foll ows.

0 1 2 3
01234567890123456789012345678901
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
|V=2|P|X] CC |M PT | Sequence Number |
el i I e i it T e e e e i i T o S e e S e T R R
| Ti mest anp |
I S i o T s S S S e s s T
| Synchroni zati on Source (SSRC) ldentifier |
+=+=4=t=+=+=+=+=+=t=+=+=+=+ =+ =+ ===+ =+=+ =+ =+ =+=+=+=+=+=+=+=+=+=+
| Contributing Source (CSRC) ldentifiers |
I e I

T T i T i A S
Figure 2: RTP header for Haptic.

Payl oad type (PT): 7 bits. The assignnment of a payl oad type MJIST be
performed either through the profile used or in a dynam c way.

TimeStanmp (TS): 32 bits. A tineStanp representing the sanpling tine
of the first sanple of the MHS unit in the RTP payl oad. The clock

frequency MIUST be set to the sanple rate of the encoded haptic data

and is conveyed out-of-band (e.g., as an SDP parameter).

Marker bit (M: 1 bit. The marker bit SHOULD be set to one in the
first non-silent RTP packet after a period of haptic silence. This
enables jitter buffer adaptation and haptics device washout (i.e.,
reset to a neutral position) prior to the beginning of the burst with
m ni mal inpact on the quality of experience for the end user. The
marker bit in all other packets MJST be set to zero.

HS Yang & de Foy Expires 4 June 2026 [ Page 6]



I nternet-Draft RTP- Payl oad- Hapti c Decenber 2025

5.2. Payl oad Header

The RTP payl oad header follows the RTP header. Figure 3 describes
the RTP payl oad header for Haptic.

oo +
| O] 1] 2| 3| 4] 5] 6] 7|
S S O
O ur | L
S S +

Figure 3: RTP Payl oad Header for Haptic.

D (Dependency, 1 bit): this field is used to indicate whether the
MHS unit included in the RTP payload is, when its value is one,
dependent or, when its value is zero, independent.

UT (Unit Type, 3 bits): this field indicates the type of the MHS
unit included in the RTP payload. UT field values are listed in
Fi gure 4.

L (MHS Layer, 4 bits): this field is an integer val ue which
indicates the priority order of the MHS unit included in the RTP
payl oad, as determ ned by the haptic sender (e.g., by the haptic
codec), based on application-specific needs. For exanple, the sender
may use the MHS |ayer to prioritize perceptions with the |argest

i mpact on the end-user experience. Zero corresponds to the highest
priority. The semantic of individual MHS | ayers are not specified
and left for the application to assign.

5.3. Payload Structures

Three different types of RTP packet payl oad structures are specified.
A single unit packet contains a single MHS unit in the payload. A
fragmentation unit contains a subset of a MHS unit. An aggregation
packet contains nmultiple MHS units in the payload. The unit type
(UT) field of the RTP payl oad header, as shown in Figure 4,
identifies both the payload structure and, in the case of a single-
unit structure, also identifies the type of MHS unit present in the
payl oad.

HS Yang & de Foy Expires 4 June 2026 [ Page 7]



I nternet-Draft RTP- Payl oad- Hapti c Decenber 2025

Uni t Payl oad Packet Type Name

Type Structure

0 N A Reserved

1 Si ngl e Initialization MHS Unit
2 Singl e Tenporal MHS Unit

3 Si ngl e Spatial MHS Unit

4 Si ngl e Silent MHS Unit

5 Aggr Aggr egati on Packet ( STAP)
6 Aggr Aggr egati on Packet ( MTAP)
7 Frag Fragrmentation Unit

Figure 4: Payload structure type for haptic

The payl oad structures are represented in Figure 5. The single unit
payl oad structure is specified in Section 5.3.1. The fragnented unit
payl oad structure is specified in Section 5.3.2. The aggregation
packet payload structure is specified in Section 5.3.3.

o e e e e oo oo +
| RTP Header |
o e e e e oo +
| RTP Payl oad Header |
R + | (UT = Aggr) |
| RTP Header I R R +
R S + ] MHSunit 1 Size
| RTP Header | | RTP Payl oad Header| +------------------- +
A R T + | (UT = Frag) | ] MHS Unit 1 |
| RTP Payl oad Header| +------------------- R L +
A L + | FU Header | | MHS unit 2 Size
| RTP Payl oad [ R i +
| (Single MHS unit)]| | RTP Payl oad | | o |
o e e e o N S N S +
(a) single unit (b)fragnentation unit (c) aggregation packet

Fi gure 5: RTP Transm ssi on nodes
5.3.1. Single Unit Payload Structure

In a single unit payload structure, as described in Figure 6, the RTP
packet contains the RTP header, followed by the payl oad header and
one single MHS unit. The payl oad header follows the structure
described in Section 5.2. The payload contains a MHS unit as
defined in [1SO | EC 23090-31].
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| RTP Header |
R e s T o T S R El ok i R e e S S e o o s
| Payl oad Header | |
. + |
| MHS Unit Data |
| i It S i R i SIE TR TR e
| :...OPTIONAL RTP paddi ng |
R e s T o T S R El ok i R e e S S e o o s

Figure 6: Single Unit Payload Structure
5.3.2. Fragnented Unit Payload Structure

In a fragnented unit payl oad structure, as described in Figure 7, the
RTP packet contains the RTP header, followed by the payl oad header, a
Fragnented Unit (FU) header, and a MHS unit fragnment. The payl oad
header follows the structure described in Section 5.2. The val ue of
the UT field of the payload header is 7. The FU header follows the
structure described in Figure 8.

0 1 2 3
01234567890123456789012345678901
i T s i o S i i S R I S I S S S M
| RTP Header |
B T S i T s i i e e SEI S
| Payl oad Header | FU Header | |
i S i i e e i |
M HS Unit Fragnent |
il s ST I S S I S T T S

| :...OPTIONAL RTP Paddi ng |
T T T S S Rl T SN S

Figure 7: Fragnmentation Unit Payl oad Structure

FU headers are used to enable fragnenting a single MHS unit into
mul ti ple RTP packets. Fragnments of the same M HS unit MJST be sent
in consecutive order with ascendi ng RTP sequence nunbers (with no
ot her RTP packets within the sanme RTP stream bei ng sent between the
first and last fragnent). FUs MJST NOT be nested, i.e., an FU MUST
NOT contain a subset of another FU.

Figure 8 describes a FU header, including the follow ng fields:
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| Ol 1| 2] 3] 4] 5] 6] 7]
S
| FUS| FUE| RSV | ur |
e e e e e e e +

Fi gure 8: Fragnentation unit header

FUS (Fragnmented Unit Start, 1 bit): this field MIJST be set to 1 for
the first fragment, and 0 for the other fragnents.

FUE (Fragmented Unit End, 1 bit): this field MUST be set to 1 for the
| ast fragnment, and O for the other fragnents.

RSV (Reserved, 3 bits): these bits MJST be set to 0 by the sender and
i gnored by the receiver.

UT (Unit Type, 3 bits): this field indicates the type of the MHS
unit this fragment bel ongs to, using values defined in Figure 4.

The use of MHS unit fragnentation in RTP nmeans that a nedia receiver
can receive sone fragnments, but not other fragnments. The m ssing
fragnments will typically not be retransmtted by RTP. This results
in partially received MHS units, which can be either dropped or used
by the decoding application, based on inplenentation

5.3.3. Aggregation Packet Payload Structure
In an aggregati on packet, as described in Figure 9, the RTP packet
contains an RTP header, followed by a payl oad header, and, for each

aggregated MHS Unit, a MHS unit size followed by the MHS unit.
The payl oad header follows the structure described in Section 5.2.
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0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| RTP Header |
R e s T o T S R El ok i R e e S S e o o s
| RTP Payl oad Header | MHS Unit 1 Size |
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
| MHS Unit 1 |
| |

T I =

+
| MHS Unit 2 Size | |
T S S N B S |

MHS Unit 2 |
|

| B i S S ik s S N S S
| ;... OPTIONAL RTP paddi ng |
I S i o T s S S S e s s T

Figure 9: Single-Time Aggregation Packet

Figure 9 shows a Single-Tine Aggregation Packet (STAP), which can be
used to transmt nultiple MHS units that correspond to the sane
timestanp. For exanple, if two frequencies are used for the sane
content, they can be transmitted at once in a STAP. Miltiple spatial
units can al so be sent together in a STAP, since this type of haptics
data is time independent. The MHS unit length field (16 bits) hol ds
the length of the MHS unit following it, in bytes. The value of the
UT field of the payl oad header is 5.
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+©
+ooo
+

——— b ———— b — 4 — )

1 2
234567890123 90123456738
B i S S S S i B T S R T

+H

B i I R S R
1 Size

T i i S S S S i e o +
| it

B e

+

RTP Payl oad Header

0

0

+

I

+

I

T e e s o o I TN SR SR R S - +-
| TS O f set

B o T e e i i B CRIE TR R T TR T i NI S T S
I

I

+
I

+
I

| -

I

I

I

+

MHS Unit 1

+

B i ol R
M HS
R o o
TS of f set

i SHE

b T o e e R R e e
Unit 2 Size | TS O f set
i T S I S S T R I S S T s
\
MHS Unit 2

e e Lk o I R SR e R S
. OPTI ONAL RTP paddi ng |
B i i T i e T i i T I T T S S e R e i i o R

Figure 10: Multiple-tinme aggregation packet

Figure 10 shows a nulti-tine aggregation packet. It is used to
transmt nultiple MHS units with different timestanps, in one RTP
packet. Milti-tine aggregation can hel p reduce the nunber of
packets, in environments where sone delay is acceptable. The value
of the UT field of the Payl oad Header is 6. The MHS unit length
field (16 bits) holds the length of the MHS unit following it, in
bytes. The tinmestanp offset field (TS offset, 16 bits) is present in
the MIAP case, and MJST be set to the value of (tine of the MHS unit
- RTP timestanp of the packet). The tinmestanp offset of the earliest
aggregation unit MJST al ways be zero. Therefore, the RTP tinmestanp
of the MIAP is identical to the earliest MHS unit tine.

5.4. MHS Units Transm ssi on Consi derations

The foll owi ng considerations apply for the streaming of MHS units
over RTP:

The M HS format enabl es variable duration units and uses
initialization MHS units to declare the duration of subsequent non-
zero duration MHS units, as well as the maxi numvariation of this
duration. A sender SHOULD set constant or lowvariability (e.qg.,

| ower than the playout buffer) durations in initialization MHS
units, for RTP streaming. This enables the receiver to determ ne
early (e.g., using a tinmer) when a unit has been | ost and nake the
decoder nore robust to RTP packet loss. |If a sender sends MHS units

HS Yang & de Foy Expires 4 June 2026 [ Page 12]



I nternet-Draft RTP- Payl oad- Hapti c Decenber 2025

with high duration variations, the receiver MAY need to wait for a
Il ong period of tinme (e.g., the upper bound of the duration
variation), to determne if a MHS unit was lost in transm ssion
Whet her this behavior is acceptable or not is application dependent.

The MHS format uses silent MHS units to signal haptic silence. A
sender MAY decide not to send silent units, to save network
resources. Since, froma receiver standpoint, a nmissed MHS unit MY
originate froma not-sent silent unit, or a | ost packet, a sender MNAY
send one, or a few, MHS silent units at the beginning of a haptic
silence. |If a media receiver receives a MHS silent unit, the

recei ver SHOULD assume that silence is intended until the reception
of a non-silent MHS unit. This can reduce the nunber of false
detections of |ost RTP packets by the decoder.

In sonme nultinedia conference scenarios using an RTP video m xer
(e.g., when adding or selecting a new source), it is recomended to

use Full Intra Request (FIR) feedback nessages with Haptics
[ RFC5104]. The purpose of the FIR nessage is to cause an encoder to
send a decoder refresh point at the earliest opportunity. 1In the

context of haptics, an appropriate decoder refresh point is an
initialization MHS unit. The initialization MHS unit point enables
a decoder to be reset to a known state and be abl e decode all MHS
units following it.

6. Payl oad Format Paraneters

Thi s section describes payload format paraneters. Section 6.1
updates the 'haptics’ Media Type Registration and Section 6.2
specifies new optional paraneters. Section 6.3 further registers a
new token in the nedia sub-registry of the Session Description
Protocol s (SDP) Paraneters registry.

6.1. Media Type Registration Update

This meno updates the 'hnpg’ haptic subtype defined in [ RFC9695] for
use with the MPEG | haptics streanable binary coding format descri bed
in 1SOIEC 23090-31: Haptics coding [I1SO I EC. 23090-31]. This neno
especially defines optional paraneters for this type in Section 6. 2.
The original subtype registration for haptics/hnpg, registered with

I ANA in [ RFC9695], did not include any required or optiona
paraneters. This docunent introduces optional paraneters to enable
extended functionality while maintaining backward conpatibility.
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A mappi ng of the paraneters into the Session Description Protoco
(SDP) [RFCB866] is also provided for applications that use SDP

Equi val ent paraneters coul d be defined el sewhere for use with control
protocols that do not use SDP. The receiver MJST ignore any
paraneter unspecified in this neno.

The following entries identify the nedia type being updated:
Type nane: haptics

Subt ype nane: hnpg

The following entries are replaced by this neno:

Optional parameters: see section 6.2 of RFC XXX (note to RFC editor
replace with this RFC s nunber).

Person & enmail address to contact for further information: Yeshwant
Mut husany (yeshwant @eshvi k. com) and Hyunsi k Yang
(hyunsi k. yang@nterdi gital .com

6.2. Optional Paraneters Definition

Anong the optional SDP paraneters defined in this section, sone
paraneters have a default value which SHOULD be inferred if the
paraneter is not present, unless an out-of-band agreenent indicates a
different value, as described in Section 7.1. The values of the SDP
paraneters indicated in this section are based on the current version
of the MPEG Haptics Codi ng standard (I1SQ' | EC 23090- 31: 2025) and may
be different in future versions of [ISO | EC 23090-31].

ver:

Thi s paraneter provides the year of the edition and anendnent of | SO
| EC 23090-31 that this file confornms to, as defined in

[1SO | EC. 23090-31]: MPEG haptics object.version is a string which my
hol d val ues such as XXXX or XXXX-Y where XXXX is the year of
publication and Y is the amendnent nunber, if any. For the initia
(and current) version of the MPEG Haptics Coding standard (I1SQ | EC
23090-31: 2025) , the value is "2025". Wen ver is not present, a
default value of "2025" SHOULD be inferred.

profile:
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This paraneter indicates the profile used to generate the encoded
stream as defined in [ISO | EC. 23090-31]: MPEG haptics object.profile
is a string which may hold the values "sinple-paranetric” or "main".
When profile is not present, the default value "nmain" SHOULD be

i nferred.

| vl:

This paraneter indicates the |level used to generate the encoded
streamas defined in [ISO | EC 23090-31]: MPEG haptics object.level is
an integer which may hold the values 1 or 2. Wen Ivl is not

present, the default value 2 SHOULD be inferred.

max| od:

Thi s paraneter indicates the maxi numlevel of details to use for the
avatar(s). The avatar |evel of detail (LOD) is defined in

[1SO | EC. 23090-31]: MPEG haptics.avatar object.lod is an integer

whi ch may hold the value 0 or a positive integer

avtypes

Thi s paraneter indicates, using a comma-separated list, types of
haptic perception represented by the avatar(s). The avatar type is
defined in [1SO | EC. 23090-31]: MPEG haptics. avatar object.type is a
string which may hol d val ues anbng "Vi bration", "Pressure",
"Temperature", "Custont'.

nmodal i ti es:

Thi s paraneter indicates, using a comm-separated list, haptic
perception nodalities (e.g., pressure, acceleration, velocity,
position, tenperature, etc.). The perception nodality is defined in
[1SO I EC 23090-31]: MPEG hapti cs. perception

obj ect. perception_nodality is a string which may hol d val ues anopng

"Pressure", "Acceleration", "Velocity", "Position", "Tenperature",
"Vibrotactile", "Water", "Wnd", "Force", "Electrotactile",
"Vibrotactile Texture", "Stiffness", "Friction", "Humdity", "User-
defined Tenporal ", "User-defined Spatial", "Other".

bodypart mask:

This paraneter is an integer which indicates, using a bitmask, the

| ocati on of the devices or actuators on the body. The body part mask
is defined in [1SO | EC. 23090-31]: MPEG haptics.reference_device

obj ect. body part _nmask is a 32-bit integer which nay hold a bit nmask
using bit positions defined in table 7 of [ISO | EC 23090-31].

HS Yang & de Foy Expires 4 June 2026 [ Page 15]



I nternet-Draft RTP- Payl oad- Hapti c Decenber 2025

maxfreq
This paraneter is an integer which indicates the maxi num frequency of
haptic data for vibrotactile perceptions (Hz). Maximum frequency is
defined in [I1SO | EC. 23090-31]: MPEG haptics. reference_device
obj ect . maxi mum f r equency.
m nfreq:
This paraneter is an integer which indicates the m nimum frequency of
haptic data for vibrotactile perceptions (Hz). M ninmumfrequency is
defined in [I1SO | EC. 23090-31]: MPEG haptics. reference_device
obj ect . m ni mum_f r equency.
dvct ypes:
Thi s paraneter indicates, using a conma-separated list, the types of
actuators. The device type is defined in [I1SO | EC 23090-31]:
MPEG haptics.reference_device object.type is a string which nay hol d
val ues anong "LRA", "VCA', "ERM', "Piezo" or "Unknown"
si | encesupp:
This parameter is an integer which indicates whether silence
suppressi on should be used (1) or not (0). When silencesupp is not
present, the default value 0 SHOULD be inferred.

6.3. SDP Paraneter Registration
This meno registers a 'haptics’ token in the nmedia sub-registry of
the Session Description Protocols (SDP) Paraneters registry. This
registration contains the required information elenments outlined in
the SDP registration procedure defined in section 8.2 of [RFC3866].
(1) Contact Information:

Name: Hyunsi k Yang
Emai | : hyunsi k. yang@nterdi gital.com

(2) Nare being registered (as it will appear in SDP): haptics
(3) Long-form name in English: haptics

(4) Type of name ('nmedia’, 'proto’, 'fnmt’, 'bwype , 'nettype , or
"addrtype’): media

(5) Purpose of the regi stered nane:
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The ' haptics’ nedia type for the Session Description Protoco
is used to describe a nedia stream whose content can be
rendered as touch-rel ated sensati ons.

The nedi a subtype further describes the specific

format of the haptics stream The 'haptics’ nedia type for
SDP is used to establish haptics nedia streans.

(6) Specification for the registered name: RFC XXXX
RFC Editor Note: Replace RFC XXXX with the published RFC nunber.
7. SDP Consi derations

The mappi ng of above defined payl oad format media type to the
corresponding fields in the Session Description Protocol (SDP) is
done according to [ RFC8866].

The nedia nanme in the "me" |ine of SDP MJUST be hapti cs.
The encoding name in the "a=rtpmap" |ine of SDP MJUST be hnpg

The clock rate in the "a=rtpmap" |ine may be any sanpling rate,
typically 8000

The OPTI ONAL paraneters (defined in Section 6.2), when present, MJST
be included in the "a=fntp" Iine of SDP. This is expressed as a
medi a type string, in the formof a sem col on-separated |ist of

par anet er =val ue pairs. Paraneter values, including string val ues,
MUST be written w thout quotation narks ("") in SDP. Paraneter

val ues which are strings are not case sensitive and SHOULD be witten
in | owercase

An exanpl e of nmedia representation corresponding to the hnpg RTP
payload in SDP is as follows:

mrhaptics 43291 UDP/ TLS/ RTP/ SAVPF 115
a=rtpmap: 115 hnpg/ 8000
a=fm p: 115 profil e=main; | vl =1; ver =2025

7.1. SDP O fer/Answer Consi derations

When using the of fer/answer procedure described in [RFC3264] to
negoti ate the use of haptic, the foll owi ng considerations apply:

When used for a unidirectional stream the SDP parameters represent
the properties of the sender (on the sending side) and of the
receiver (on the receiving side). Wen used for a sendrecv stream
the SDP paraneters represent the properties of the receiver
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The receiver properties expressed using the SDP paraneters 'ver’,
"profile’ and 'Ivl’ correspond to inplementation capabilities. The
ver, profile, Ivl parameters MJST be used symetrically in SDP offer
and answer. That is, their values in the answer MJST match those in
the offer, either explicitly signaled or inplicitly inferred. 1In the
sane session, ver, profile, and |vl MJST NOT be changed in subsequent
of fers or answers.

The properties expressed using SDP paraneters other than ’'ver’,
"profile’ and 'Ivl’ are provided as recomendati ons for efficient
data transmi ssion and are not binding, neaning that a sender is
encouraged but not required to conformto the paraneters specified by
the receiver. These properties MAY be set to different values in

of fers and answers. These properties MAY be updated in subsequent

of fers or answers.

Any receiver conpliant with [ISO | EC. 23090-31] MJST accept any stream
with a conpatible version, profile and level. A receiver supporting
a nmore general profile will accept a streamcorresponding to a same
or less general profile (e.g., "main" is nore general than "sinple-
paranetric"). A receiver supporting a given level will accept a
stream corresponding to a sanme or lower |level. A receiver supporting
a given version will accept a stream corresponding to the sane
versi on and MAY accept other versions. A receiver MAY ignore any
part of a received stream e.g., that it does not have support for
renderi ng.

The haptic signal can be sanpled at different rates. The MPEG
Haptics Codi ng standard does not mandate a specific frequency. A
typical sanple rate is 8000Hz.

The paraneter 'ver’ indicates the version of the haptic standard
specification. |If it is not specified, the The parameter ’ver’

i ndi cates the version of the haptic standard specification. |If it is
not specified, the value "2025" indicating the MPEG Haptics Codi ng
standard | SO'| EC 23090-31: 2025 [I SO. | EC. 23090- 31] SHOULD be inferred,
al though the sender and receiver MAY use a specific value based on an
out - of -band agreenent. The paraneter 'profile’ is used to restrict
the nunber of tools used (e.g., the sinmple-paranetric profile fits
enabl e sinpler inplenmentations than the main profile). If it is not
specified, the nost general profile "main" SHOULD be inferred,

al t hough the sender and receiver MAY use a specific value based on an
out - of - band agreenent. The paraneter 'Ivl’ is used to further
characterize inplenmentations within a given profile, e.g., according
to the maxi num supported nunber of channels, bands, and perceptions.
If it is not specified, the nost general |evel "2" SHOULD be

i nferred, although the sender and receiver MAY use a specific version
based on an out-of -band agreenent.
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O her paraneters can be used to indicate bitstream properties as well
as receiver capabilities. The paraneters 'maxlod , 'avtypes’,
"bodypartmask’, 'maxfreq' , 'minfreq’, 'dvctypes’', and 'nodalities

can be sent by a sender to reflect the characteristics of bitstreans
and can be set by a receiver to reflect the nature and capabilities
of local actuator devices, or a preferred set of bitstream
properties. For exanple, different receivers MAY have different sets
of local actuators, in which case these parameters can be used to

sel ect a stream adapted to the receiver. |In sonme other cases, some
receivers MAY indicate a preference for a set of bitstream properties
such as perceptions, mn/nmax frequency, or body-part-nmask, which
contribute the most to the user experience for a given application,
in which case these paraneters can be used to select a stream which

i nclude and possibly prioritizes those properties. For exanple, if
the haptic stream server provides nore information than the body nmask
specified by the receiver, the additional information can be either
integrated into a single effect or ignored by the receiver

The paraneter 'silencesupp’ can be used to indicate sender and
receiver capabilities or preferences. This paraneter indicates
whet her sil ence suppression SHOULD be used, as described in
Section 5.4. If it is not specified, the value "0", indicating no
sil ence suppression, SHOULD be inferred, although the sender and
recei ver MAY use silence suppression based on an out - of - band

agr eenent .

7.2. Decl arati ve SDP Consi derati ons

When haptic content over RTP is offered with SDP in a declarative
style, the parameters capable of indicating both bitstream properties
as well as receiver capabilities are used to indicate only bitstream
properties. For exanple, in this case, the paraneters maxl od,
bodypart mask, maxfreq, m nfreq, dvctypes, and nodalities declare the
val ues used by the bitstream not the capabilities for receiving
bitstreans. A receiver of the SDP is required to support all
paraneters and val ues of the paraneters provided; otherw se, the
receiver MJST reject or not participate in the session. It falls on
the creator of the session to use values that are expected to be
supported by the receiving application

8. Congestion Control Considerations

The general congestion control considerations for transporting RTP
data apply to HWPG haptics over RTP as well [RFC3550].
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It is possible to adapt network bandw dth usage by adjusting either
the encoder bit rate or by adjusting the streamcontent (e.g., |eve
of detail, body parts, actuator frequency range, target device types,
nodal i ties).

In case of congestion, a receiver or intermedi ate node MAY prioritize
i ndependent packets over dependent ones, since the non-reception of
an i ndependent M HS unit can prevent the decoding of multiple
subsequent dependent M HS units. |In case of congestion, a receiver
or internmediate node MAY prioritize initialization MHS units over
other units, since initialization MHS units contain netadata used to
re-initialize the decoder, and MAY drop silent MHS units before
other types of MHS units, since a receiver MAY interpret a missing
MHS unit as a silence. It is also possible, using the layer field
of the RTP payl oad header, to allocate MHS units to different |ayers
based on their content, to prioritize haptic data contributing the
nmost to the user experience. |In case of congestion, internediate
nodes and receivers SHOULD use the MHS | ayer value to deternine the
relative inportance of haptic RTP packets.

9. Security Considerations

This RTP payload format is subject to security threats commonly
associated with RTP payl oad formats, as well as threats specific to
the interaction of haptic devices with the physical world, and
threats associated with the use of conpression by the codec.

Security consideration for threats commonly associated with RTP

payl oad formats are outlined in [RFC3550], as well as in RTP profiles
such as RTP/ AVP [ RFC3551]), RTP/ AVPF [ RFC4585], RTP/ SAVP [ RFC3711],
or RTP/ SAVPF [ RFC5124] .
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Haptic sensors and actuators operate within the physical environnent.
This introduces the potential for information | eakage through
sensors, or damage to actuators due to data tampering. Additionally,
m susing the functionalities of actuators (such as force, position,
tenperature, vibration, electro-tactile, etc.) MAY pose a risk of
harmto the user, for exanple by setting keyfrane paraneters (e.g.
anmpl i tude, position, frequency) or channel gain to a val ue that
surpasses a perm ssible range. VWhile individual devices can

i mpl ement security measures to reduce or elinmnate those risks on a
per-device basis, in sone cases harmcan be inflicted by setting

val ues which are pernissible for the individual device. For exanple,
causi ng contact with the physical environnent or triggering
unexpected force feedback can potentially harmthe user. Each haptic
system shoul d therefore inplenment system dependent security measures,
which are nore error prone. To limt the risk that attackers exploit
weaknesses in haptic systens, it is inportant that haptic
transm ssi on shoul d be protected against nmalicious traffic injection
or tanpering.

However, as "Securing the RTP Framewor k: \Why RTP Does Not Mandate a
Single Media Security Solution"” [RFC7202] discusses, it is not an RTP
payl oad format’s responsibility to discuss or nmandate what sol utions
are used to neet the basic security goals like confidentiality,
integrity, and source authenticity for RTP in general. The
responsibility for inplenmenting security nechanisns lies with the
appl i cation devel oper. They can find guidance on avail able security
mechani sms and i nportant considerations in "Options for Securing RTP
Sessi ons" [RFC7201]. Applications SHOULD use one or nore appropriate
strong security nechani sns.

The haptic codec used with this payload fornat uses a conpression
al gorithm (see sections 8.2.8.5 and 8.3.3.2 in [I1SO | EC. 23090-31]).
An attacker MAY inject pathological datagranms into the stream which
are conplex to decode and cause the receiver to be overl oaded,
simlarly to [ RFC3551].

End-to-end security with authentication, integrity, or
confidentiality protection will prevent a Medi a- Anare Networ k El enment
(MANE) from perform ng nedi a-aware operations other than discarding
conpl ete packets. In the case of confidentiality protection, it wll
even be prevented fromdi scarding packets in a nedi a-aware way. To
be all owed to perform such operations, a MANE is required to be a
trusted entity that is included in the security context

est abl i shnent.
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10. | ANA Consi der ati ons

This meno updates a nmedia type registration with | ANA; see
Section 6. 1.
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