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EVOLUTION OF AD INSERTION
* Key elements of CSAI, SSAI, and SGAI
* What is SGAI and its purpose

COPYRIGHT 2025 DAVID HASSOUN - MUXED CONSULTING

4



EVOLUTION OF AD INSERTION

Client-Side
Ad Insertion

Media Presentation
Separate Streams
Experience Coordinator
The Application
Seamless Requirements
Dual Players
Scale Type
Distributed

Server-Side
Ad Insertion

Media Presentation
Stitched Stream

Experience Coordinator

The Service
Seamless Requirements
Single Player
Scale Type

Server-Guided
Ad Insertion

Media Presentation
Separate Streams
Experience Coordinator
The Player
Seamless Requirements
Single Player
Scale Type
Distributed




TAKE AWAY DEFINITIONS

Client-Side Server-Side Server-Guided
Ad Insertion Ad Insertion Ad Insertion

The application manages The server manages the The player manages the
the experience experience experience




SGAI - DEFINITION

“Server-Guided Ad Insertion (SGAI) is a technology used in streaming that combines
the benefits of client-side and server-side ad insertion (CSAI and SSAIl) to deliver ads
more effectively and seamlessly. In SGAI, the server utilizes manifest mechanisms to
provide ad opportunity marking and priming with the player performing the final
resolution and insertion. This allows for scaled real-time ad personalization, linear and
non-linear, while maintaining a smooth viewing experience and decoupling of content
and ad workflows.”

— SVTA Advertising Workgroup



SGAI - PURPOSE

GOAL:

Signaled in the playlist, guided by a server, and presented from the player without
requiring a server solution to insert within or affecting the main presentation and
delivery of content.

Key Tenant: Seamless playback with content to and from ads without affecting the
critical path for delivering content.
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CAPABILITIES THAT DRIVE INNOVATION
* Benefits

* Insertion considerations

* Display options

°* Non-Linear ads



SGAI — BENEFITS

Frame accurate insertion
Full personalization DAI capable at scale

Decouples ad workflow from content for playback and delivery

Full caching of content even with personalization of ads
VOD Faster Startup Time — no need to pre-resolve all the breaks
Deferred (JIT) Ad Resolving — Better for ad server and personalization

Less processing for Live to VOD — break collapsing handled by player



SGAI — INSERTION FREEDOM

PRO: Insertion is time based and not tied to segment
bounds. This can avoid the need to splice segments
and maintain frame accurate insertion

CON: In live streams it can result in sub segment wasted
bytes loaded for entry and exit content segments

SSAI SGAI

AD BREAK AD BREAK

[ 4 sec]

LIVE
SEGMENTS

C1 C2 c7

f

< SEGMENT BOUNDS >
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SGAI — INSERTION FREEDOM

GCAUTION

WITH GREAT POWER

COMES GREAT
RESPONSIBILITY

Just because you can doesn’t mean
you should...at least for linear ad
experiences.

- Players that don’t use multiple
video surfaces may have issues (Exo)

- Creates backwards compatibility
issues for SSAI

- Highly valuable for non-linear



SGAI — DISPLAY OPTIONS

Traditional Linear Display
¢ Covers full display of content
* Content loading is stopped

*  Most common supported experience
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SGAI — DISPLAY OPTIONS

Overlay Video Ad — double-box
*  Overlays an additional media element
*  Example: PIP style and Pause Ads

* Requires determination of audio priority &
positioning control

*  Maintains content context and can increase ad
insertion point opportunities

* Not generally supported but could bel
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SGAI — DISPLAY OPTIONS

Side By Side — double-box

*  Similar to PIP but does not overlay
* Can be sized equally or different
* Requires audio priority decisions

°*  Maintains content context and can increase ad

insertion point opportunities

* Becoming more popular for premium experience
*  Exp: L-Layout

*  Not generally supported out of the box — pun
intended
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SGAI — DISPLAY OPTIONS

L-Shaped — squeeze-back

¢ s
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SGAI — NON-LINEAR/CONCURRENT ADS

DateRange insertion freedom

Be mindful of fallback scenarios
Benefit SGAI over SSAI
Premium player opportunity

Excellent future potential

Not supported in Core Open-Source
players (for now)

More bandwidth requirements
Older TV’s and low-end devices

Lack of standards on implementation
Exp: Signaling & Positioning
Where would the data live?
How would it be generated?

Backwards compatibility



SGAI — NON-LINEAR/CONCURRENT ADS

CONSIDERATIONS

* Optimize ad preparation and
encoding for the display formats used

* If bandwidth issues occur avoid
conflicting ABR issues cross player

* Device capability detection
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CHALLENGES OF NEW TECHNOLOGY

Evolution

* What is needed to be developed/implemented
Capabilities

* The core challenges to consider
Internals

Signaling

Standards

Building a SGAI Service
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SGAI Flow

Content
Creation

IF-2a: Authored
Annotation

IF-1: Authored
Content

Content
CMS

IF-4a: Content Catalog

&

IF-2b: Derived
Annotations

IF-4b: Contextual
Metadata

Content

Advertisement
Creatives

Freparation

e e e e e i e e

Application
Services

IF-6b: Stream Description

»SVIA

Streaming Video Technology Alliance

Ad/Beacon
Tracking

Primary Device

Frovider
Application

IF-6a: Playback Startup

IF-4c: Content.
Taxonomy

¥

IF-3: Conditioned
Content

Ad Decisioning

IF-5: Authored
Creatives

¥

Streaming
Distribution

Ad Disftribution

SGAl Service
Endpoint

Client Player
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SGAI SERVICE ENDPOINT

HLS - Asset List DASH - MPD List
{

version="1.0" encoding="UTF-8"
xmlns:xsi="..."

 WASSETS":

: . . xmlns="...
"URI": "ht f/flipfit-cdn.a i d. ne

"DURATION": 45

xsi:schemaLocation="...
type="1ist" minBufferTime="PT1S"

profiles="urn:mpeg:dash:profile:list:2024"
"URI": publishTime="2025-02-07T17:46:50.041Z"
"DURATION": 10

id="1" duration="PT10S"
ImportedMPD uri="https://.../index.mpd" earliestResolutionTimeOffset="0"

id="2" duration="PT30S"
ImportedMPD uri="https://.../index2.mpd" earliestResolutionTimeOffset="0"

Main content Ad 1 Ad 2 Ad N

t=0 | Interstitial I




SGAl — CHALLENGES

AD BLOCKERS

SSAI SGAI

* Usually less of an issue * Same issues as CSAl — easier for blockers
* Blockers can still get creative * Best option to proxy/site-serve ads
* Best option to still proxy/site-serve ads *  Most common solution to detect blocker

* C(Client-side tracking easily blocked
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| SGAl — CHALLENGES

AD BLOCKERS

UNSUPPORTED DEVICES

NOT ALL EXPERIENCES CREATED EQUAL

LACK OF ROBUSTNESS IN NEW SYSTEMS
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PLAYER SOLUTION INTERNALS
* Supported player cores

* General implementation options

27



SGAI - SUPPORT

- Apple AVFoundation
- HLS.JS
- ExoPlayer

- DASH.JS

- Shaka Player

Rela
oo -Smerr s
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SGAI — PLAYER IMPLEMENTATION

Option 1: Multiple media instances
2 or 3 media instances within the single player implementation

Requires support for multiple media instances

Player manages buffer to flow between instances




SGAI — PLAYER IMPLEMENTATION

* Option 2: Client-side stitching

* Playlist re-write stitching OR request remapping

* Beneficial for systems that can only handle single media instance

* Request Intercept

SEGMENTS

AD BREAK

C1

C2

c7




SGAI — PLAYER IMPLEMENTATION

* Option 2: Client-side stitching

* Playlist re-write stitching OR request remapping

* Beneficial for systems that can only handle single media instance

* Request Intercept

SEGMENTS

AD BREAK

C1

C2

c7




SGAI — PLAYER IMPLEMENTATION

* Option 3: Server Ad Pod/Break Stitching
* Server stitches all the ads within an ad pod/break into a single manifest (with discontinuities)
* Simplifies player implementation
* Ensures seamless ad transitions within pod

¢ Still must manage transition from content to ad and ad to content

Generally managed through segment load /buffering control

Ad 1

Ad Break Manifest Ad 2

Ad 3

[ BENEFITS & CONCERNS ]
Distributed vs Centralized



SERVER GUIDED AD INSERTION | sionane




AGENDA

Evolution
Capabilities
Challenges

Internals

Standards
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PLAYLIST SIGNALING

* Understanding the attributes for interstitials
* Signaling examples

* Considerations for Live events

* Special cases such as early ad break termination

34



SGAI — HLS VOD SIGNALING

SSAI AD TAG
HEXT-X-DATERANGE :ID="187",START-DATE="2018-09-11T21:44:00Z" ,PLANNED-DURATION=24,

SGAI AD TAG

#EXT-X-DATERANGE :ID="AD-1-8",CLASS="com.apple.hls.interstitial”,
START-DATE="2019-01-01T600:12:10.939Z" , END-DATE="20619-061-01T60:12:10.939Z2",

X-RESUME-OFFSET=0, X-SNAP="0UT, IN", X-ASSET-LIST="https://sgai.example.org/asset-1ist",
X-RESTRICT="SKIP", PLANNED-DURATION=24

SGAI & SSAI AD TAG

#EXT-X-DATERANGE : ID="AD-1-0",CLASS="com.apple.hls.interstitial”,
START-DATE="2019-01-01T00:12:10.939Z" ,END-DATE="2019-01-01T00:12:10.939Z2",

X-RESUME-OFFSET=0, X-SNAP="0UT, IN", X-ASSET-LIST="https://sgai.example.org/asset-1list",
X-RESTRICT="SKIP", PLANNED-DURATION=24




SGAI — HLS INTERSTITIALS

HEXT-X-DATERANGE Interstitial Attributes

CLASS
X-ASSET-URI
X-ASSET-LIST

X-RESUME-OFFSET

X-SNAP

X-PLAYOUT-LIMIT

X-RESTRICT

The CLASS attribute is required. Its value must be “com.apple.hls.interstitial”.
Quoted-string absolute URL for a single interstitial asset.

The value of the X-ASSET-LIST is a quoted-string URL to a JSON object.

Decimal-floating-point of seconds that specifies where primary playback should resume
following the playback of the interstitial. Defaults to the duration of the interstitial. General
rule — use O for ad insertion (VOD), and either don’t use the attribute or set it to the interstitial
duration for ad content replacement (LIVE)

Indicates to use closest segment boundaries for transition points. OUT indicates snap to closest
boundary of primary content for interstitial entry point, and IN for exit point. Exp: “OUT,IN”

Decimal-floating-point of seconds that specifies a limit for the playout time of the entire
interstitial, otherwise uses the duration of the interstitial

Enumerated-string-list of Navigation Restriction Identifiers. The defined Navigation Restriction
|dentifiers are: SKIP and JUMP. SKIP — leave current playing interstitial. JUMP — seek over
interstitial.


https://developer.apple.com/streaming/GettingStartedWithHLSInterstitials.pdf

SGAI — DASH VOD SIGNALING

€« n non

xmlns=“." xmlns:xlink=“." xsi:schemalLocation=".." profiles=“." type="static" mediaPresentationDuration="PT1M@@s"
https://dash.akamaized.net/akamai/bbb_30fps/
id="0" start="PT@.0S"

xmlns:xsi=

xmlns= schemeIdUri="urn:mpeg:dash:event:alternativeMPD:replace:2025" timescale="1000"
presentationTime="5000" duration="9000"

<InsertPresentation url="https://../mpd-list.mpd" earliestResolutionTimeOffset="5000" returnOffset="9000" maxDuration="9000" />

mimeType="video/mp4" contentType="video"




SGAI — DASH ALTERNATIVE MPD

@url

@earliestResolutionTime
Offset
@serviceDescriptionId

@maxDuration

@QexecuteOnce

@noJump

@skipAfter

This element defines attributes common to the

InsertPresentation and ReplacePresentation

Specifies the URL of the MPD describing the alternative Media Presentation

Specifies how long before the defined presentation time the URI should be loaded. Default
60 sec before the defined presentation time.

Specifies the value of the @id attribute of a ServiceDescription element applicable to this
Event

Specifies maximum duration of the Alternative Presentation. If the Alternative Presentation
duration exceeds this value the presentation will be terminated at the end of this duration

Specifies whether the event is executed only once during the media presentation. If true, if
some of the media during the active interval of this event is played more than once, the
event is executed only the first time this media time is traversed. Defaults to “false”

If 1 then all events (inserts /replaces) are executed when attempting to seek over. If the
value is 2 then only the last event is executed. Default is O in which case you can seek/jump
over any event without execution.

Fractional seconds after which skipping of the Alternative Presentation may be skipped


https://dashif.org/

SGAI — LIVE CONSIDERATIONS

GOAL: Migrate from SSAI to SGAI in a live streaming solution

REQUIREMENTS:

HLS need existing DateRange tags for ad insertion

Need to be able to add to the DateRange tags (just a little)
For DASH use an Event with a ReplacePresentation and point it to a MPD List
Need an SGAI compliant player

Need an SGAI Service
Exp: VAST to Asset List (JSON) for HLS and VAST to MPD (XML) for DASH



SGAl — AD TAGS

HLS Friendly Reminders

SGAI uses relative time for the START-DATE attribute based on the #EXT-X-
PROGRAM-DATE-TIME. Be careful with rolling DVR

A live Playlist reload can update an existing DATERANGE with new attributes by
including a new EXT-X-DATERANGE tag with the same ID



SGAI — LIVE HLS SIGNALING

SSAI AD TAG
HEXT-X-DATERANGE :ID="187",START-DATE="2018-09-11T21:44:00Z" ,PLANNED-DURATION=24,

SGAI AD TAG

#EXT-X-DATERANGE :ID="AD-1-0",CLASS="com.apple.hls.interstitial”,
START-DATE="2019-01-01T60:12:10.939Z", END-DATE="2019-01-01T60:12:10.93972",

, X-SNAP="0UT, IN", X-ASSET-LIST="https://sgai.example.org/asset-1ist",
X-RESTRICT="SKIP", PLANNED-DURATION=24

SGAI & SSAI AD TAG

#EXT-X-DATERANGE : ID="AD-1-0",CLASS="com.apple.hls.interstitial”,
START-DATE="2019-01-01T00:12:10.939Z" , END-DATE="2019-01-01T00:12:10.939Z2",

, X-SNAP="0UT, IN", X-ASSET-LIST="https://sgai.example.org/asset-1list",
X-RESTRICT="SKIP", PLANNED-DURATION=24




SGAI — SPECIAL CASES

Breaking an ad break (Early Exit — exp: Late Breaking News)

HLS: Add a new DateRange to playlist with the same ID and set X-PLAYOUT-LIMIT to current time in
interstitial or O to exit break. Use case something like late breaking news and want to drop the ad.

NOTE: A live Playlist reload can update an existing DATERANGE with new attributes by including a new EXT-X-DATERANGE
tag with the same ID. (Existing attribute values cannot be changed.) Also note that all Renditions of a particular Master
Playlist must have the same set of EXT-X-DATERANGE tags.

DASH: Update manifest with maxDuration at or less than current point in time of alternative MPD
playback and will terminate and resume
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INDUSTRY STANDARDS

* Ad Creative Signaling in HLS & DASH
document overview
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SGAI — DATA STANDARDIZATION

SVTA: Version 2 — Ad Signaling in DASH & HLS ‘MSV]A

* Lead by Zach Cava -
TECHNICAL

* Published: https://www.svta.org/product /svta2053-1/ PUBLICATION
* “This document outlines a signaling scheme for ad SVTA2053: Ad

creatives and its application in the industry with the Foe e

common streaming formats of Dynamic Adaptive
?trec;ming over HTTP (DASH) and HTTP Live Streaming
HLS)."



https://www.svta.org/product/svta2053-1/
https://www.svta.org/product/svta2053-1/
https://www.svta.org/product/svta2053-1/

SGAI — DATA STANDARDIZATION

SVTA: Version 2 — Ad Signaling in DASH & HLS
* HLS & DASH have mechanism for custom metadata

* Specification aligns the data structure within those
guidelines to enable consistent implementations and
cross player compatibility

~ streaming Video Tachnoiogy Aliance

TECHNICAL
PUBLICATION

SVTA2053: Ad
Creative Signaling
in DASH and HLS



SGAI — DATA STANDARDIZATION

SVTA: Version 2 — Ad Signaling in DASH & HLS

°* V1 intent to capture just the signaling ids

TECHNICAL

* V2 robustly capturing meta data around the ad AL oL

SVTA2053: Ad
Creative Signaling
in DASH and HLS

-




SGAI — DATA STANDARDIZATION

V1 An example EventStream is depicted with two ads:

<Period ...>
<EventStream
schemeIdUri="urn:svta:advertising-wg:ad-id-signaling"
timescale="90000">
<Event
presentationTime="13500000"
duration="1351350"><! [CDATA[{"version":1,"identif
iers":[{"scheme":"urn:smpte:ul:060E2B34.01040101.01200900.000
00000","value":"ABCD1234567H"}]}]]1></Event>
<Event
presentationTime="14851350"
duration="2702700"><! [CDATA[{"version":1,"identif
iers":[{"scheme":"urn:smpte:ul:060E2B34.01040101.01200900.000
00000","value" :"ABCD9876543H"}]}]]1></Event>

</EventStream>
</Period>

»

TECHNICAL
PUBLICATION

streaming Video Technaiogy Aliance

SVTA2053: Ad
Creative Signaling
in DASH and HLS
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SGAI — DATA STANDARDIZATION

V2 : Includes tracking and verification information

<Period ...>
<EventStream

schemeIdUri="urn:svta:advertising-wg:ad-id-signaling"

timescale="90000">

<Event presentationTime="13500000" duration="1351350">
<! [CDATA[{"version":2,"type":"slot",6 "payload": [{"type":"linea
r","start":0,"duration":15.015,"identifiers" : [{"scheme" :"urn:
com:example:ads:id", "value":"f2cbf168-621£f-4d33-bdd7-
d2c79ffedald"}],"verifications": [{"vendor" : "VENDORKEY", "resou
rce":"https://path/to/resource", "parameters": "vendor=specific
&parameter=set"}],"tracking":[{"type":"progress",6 "offset":0,"
urls": ["https://slot/start/uri"]}, {"type":"progress",6 "offset"
:3.752,"urls": ["https://first/quartile/uri"]}, {"type": "progre
ss" ,"offset":7.508,"urls": ["https://second/quartile/uri"]},{"
type" : "progress" ,"offset":11.261,"urls": ["https://third/quart
ile/uri"]},{"type":"impression","urls": ["https://impression/u
ri"]},{"type":"clicktracking","urls":["https://clicktracking/
uri"]1}1}1}1}11></Event>

</EventStream>
</Period>

"

TECHNICAL
PUBLICATION

Streaming Video Technology Aliance

SVTA2053: Ad
Creative Signaling
in DASH and HLS
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Streaming Video Technology Alliance

SGAI — DATA STANDARDIZATION

With V2 of the scheme, it is possible to carry pod, Slot, and TrackingEvent
object portions with both nested and independent signaling.

{
"ASSETS": [{ >
"URI": "", "X-AD-CREATIVE-SIGNALING": {
"DURATION": 15.015, "version": 2,
"X-AD-CREATIVE-SIGNALING": { "type": "pod",
"version": 2, "payload": [{
"type": "slot", "start": 0.0,
"payload": [{ _ "duration": 45.045,
"type": "linear", "tracking": [
“offset": 0.0, {
"duration": 15.015, "type": “podStart",
.. “offset": 0.0,
H "urls": ["https://pod/start/uri"]
} b,
booA {
"URI " . nn , " type" . “pOdEnd" ,
"DURATION": 30.030, “offset": 45.045,
"X-AD-CREATIVE-SIGNALING": { "urls": ["https://pod/end/uri"]
"version": 2, }
" type" : "slotll , ]
"payload": [{ }]
"type": "linear", }
“offset": 15.015, }
"duration": 30.030,
H
}
.,
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