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Abst ract

Thi s docunment extends the MOQT Streaning Format (MSF) by registering
the "nRts" packagi ng value for carrying MPEG 2 Transport Stream and
M2TS source packets over Media Over QUIC Transport. It defines
catalog fields for transport-streamtrack description and specifies
receiver and relay behavior for joining, switching, and validating
packetized streans.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at
https://nondai n. gi thub.io/ nsfts/draft-gregoire-nog-nsfts. htni.
Status information for this document may be found at
https://datatracker.ietf.org/doc/draft-gregoire-nog-nsfts/.

Di scussion of this docunent takes place on the Media Over QUIC
Working Goup mailing list (nmailto:nmog@etf.org), which is archived
at https://milarchive.ietf.org/arch/browse/nog/. Subscribe at
https://ww. ietf.org/ mailman/listinfol/nog/.

Source for this draft and an issue tracker can be found at
https://github. com nondai n/ nsfts.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents 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 7 Novenber 2026.
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Media Over QUIC Transport (MOQT) [MQTransport] delivers naned tracks
as ordered groups of objects. The MOQT Stream ng Format (NMSF) [ MSF]
defines a catal og nodel and conmon stream ng conventions for
describing tracks delivered over MOQI. This docunent extends MSF by
registering the "n2ts" packagi ng value for carrying MPEG 2 Transport
Stream packets as defined by [ISOL38181] and M2TS source packets that
prefix each transport-stream packet with a four-octet source-packet

ti mest anp.

The format is intended for publishers that already produce packetized
MPEG 2 Transport Stream output, including contribution feeds,
broadcast workflows, and systens that currently segnent transport
streans for HITP-based delivery. It does not define a new el ementary
streamcontainer. |Instead, it preserves the packet stream and maps
consecutive source packets into MOQT (bjects.

Thi s docunent describes version 1 of the packaging format.

2. MSF Extension
Al'l specifications, requirenments, and term nol ogy defined in [ MSF]
apply to inplenentations of this extension unless explicitly noted
otherwi se in this docunent.
Thi s docunent does not use the LOC packaging defined in [ MSF]. MSF
requirenents that are conditioned on packaging: loc do not apply to

n2t s- packaged tracks; equival ent behavior for nRts tracks is defined
in this docunent.
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3.

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

Thi s docunment uses the conventions detailed in Section 1.3 of
[ RFC9000] when descri bing the binary encoding.

The following terms are used throughout this docunent:

TS packet: A 188-octet MPEG 2 Transport Stream packet as defined by
[1S0138181] .

M2TS source packet: A 192-octet packet consisting of a four-octet
source-packet tinmestanp foll owed by a 188-octet TS packet.

Source packet: Either a TS packet or an MTS source packet. The
sour ce- packet size is signaled by the catal og

Access unit: A coded audi o, video, or netadata unit carried by the
MPEG- 2 Transport Stream

Random access point: A point in the packet streamat which a
recei ver can begin decoding after receiving the applicable
transport-streamtabl es and decoder initialization

Si ngl e-program transport stream A transport stream whose Program
Associ ation Table Iists exactly one program

Miul ti-programtransport stream A transport stream whose Program
Associ ation Table lists two or nore prograns.

Scope
Thi s specification defines:
* The "nRts" packagi ng value for use in an MSF cat al og.

* The mappi ng of consecutive TS or M2TS source packets into MOQT
oj ect s.

* Catalog fields that describe packet size, program sel ection,
packetization, timng, and joining behavior.
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* Receiver processing rules for validating object payl oads and
reconstructing the packet stream

Thi

s specification does not define:
*  New MPEG 2 Transport Stream syntax.

* New audi o, video, netadata, or subtitle codec signaling inside the
transport stream

* A replacenent for Program Association Tabl e, Program Map Tabl e,
PCR, PTS, DTS, continuity counter, or scranbling semantics defined
by [1S0138181].

* A mandatory Adaptive Bitrate (ABR) switching nodel across
separately encoded transport streans.

* A key nanagenent protocol.
5.  Media Packagi ng

An n2ts-packaged MOQT Track carries a single ordered packet stream
Each MOQT Object payload is a concatenati on of one or nore whol e
source packets. The publisher MJST NOT split a source packet across

MOQT (bj ect s.

When this packagi ng node is used for a track, the MSF catal og
packaging field MJUST be present and MJST be popul ated with the val ue
"nets".

5.1. (Object Payl oad For nat
The payl oad of each nmedia Object is:

B ety gty phj—p—j—_— jp—p——_———(————————
| source packet | source packet | ... | source packet |
B ety ey ey Ll o

The packet size is signal ed by nRtsPacket Size (Section 6.2). The
payl oad | ength of every nedia Object on an nRts track MUST be an
integer nmultiple of nRtsPacketSi ze.

I f n2tsPacketSize is 188, every source packet MJST begin with the
MPEG 2 TS sync byte 0x47. |f nRtsPacketSize is 192, the TS packet
begins four octets after the start of each source packet and the
octet at that position MJST be 0x47. A receiver MJST treat a packet
that fails this validation as invalid media data for that track.
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The source packets fromreceived Objects are concatenated in
ascending Group ID and hject ID order to reconstruct the packet
stream A subscriber that skips or fails to receive an Object MJIST
consi der the reconstructed packet stream di scontinuous at that point
until it reaches a subsequent random access point.

5.2. (bject Boundaries

nj ect boundari es are packagi ng boundari es and do not change MPEG 2
Transport Stream semantics. Continuity counters, adaptation fields,
PCR, PTS, DTS, Program Specific Information (PSI), and ot her
transport-stream syntax remain inside the source packets.

A publ i sher SHOULD pl ace an i ndependently usabl e random access poi nt
at the first media Object of each MOQT Group. For video, this
nornmal |y neans that the Group begins at or before the transport-
stream packets carrying a random access point and includes the PAT
and PMI packets required for program denultipl exing. Codec-Ievel
initialization data is carried inside the elenmentary stream packets
of the first video access unit and is therefore present whenever a
random access point is included.

When nRt sRandomAccess (Section 6.8) is true, the first nedia Object
in every Group MUST begin at a random access point.

5.3. G oup Numbering

For live streans, publishers SHOULD start a new MOQT Group at each
poi nt where the Group content is independently decodabl e wi thout
reference to prior Goups. For video, a valid Goup start is any

i ntra-coded access point at which all decoder references needed by
that Goup are present within the Goup itself. |Instantaneous
Decoder Refresh (IDR) frames always satisfy this condition. A C ean
Random Access (CRA) franme MAY serve as a Group start only if no
subsequent Random Access Ski pped Leadi ng (RASL) pictures in that
Goup reference frames froma prior Goup. Publishers are not
required to start a new GGoup at every intra-coded access point: a
CRA whose foll owing RASL pictures reference only franmes present
earlier in the sane G oup may remain interior to that Goup. The
oj ect I D MIST increase by one for each Object within a G oup unless
MOQT delivery semantics pernit gaps that are explicitly intended by
t he publi sher.

For vi deo-on-demand (VOD) streans, Group |ID and Ohject |ID assignnent

SHOULD be stable for a given asset so that relays and subscribers can
cache and request repeatabl e ranges.
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5.4. Packetization

Publ i shers SHOULD choose (bject sizes that are | arge enough to
anortize MOQT object overhead and snall enough to avoid excessive
head-of -1ine delay at the application layer. The nunber of source
packets per Object can vary, but a publisher SHOULD keep it stable
within a track unl ess adapting to network or encoder conditions.

I f n2t sPacket sPerCbhject is present, it declares the usual nunber of
source packets per nedia Object. The final Object of a Goup MAY
contain fewer source packets. Receivers MJST use the actual Object
payl oad | ength rather than assuning every bject has the decl ared
si ze.

5.5. Milti-Program Source Handling

An nRts track SHOULD carry packets fromat npbst one MPEG 2 program
produci ng a single-programtransport stream A publisher receiving a
mul ti-programtransport stream (MPTS) SHOULD produce a separate nPts
track for each programit wi shes to offer, filtering the source
packets so that each track contains only:

* Null packets with Packet ldentifier (PID) Ox1FFF, which MAY be
renoved or retained at the publisher’s discretion.

* Program Associ ati on Tabl e packets (PI D 0x0000), rewitten to |list
only the program present in this track.

* Program Map Tabl e packets for the sel ected program (whose PIDis
listed in the Program Associ ation Table entry for that program.

* Al packets whose PIDis listed in the Program Map Tabl e of the
sel ected program including the PCR PID and the PIDs of all
el ementary streans.

These rules apply to unscranbl ed transport stream sources.

Publishers filtering scranbled transport streams MJST also retain the
condi ti onal access packets required for descranbling; conditional
access integration is application-specific and outside the scope of
thi s docunent.

The n2t sProgranmNunber field (Section 6.4) SHOULD be present on tracks
derived froma multi-programsource to identify the program carri ed.
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When nultiple tracks are derived fromthe same MPTS source, the

publ i sher SHOULD use the MSF altGoup field if the prograns are
alternate renditions of the sane content. Progranms that are

i ndependent services SHOULD be published as separate tracks; whether
to include themin the same catalog is application-specific.

5.6. PCR and Tim ng

The Program Cl ock Reference (PCR) is carried inside adaptation fields
of transport-stream packets as defined by [1S0O138181]. MOQT Ohj ect
and Group boundaries are packagi ng boundaries and do not alter PCR
continuity within a track.

A publ i sher MJUST NOT introduce a PCR discontinuity within a single
MOQT Group. A publisher that introduces a PCR discontinuity between
consecutive MOQT Groups MJST signal it by setting the

di scontinuity indicator bit (I1SO 13818-1 Section 2.4.3.5) in the
adaptation field of the first TS packet carrying PCRin the new

G oup.

Note: The 33-bit PCR base field waps around after approximtely 26.5
hours of continuous streamtine. For long-running live streans this
is a normal event; receivers should handle it as a continuous
tinmeline continuation rather than a discontinuity. Receivers that
use the MSF Media Tineline [MSF] for playout timng can rely on its
monot oni ¢ wal | -cl ock abstraction independently of PCR wrap-around.

5.7. Splice Signaling

SCTE-35 splice information is carried transparently in the TS stream
as splice_info_section() nessages on their designated PID.

Publ i shers MAY surface splice events via the MSF Event Tineline

[ MSF]. This docunment does not specify SCTE-35 processing.

6. Catal og

An nPts track is described by the MSF catalog [MSF]. The catal og
track nane, delta update rules, variable substitution rules,

aut hori zation signaling, and common track fields are inherited from
VBF.

Thi s docunent defines additional fields for track objects whose

packaging value is "nRts". A parser MJST ignore fields it does not
under st and.
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6.1. Track Object Fields

Table 1 lists the nRts-specific fields defined within a track object.

[ ety el Ll
| Field | Nane | Definition |
| MRTS packet size | nRtsPacket Si ze | Section 6.2 |
o e e e e e e oo T o e e - +
| M2TS packets per Object | nRtsPacketsPeroject | Section 6.3

e O . +
| MRTS program nunber | nRtsProgramunber | Section 6.4 |
e T . +
| M2TS PMT PID | n2tsPmtPid | Section 6.5 |
o e e e e e e oo T o e e - +
| M2TS PCR PID | nmRtsPcrPid | Section 6.6 |
e R . +
| M2TS PSI interval | nRtsPsilnterval | Section 6.7 |
o mmemeeeeeeaccaeaaaas domemmemeeeemeaeeaaas . +
| MTS random access | nRt sRandomAccess | Section 6.8

o e e e e e e oo T o e e - +
| MTS timestanp node | nRtsTi nest anpMode | Section 6.9 |
e R . +
| M2TS SCTE-35 PID | nRtsScte35Pid | Section 6.10 |
o mmemeeeeeeaccaeaaaas domemmemeeeemeaeeaaas . +
| Initialization data | initData | Section 6.11

o e e e e e e oo T o e e - +

Table 1

6.2. MTS Packet Size
Required: Yes JSON Type: Number Location: Track hject
The source-packet size in octets. The value MJST be either 188 or
192. A value of 188 identifies ordinary MPEG 2 TS packets. A value
of 192 identifies MTS source packets with a four-octet tinestanp
prefix followed by a 188-octet TS packet.

6.3. MTS Packets per Ohject
Required: Optional JSON Type: Number Location: Track hject
The usual nunber of source packets carried by each nedia bject.

This field is advisory. Receivers MJST validate each Object using
its actual payload | ength.
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6.4. MTS Program Numnber
Required: Optional JSON Type: Number Location: Track hject

The MPEG 2 Transport Stream program nunber carried by this track.
When present, the track SHOULD carry packets fromonly that program
(see Section 5.5). Wen absent, a track MAY carry nultiple prograns
and subscribers MAY select a programusing local policy or transport-
stream si gnal i ng.

6.5. MTS PMI PID
Required: Optional JSON Type: Number Location: Track hject
The packet identifier carrying the Program Map Tabl e for
nm2t sProgramNunber. This field is advisory and does not replace the
Pr ogram Associ ati on Table or Program Map Table carried in the
transport stream

6.6. MTS PCR PID
Required: Optional JSON Type: Nunber Location: Track hject
The packet identifier carrying the Program C ock Reference for the
programidentified by nPtsProgramNunmber. This field is advisory and
does not replace PCR signaling in the transport stream

6.7. MTS PSI Interval
Required: Optional JSON Type: Number Location: Track hject
The maxi muminterval, in nilliseconds, at which the publisher expects
to repeat the Program Associ ation Tabl e and Program Map Table in the
packet stream \Wen present, publishers SHOULD repeat PSI at an
interval no larger than this value for live content. Subscribers NMAY
use this value to estimate join | atency.

6.8. MTS Random Access
Required: Optional JSON Type: Bool ean Location: Track Object
When true, the first nedia Object in every MOQT Group begins at a

random access point. \When absent or false, subscribers MJST inspect
the transport-stream payl oad to determ ne where decodi ng can begin.
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6.

6.

6.

7.

7.

9. MTS Ti nmestanp Mde
Required: Optional JSON Type: String Location: Track hject

For 192-octet source packets, this field identifies the
interpretation of the four-octet source-packet tinestanp. The val ue
"arrival-tinme" indicates an arrival-tinme or em ssion-tinme stanp
associated with the following TS packet. The val ue "opaque"
indicates that the timestanp prefix is carried wthout specified
semantics. This field MJUST NOT be present when nRtsPacketSize is
188.

10. M2TS SCTE-35 PID
Required: Optional JSON Type: Number Location: Track bject

The PID carrying SCTE-35 splice_info_section() nessages for this
track. This field is advisory; SCTE-35 nmessages are al so

di scoverabl e via the PMI CA/regi stration descriptor. Wen present,
receivers MAY use this value to locate splice events without parsing
PMI.  Publishers SHOULD include this field when the track carries
SCTE- 35 splice signaling.

11. Initialization Data
Required: Optional JSON Type: String Location: Track hject

An nRts track MAY use the MBF initData field to carry Base64 [ BASE64]
encoded initialization data. |If present, the decoded val ue MJST be a
sequence of whol e source packets using the packet size declared by
nm2t sPacket Si ze.

Publ i shers SHOULD i ncl ude current PAT and PMI packets in initData
when those tables are not guaranteed to be available at the first

oj ect of each Group. Wen PSI changes within a live track,

publ i shers SHOULD update initData to reflect the new PAT and PMI

bef ore publishing subsequent hjects. Receivers MJST NOT assune that
initData remains valid after a version change in transport-stream
PSI; updated PSI in the nmedia Objects takes precedence.

Cat al og Exanpl es
The foll owi ng exanpl es are non-normative.

1. Live 188-octet Transport Stream
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{

2.

"ver si on":
"generatedAt": 1746104606044,
"tracks": [

{

"name" :

MOQT MPEG- 2 TS Packagi ng

11

"program1-ts",

"namespace": "live. exanpl e.com channel /1",
"packagi ng": "nRts",
"isLive": true,

"target
"rol e":

Latency": 1000,
"vi deo",

"m meType": "video/ np2t",
"bitrate": 6000000,

"nmPt sPacket Si ze": 188,

"nRt sPacket sPer Obj ect": 64,
"nR2t sProgranm\unber": 1,
"n2t sPnt Pi d": 256,

"mt sPcr Pid": 257,

"m2t sPsilnterval ": 100,
"nm2t sRandomAccess": true

Li ve 192-octet MTS Source Packets

"version":
"generatedAt": 1746104606044,
"tracks": [

{

"nane":

11

"program 1-nRts",

"namespace”: "contribution. exanpl e. net/feed/a",
"packagi ng": "nRts",
"isLive": true,

"target
"rol e":

Latency": 500,
"vi deo",

"m meType": "video/ np2t",

"bitrat

e": 12000000,

"Rt sPacket Si ze": 192,
"n2t sPacket sPer Obj ect": 32,
"nR2t sProgranm\unber": 1,

"2t sTi

mest anpMbde": "arrival -tine",

"n2t sRandonmAccess": true

Expires 7 Novenber 2026
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7. 3.

{

VOD Transport Stream

"version": 1,

"tracks": [
{ .
"nanme": "asset-main",
"namespace": "vod. exanpl e. con asset s/ 1000",

]
}

7. 4.

}

"packagi ng": "nRts",
"isLive": false,
"trackDuration": 632000,
"role": "video",

"m meType": "videol/ np2t",
"bitrate": 4500000,

"nRt sPacket Si ze": 188,

"n2t sPacket sPer Obj ect": 96,
"nR2t sProgranm\unber": 1,

"nm2t sRandomAccess": true

Mul ti-Program Source - Two Prograns from One MPTS

Thi s exanpl e shows a catalog for a publisher that receives a
2-programtransport stream and publishes each programas a separate
m2ts track. The two tracks share a nanespace but are independent
services; altGoup is not used because the prograns carry different
content.
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"version": 1,
"generatedAt": 1746104606044,
"tracks": [

{

o)

"name": "program 1",
"namespace": "live.exanpl e.com nmux/ 1",
"packagi ng": "nRts",
"isLive": true,

"target Latency": 1000,
"role": "video",

"m meType": "video/ np2t",
"bitrate": 6000000,

"nm2t sPacket Si ze": 188,

"nRt sPacket sPer Obj ect": 64,
"nR2t sProgranm\unber": 1,
"m2tsPnt Pi d": 256,

"mt sPcr Pid": 257,

"m2t sPsilnterval ": 100,
"n2t sRandomAccess": true

"name": "program 2",
"namespace": "live.exanpl e.com nmux/ 1",
"packagi ng": "nRts",
"isLive": true,
"targetLatency": 1000,
"role": "video",

"m meType": "video/ np2t",
"bitrate": 4000000,

"Rt sPacket Si ze": 188,

"nRt sPacket sPer Obj ect": 64,
"nR2t sProgranm\unber”: 2,
"mtsPnt Pid": 512,

"m2t sPcrPid": 513,

"m2t sPsi I nterval ": 100,

"m2t sRandomAccess”: true

Gregoire & Sinon Expires 7 Novenber 2026
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7.5. ABR Alternate Renditions - Two Bitrate Tracks

Thi s exanple shows a catalog for a |ive channel published at two
bitrates as alternate renditions. Both tracks are in the same
alt G oup; video tracks MJST align Group boundaries at identical
presentation positions. The tracks use different PID assignhnments: a
subscri ber sw tching between them MJST re-parse PAT and PMI on the
new track before routing packets to a decoder.
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{
"version": 1,
"generatedAt": 1746104606044,
"tracks": [
{
"name": "video-high",
"namespace": "live. exanpl e.com channel /1",
"packagi ng": "nRts",
"isLive": true,
"target Latency": 1000,
"role": "video",
"m meType": "video/ np2t",
"bitrate": 6000000,
"altGroup": 1,
"n2t sPacket Si ze": 188,
"n2t sPacket sPer Obj ect": 64,
"nR2t sProgranm\unber": 1,
"m2t sPnt Pi d": 256,
"mt sPcr Pid": 257,
"m2t sPsi I nterval ": 100,
"n2t sRandomAccess": true
}
{
"name": "video-low',
"namespace": "live. exanpl e.com channel /1",
"packagi ng": "nRts",
"isLive": true,
"target Latency": 1000,
"role": "video",
"m meType": "video/ np2t",
"bitrate": 2000000,
"altGroup": 1,
"n2t sPacket Si ze": 188,
"n2t sPacket sPer Obj ect": 64,
"nR2t sProgranm\unber": 1,
"m2t sPm Pi d": 512,
"n2tsPcrPid": 513,
"m2t sPsi I nterval ": 100,
"n2t sRandomAccess": true
}
]
}

Subscri ber Processing

May 2026

A subscriber obtains the catal og using the MSF catal og workfl ow and

subscribes to one or nore n2ts tracks.

oj ect, the subscri ber:

Expires 7 Novenber 2026

For each recei ved nedi a
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10.

1. Validates that the payload |length is a non-zero integer nultiple
of nRt sPacket Si ze.

2. Validates the TS sync byte position for each source packet.

3. Reconstructs the packet stream by appendi ng the source packets in
MOQT obj ect order.

4. Applies normal MPEG 2 Transport Stream demultiplexing, timng
recovery, and decoder initialization.

If validation fails, the subscriber SHOULD di scard the invalid Object
and treat the reconstructed packet stream as discontinuous. A
subscri ber MAY continue processing at the next Cbject, but it SHOULD
wait for a random access point before presenting decoded nedi a.

When joining a live track, a subscriber SHOULD start at the newest
Group whose first Object is avail able when nRt sRandomAccess i s true.
O herw se, a subscriber SHOULD sel ect a starting Goup far enough
back to enconpass at |east one conplete PSI repetition cycle before
its target presentation time; when nRtsPsilnterval is declared, that
val ue bounds the nmaxi num | ook-back interval needed. A subscriber MAY
use the MSF Media Tineline [MSF] to resolve this tine bound to a
concrete MOQT Goup location for use with a Joining FETCH

[ MoQTransport]. A subscriber MJUST NOT begin nmedia presentation until
it has received a valid PAT and PMI for the track.

Rel ay Processing

MOQT relays are not required to parse MPEG 2 Transport Stream syntax.
A relay can cache, forward, and prioritize n2ts Objects using MOQT
nanespace, track, Goup ID, Object ID and delivery netadata.

Rel ays MAY di scard ol der Groups according to MOQT cache policy. For
live content, when nRtsRandonAccess is true, relays that retain
partial Groups SHOULD retain the first Object of each G oup; by
definition, publishers are required to populate that bject with a
random access point together with the PAT and PMI packets needed by
j oi ni ng subscri bers.

Switching and Alternate Renditions

Mul tiple n2ts tracks can be advertised as alternatives using the MSF
altGoup field. Video tracks in the same alternate group MJST pl ace
G oup boundaries at identical presentation positions; other tracks
SHOULD align their Group boundaries to the sane positions where
possible. Al tracks in the alternate group SHOULD set

n2t sRandomAccess to true. This ensures that a subscriber can switch
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11.

12.

13.

between alternate video tracks at any G oup boundary without
encountering a msaligned access point. A subscriber SHOULD switch
between alternate n2ts tracks only at G oup boundaries or at
transport-streamrandom access points that it can independently
decode.

Thi s docunent does not require continuity counter values or PID
assignnents to match across alternate tracks. Receivers MJST treat a
swi tch between tracks as a packet-stream di scontinuity unless
application-specific signaling establishes stronger continuity.

A receiver MJST treat a switch between alternate tracks as a PCR
discontinuity and MJST re-initialize its systemtinme clock (STC
recovery using the first PCR value received on the new track as the
initial reference. In addition to the G oup boundary alignnent
requi renents above, publishers providing alternate tracks SHOULD
align presentation tinmestanps at G oup boundaries across tracks to
enabl e seam ess presentation switching at the application |ayer.
Because PI D assignnents need not match across alternate tracks, a
recei ver MIST re-parse the PAT and PMI of the new track after every
track switch before routing el enentary-stream packets to a decoder.

Content Protection

Thi s packagi ng format preserves any scranbling or conditional access
informati on present in the MPEG 2 Transport Stream Transport-stream
scranbling is opaque to MOQT relays and to this specification.

oj ect -1 evel encryption MAY be applied using a nechani smsuch as MQ
Secure Objects [SecureObjects] when signaled by the catal og. Wen
obj ect-1evel encryption is used, source packet validation is
performed after successful decryption.

Aut hori zati on
Aut hori zation requirenents can be advertised using MSF catal og
aut hori zation fields. For exanple, a publisher can use Comobn Access
Token signaling [C4M, Privacy Pass authorization [PrivacyPassAuth],
or an application defined authorization schene.

Security Considerations

The security considerations of MOQT [ MoQIransport], MSF [MSF], MPEG 2
Transport Stream [1S0O1L38181], and any object encryption scherme apply.
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14.

15.

15.

Receivers need to treat transport-stream syntax as untrusted input.

I nvalid packet sizes, invalid sync bytes, mal formed PSI, inconsistent
continuity counters, excessive table repetition, and tinestanp

di scontinuities can cause decoder failures or resource exhaustion if
not bounded by i npl enentation policy.

Catal og nmetadata is also untrusted input. Subscribers MJST validate
packet sizes, payload | engths, Base64 val ues, PIDs, program nunbers,
and obj ect ordering before using the values to all ocate nenory or
configure decoders.

oj ect -1 evel encryption protects MOQT (bj ect payl oads but does not

hi de MOQT namespace, track name, Goup ID, Object ID, object size, or
delivery timng fromauthorized relays. Applications that require
confidentiality for medi a payl oads SHOULD use an object encryption
schene in addition to transport security.

| ANA Consi der ati ons
Thi s docunent has no | ANA acti ons.

If MSF establishes an | ANA registry for packagi ng values, this
docunent requests registration of the value "nRts" with this docunent
as the reference.
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