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2021 1o content delivery

Transit

Transit is typically used by an ISP (or content
provider - CP) to reach the parts of the internet
not available to it via other types of connection,
such as interconnection. The ISP buys transit
from a transit provider, who in turn links (directly
or indirectly) to all other networks on the internet,
and their associated consumers.

For destination ISPs and CPs on its own
network, the transit provider passes the traffic
on directly. For other destinations, it will connect
with other transit providers, who will in turn pass
the traffic on to the destination in question. Since
essentially all ISPs and CPs are connected to at
least one transit provider, connection via such
providers enables universal connectivity.*®

While transit provides universality, it has two
major disadvantages. Firstly, it comes at a cost.
The ISP or CP must pay in relation to the amount
of traffic carried via the transit link.4°
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Secondly, it may lead to inefficient traffic
routing. An ISP may have to procure transit from
a provider that is not based in their own country,
but {say) in the US. If so, all traffic sent by the ISP
will have to travel to the US, even if it is destined
for a consumer in the ISPs’ own country. This is
known as traffic tromboning. It is expensive, since
both the sending and the receiving provider must
pay for pricey international capacity. It is also
technically poor, since the long journey introduces
latency and the potential for packet loss.5?

48 Itis also possible to buy partlal transit, where the transit
provider offers connectivity only to certain destinations

49  Translt is typically priced on a 95th percentile basis - that is,
based on ‘near peak’ bandwidth demand, but setting aside
the busiest 5% of perlods

50 While tromboning s becoming rare in larger internet markets,
It remalns a significant problem in some smaller markets,
See, forinstance, UN ESCAP, An In-Depth Study of the
Asia-Pacific Information Superhighway in CLMV Countries,
March 2020
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Direct
interconnection

The main alternative to transit is direct
interconnection through peering. When two
networks peer, they connect, but only for traffic
destined for their respective networks. For
example, ISPs X and Y might peer, and the
traffic flowing over the link would be any traffic
travelling from ISP X’s consumers to ISP Y’s
consumers, and vice versa.>!

ISPs may peer, but so too can ISPs and
content providers. In this scenario the traffic
flowing would primarily be the content destined
for the ISP’s users.

There are a range of types of interconnection.
It may be public or private. Public interconnection
takes place via an Internet Exchange Paint (IXP),
a physical location where many networks come
together to exchange traffic. This is efficient for
connecting with many different peers. Private
interconnection takes place via a direct physical
connection between two networks. This may be
lower cost and more reliable if a large volume of
traffic is being exchanged.

Peering may also be settlement-free or paid.
In settlement-free interconnection, nc money
is exchanged between the peers. This was the
basis of all interconnect in the early days of the
internet, and remains very common. Generally
interconnection links are mutually beneficial,
and so both parties gain even if they are unpaid.
Further, if there is no payment then contracts can
be far simpler. Indeed, interconnection based on
a handshake (i.e. without a written contract} is
very common.
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That said, networks often have certain criteria
that they apply to certain peers, to avoid being
gamed, For example, a network with expensive
international connectivity might be reluctant to
peer with a purely local network, since it would
pick up the lion’s share of the cost of transmitting
traffic between the two networks’ customers.

Sometimes networks only offer
interconnection if traffic flows are roughly
balanced - that is, there is a similar volume of
traffic flowing from peer X to peer Y as is flowing
in the opposite direction. This does ensure that
the two parties are imposing similar traffic costs
on each other. However, this is not necessary for
settlement free interconnection to be merited.
Asymmetric traffic may create value for both
parties, even if costs are not balanced. For
instance, YouTube may send a lot of traffic to
a small ISP, but that ISP gets great value from
making YouTube available to its consumers

While settlement-free interconnection is
common, there is also paid interconnection,
where one party pays the other. This may arise
where one party gets much less value out of the
interconnection {and so requires compensation),
or where one party has leverage, and can simply
insist on payment.

51 ‘Partial interconnection’ is also possible, where
peers anly agree to cannect certain subsets of
their customers, similar to partial transit






