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ABSTRACT

The newly rectified CTA standard — Common Media Client
Data (CMCD) — allows content providers to get insights into
the performance of their large-scale streaming operations.
Its sister standard — Common Media Server Data (CMSD)
— is in the works and will allow servers to send hints to
other servers and clients. The CMCD/CMSD combo is the
long-awaited upgrade to HTTP adaptive streaming systems.
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1 OVERVIEW

The most common technology for media delivery is HTTP
adaptive streaming (HAS) [8, 9, 15] using segmented media.
The key objective in HAS is to deliver media at high quality
with zero interruptions [3, 20]. Content delivery networks
(CDNs), which are special caching and distribution overlays,
play an important role in supporting the massive demand
in HAS services all around the world. CDNs use a large
number of inter-connected caches at the edge and provide
low-latency access to live and on-demand content segments.
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HAS is a complex technology with dynamics that need to
be studied thoroughly. The experience from the deployments
in the last 10+ years suggests that streaming clients typically
operate in an unfettered greedy mode and they are not
necessarily designed to behave well in environments where
other clients exist or network conditions can change
dramatically. This largely stems from the fact that clients
make only indirect observations at the application (HTTP)
layer (and limitedly at the transport layer, if any at all) [4].

Typically, there are three primary camps when it comes to
scaling and improving streaming systems: (i) servers control
client’s behavior/actions and the network uses appropriate
QoS, (ii) servers and clients cooperate with each other
and/or the network, or (iii) clients stay in control and no
cooperation with the servers or network is needed as long
as there is enough capacity in the network (said differently,
use dumb servers and network and throw more bandwidth
at the problem). Each of these have its own merits and
none of them is a one-size-fits-all solution. To date, the
more common view in the streaming world has been more
or less aligned with the third camp above. In line with
this, limited supporting evidence [27] showed a strictly
controlled system could perform worse if HAS traffic were
treated differently from the non-HAS traffic. Nonetheless,
some of the networking equipment vendors and service
providers have been historically closer to the first camp
above since they viewed the concept of streaming video
in an uncontrolled - or loosely controlled — fashion as
flawed. These vendors and providers were accustomed to old
methods that heavily benefited from using QoS and simply
thought non-network-empowered HAS could never beat the
managed video delivery. Later on, it became nearly certain
that HAS would be the preferred delivery approach for both
over-the-top (OTT) and managed content — not just for the
former. The market transition that took place in the voice
world was doomed to repeat itself in the video world.

Almost all streaming methods treat the network as a “black
box” as the network (or a server) does not usually offer
anything beyond carrying the bits (or responding to client’s
requests). Through running an internal rate-adaptation logic,
each streaming client selfishly tries to grab a portion of the
network/server capacity. While doing so, clients compete
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for bandwidth with each other in addition to other co-
existing non-HAS flows. Clients make indirect observations
of the network state, subsequently rate-adapt and this cycle
continues till the end of the streaming session. In practice,
one can never have a capacity that is enough for everything
on the server, ISP aggregation link, access link or in-home Wi-
Fi network. That is, there is always someone else streaming
from the same server or a different server but still sharing
some part of the network path, downloading a file, surfing
the web or otherwise simultaneously consuming some of the
available bandwidth. Thus, the premise for the third camp
above rarely holds. Due to the contention, problems such
as bitrate oscillations, network resource underutilization,
sustained starvation and (bitrate) unfairness among the
clients are inevitable [4, 10]. Following suit of studies such
as [5] and [21], researchers and developers started showing
more interest in finding a compromise between the first and
third camp and looking into bidirectional hinting between
the clients, servers and network.

Intuitively, using hints should improve streaming since
it helps the clients and servers take more appropriate
actions. The improvement could be in terms of better viewer
experience and supporting more viewers for the given
amount of network resources, or the added capability to
explicitly support controlled unfairness (as opposed to bitrate
fairness) based on features such as content type, viewer
profile and display characteristics [7]. The first concrete
proposal for defining a control plane framework and enabling
a message exchanging platform between different streaming
elements [2] was presented in a workshop jointly organized
by the MPEG and IETF in 2013 [25]. This proposal established
the foundation for the Server and Network Assisted DASH
(SAND) standard [1] that was published as ISO/IEC 23009-5
in 2017 after two years of development. Generally speaking,
information exchange is useful. It is most useful, however,
when the information is relevant, actionable and up-to-date.
Thus, in a system using the SAND concepts, an important
question is what information is relevant and actionable.
After the standard’s publication, many studies (e.g., [11-
13, 16, 22, 24, 26, 28-30]) focused on this question and offered
a number of answers.

For several years, the CDN providers hardly embraced
the SAND concept and showed almost no interest until
2019 when the Consumer Technology Association (CTA)
started a new initiative to address a long-standing problem
for them: how could a streaming client relay media (e.g.,
segment type/duration/format, content/session IDs) and
playback (e.g., current buffer length and latency) related
information so that the CDN could tie the individual GET
requests to playback sessions, harmonize its and client’s logs
to accurately generate dashboard metrics such as delivery
performance, player software issues and viewer experience,
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and react to the time constraints implicit in media segment
requests (e.g., prioritize delivery for urgent requests). CTA
published this Common Media Client Data (CMCD; CTA-
5004) [17] spec in Sept. 2020. The first evaluation results are
already out [14] and many other studies are underway.

During the development of CMCD, an issue [18] was raised
about the possibility of sending meta information and hints
from the CDN to the streaming clients. The discussions
eventually led to the concept of Common Media Server
Data (CMSD), which will be developed as a companion
standard to CTA-5004. The working group is currently in the
phase of collecting use cases. The hints considered in these
initial use cases include server-side bandwidth estimates,
limits for the playback bitrate, redirection suggestions,
caching indications, breadcrumb data and server/network
load signals. Figure 1 illustrates a media distribution system
that uses CMCD and CMSD together.
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CDN Servers

Media
Origination

Encoding and Packaging

CDN Servers

=——> CMCD ——> CMSD ——— Clientanalytics ———> CDN logs

Figure 1: Client-CDN cooperation with CMCD/CMSD.

CMSD can help in many ways. A client that would
mistakenly downshift due to misinterpretation of a cache
miss can be warned via CMSD. Another client that would
normally start the session with the lowest-bitrate segments
can be hinted to fetch higher-bitrate segments. Oscillating
clients [6] can be assisted and easily stabilized via CMSD.
Since storage capacity is limited in practice, not all encodings
can be cached and rate-adapting clients can get confused
in certain circumstances [23]. CMSD also helps in this case
using caching indications to list what is cached or not cached
letting the clients make more informed decisions.

2 CALL FOR ACTION

The goal of this lightning paper is to lay out observations
about where things stand so that we can rationally evaluate
what to include in the new CMSD spec (and future versions
of CMCD). It goes without saying that the more streaming
clients and CDNs adopt CMCD/CMSD, the greater the
mutual benefits are. All interested parties should get involved
by contributing to the spec, working on an implementation
or running a trial. One can join the Web Application Video
Ecosystem (WAVE) project in CTA or simply follow the
public GitHub issue tracker [19].
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