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WWDC – San Jose – June 5, 2019 
• Roger Pantos announced Low-Latency HLS (LL-HLS) 

https://developer.apple.com/videos/play/wwdc2019/502/

https://developer.apple.com/videos/play/wwdc2019/502/


LHLS proposal – April 2018 – FOMS NYC
John Bartos proposal https://github.com/video-dev/hlsjs-rfcs/pull/1/commits

• #EXTM3U
• #EXT-X-VERSION:3
• #EXT-X-TARGETDURATION:2
• #EXT-X-PROGRAM-DATE-TIME:2018-09-05T20:59:06.531Z
• #EXTINF:2.000
• https://foo.com/bar/0.ts
• #EXT-X-PROGRAM-DATE-TIME:2018-09-05T20:59:08.531Z
• #EXTINF:2.000
• https://foo.com/bar/1.ts
• #EXT-X-PREFETCH:https://foo.com/bar/2.ts
• #EXT-X-PREFETCH:https://foo.com/bar/3.ts

https://github.com/video-dev/hlsjs-rfcs/pull/1/commits


DASH Low Latency – June 2019
https://dash-industry-forum.github.io/docs/DASH-IF-IOP-CR-Low-Latency-Live-
Community-Review.pdf

https://dash-industry-forum.github.io/docs/DASH-IF-IOP-CR-Low-Latency-Live-Community-Review.pdf


Commonalities
LL-HLS LHLS DASH

Require content to be chunk encoded
Support E2E latencies from 2-10s+
Backwards compatible with older players
Cacheable by CDNs
Support DRM
Support ad insertion
Support multiple codec types
Allow ABR playback
HTTP delivery



Differences

LL-HLS LHLS DASH
Use chunk encoded transfer
Describe internal segment structure
Require playlist refresh with each chunk
Objects always delivered at line speed
Separate servers for playlists/segments
Require HTTP2 for last mile
Require smart origin to modify playlists
Deterministic start-up



Chunked transfer encoding (CTE)
§ LHLS and DASH-LL use chunk encoded transfer to release the 

segment from the origin, through the CDN and to the client.
§ Benefit:

§ Only requires one request per segment 
§ Delivers the sequential data in the correct order, as fast as it is produced
§ Allows small chunks to be used (down to 1 frame, or 30 chunks per second)

§ Problem
§ Data speed is encoder-limited, versus line-speed limited. This makes it difficult to 

estimate the throughput by timing the receipt of the object.
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New academic research published in June 2019 at 
ACM MMSys in Amherst MA.

• Novel method of estimating true throughput when faced with 
chunked segment transfer

• Discards chunks whose delivery is encode-limited 
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Results – (demo at http://bit.do/ACTEdemo)



Why not use CTE?
• At its optimum, a LL-HLS player would request chunks the 

moment they are produced. It will also request them in the order 
they are encoded, since this is the order in which they must be 
decoded. 

• CTE gives you this for free.  A player makes one request for the 
segment and then receives the chunks in the correct order and as 
soon as they are produced by the encoder. 

• Since the major downside of CTE is bandwidth estimation and this 
now has a solution, it is possible that the reason LL-HLS chooses 
to ignore CTE is primarily for intellectual property (IP) reasons. 



Why have internal segment descriptions?
• Player can understand where the IDR’s are at any point in time
• This improves start-up logic
• Also allows for switching at IDR boundaries instead of segment 

boundaries. (Every 2s instead of every 6s for example)
• What is the point of describing non-independent chunks?

To allow latency less than the IDR spacing, when you are subject to the HLS doctrine 
that objects must be fully available when added to the media playlist. 



Why describe individual parts?

#EXT-X-Part:DURATION=0.33334,URI="filePart271.11.ts"

#EXTINF:4.00008,

fileSequence271.ts

#EXT-X-PROGRAM-DATE-TIME:2019-02-14T02:13:60.106Z

#EXT-X-PART:DURATION=0.33334,URI="filePart272.a.ts”,INDEPENDENT=YES

#EXT-X-PART:DURATION=0.33334,URI="filePart272.b.ts"

#EXT-X-PART:DURATION=0.33334,URI="filePart272.c.ts"

#EXT-X-PART:DURATION=0.33334,URI="filePart272.d.ts"

#EXT-X-PART:DURATION=0.33334,URI="filePart272.e.ts"

#EXT-X-PART:DURATION=0.33334,URI="filePart272.f.ts",INDEPENDENT=YES

#EXT-X-PART:DURATION=0.33334,URI="filePart272.g.ts"

#EXT-X-PART:DURATION=0.33334,URI="filePart272.h.ts"

#EXT-X-PART:DURATION=0.33334,URI="filePart272.i.ts"

#EXTINF:4.00008,

fileSequence271.ts

LL-HLS with part 
descriptions 

LL-HLS without part 
descriptions 

Starting buffer requirement 
determines starting position

1.3s of 
buffer

2.1s of 
buffer

2.7s behind live, or 
6.7s if prior segment 
is loaded.



How do the other formats deal with this 
starting problem?

LHLS
• The player will load this final segment. It 

will have anywhere from 0 – 2s of data.
• It can only discover how much data after 

downloading and parsing the segment. 
• It may have to wait for more data to 

arrive before starting. 

If they need more than 2s of 
buffer, they would start by 
loading the prior segment

#EXTM3U
#EXT-X-VERSION:3
#EXT-X-TARGETDURATION:2
#EXT-X-PROGRAM-DATE-TIME:2018-09-05T20:59:06.531Z
#EXTINF:2.000
https://foo.com/bar/0.ts
#EXT-X-PROGRAM-DATE-TIME:2018-09-05T20:59:08.531Z
#EXTINF:2.000
https://foo.com/bar/1.ts
#EXT-X-PREFETCH:https://foo.com/bar/2.ts



Possible LL-HLS media playlist variations
BEFORE v9 (or LHLS)
• video_800kbps.m3u8

AFTER

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../1M/waitForMSN.php&_HLS_report=../4M/waitForMSN.php&_HLS_skip=NO 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../1M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../2M/waitForMSN.php&_HLS_report=../4M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../2M/waitForMSN.php&_HLS_report=../5M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../1M/waitForMSN.php&_HLS_report=../4M/waitForMSN.php&_HLS_skip=NO 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../1M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../2M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../2M/waitForMSN.php&_HLS_skip=YES

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../1M/waitForMSN.php&_HLS_report=../4M/waitForMSN.php&_HLS_skip=NO 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../1M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../2M/waitForMSN.php&_HLS_report=../4M/waitForMSN.php&_HLS_skip=YES 

• video_800kbps.m3u8?_HLS_push=1&_HLS_msn=273&_HLS_part=3&_HLS_report=../2M/waitForMSN.php&_HLS_report=../5M/waitForMSN.php&_HLS_skip=YES 

• …

For a stream with 18 parts per segment, and 
a mixture of clients that request PUSH  and 
those that don’t, as well as those that skip 
and those that don’t, there could easily be 72 
versions of a LL-HLS media playlist.



Request rates compared for a 6s segment 
with 333ms chunks/parts. 

A

V

CLIENT SERVER

A

V

DASH-LL

LHLS

LL-HLS

20 requests/min

40 requests/min

720 requests/min



H2 PUSH with LL-HLS

ORIGIN

CDN

CLIENT

GET Playlist.m3u8?_HLS_push=1GET Playlist.m3u8?_HLS_push=1

Playlist.m3u8

PRELOAD: link=“seg345.2.ts”

GET seg345.2.ts

seg345.2.ts

Playlist.m3u8

PUSH seg345.2.ts

Time saved is these two RTTs

The same physical server must 
deliver both playlists and 
segments.



Significant changes that come with LL-HLS
• Origin intelligence due to mutable playlists via query args. _HLS 

prefix is reserved. 
• Large increase in request rate per client
• To implement PUSH, same edge server must deliver media 

playlists and segments. This is large architectural problem for 
server-side ad insertion solutions, where typically an ad-stitching 
platform delivers the modified playlists while a CDN (or multiple 
CDNs) deliver the media segments. 

• Requirement for H2 push at CDN edge  - not many media CDNs 
support this feature today. 



Conclusions
• In analysis, it seems as though LL-HLS is designed somewhat to 

avoid IP that could read against either LHLS or DASH-LL 
solutions. 

• There is a interoperable workable solution for LHLS/DASH-LL for 
those providers who are willing to write an app for 
iOS/TVOS/MacOS.

• The requirement to have the same physical server deliver playlists 
and segments will hamper the deployment of LL-HLS with SSAI 
solutions. 

• Using contiguous 2s segments gets you broadcast equivalence in 
the US, for a lot less complexity J



Questions at 
the end J
Thanks for your time. 


