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1. Introduction

Thi s specification introduces a set of CGenericMetadata objects that
gui de content delivery. This includes traffic types and service
descriptions, dCDN node selection directives, and request routing

met adata. For background on the Open Cachi ng standards and

i nteracti ons between upstream content delivery networks (uCDNs) and
downstream content delivery networks (dCDNs) that these configuration
settings inmpact, refer to the Open Cachi ng Request Routing Functiona
Speci fication [ SVTA2007]

2. Requirenents
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].
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3. M. CcnSel ection

Configuration nmetadata is required to permt several |evels of
downstream Open Cachi ng node (OCN) selection policies. For exanple,
in a nmobile network, several physical |ocations are possible (i.e.,
candi dates) for hosting the OCN that will take charge in the

del egation for the uCDN. This is the case when the cache is

virtual i zed and depl oyed dynami cally. Depending on the OCN sel ection
policy, which may be a cost driver, the dCDN nmay attenpt to favor
certain types of caches at the edge, for exanple.

The avail abl e types of OpenCachi ng nodes are announced by the dCDN
usi ng the FClI.OCNSel ecti on object. The possible types of downstream
nodes are not predefined and m ght for instance be linked to the
networ k characteristics such as "EDGE" or "average | atency< 10ns"
(i.e., the property ocn-type can be one of these values). The dCDN
can sel ect the node types using the ocn-type property. The uCDN can
al so configure the delivery type using the ocn-delivery property, and
specify for instance whether to use MABR (multicast ABR) over a
satellite link or HAS (HTTP Adaptive Stream ng) over a cellular
network. The default OCN selection policy is "best-effort”, i.e.,
the dCDN tries its best to fulfill the requested policy wthout

provi di ng guar ant ees.

For nore details on Open Caching node selection, refer to the Open
Casting specification [ SVTA2065] and Open Cachi ng Request Routing
Functi onal Specification [ SVTA2007]

M. QcnSel ection is a new CGenericMetadata object that all ows the uCDN
to indicate a preference to the dCDN, in terms of OCN sel ection.

Property: ocn-delivery

* Description: Instructs the dCDN to perform del egati on operations
for a particular nmediumand/or a transport arrangenent.

*  Type: M.CQcnDelivery object

* Mandatory-to-Specify: No. At |east one of the two properties,
ocn-type or ocn-delivery, MJST be present.

Property: ocn-type

* Description: Instructs the dCDN to perform del egati on operations
for the type of downstream nodes.
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* Type: A string corresponding to one of the node types announced by
the dCDN through the CDNI Footprint & Capabilities Interface
(FC). Exanples include: "HOVE" or "EDGE".

* Mandatory-to-Specify: No. At |east one of the two properties,
ocn-type or ocn-delivery, MJST be present.

Property: ocn-selection

* Description: Enforces the selection of OCNs, considering the ocn-
type and/or the ocn-delivery properties.

*  Type: String. One of "attenpt-or-failed", "attenpt-or-

besteffort", or "best-effort". For either of the first two
val ues, the del egation MJST be attenpted according to the ocn-type
and/ or the ocn-delivery properties. |If this is not possible, it

is considered as an error and either fails (configuration failure)
or the dCDN continues with a best-effort procedure. The "best-
effort” value instructs the dCDN to try its best to fulfill the
requested ocn-selection policy with no guarantees. See the Open
Casting specification [ SVTA2065] for nore explanation related to
the nmulticast delivery scenario.

* Mandatory-to-Specify: No. The value "best-effort" is the default
OCN sel ection policy. This property nmakes sense only when dealing
with multicast delivery:

M . QcnDel i very. ocn- medi ume" SATELLI TE" and/or (M. CcnDel i very. ocn-
transport"="MJLTI CAST" or M. CcnDelivery.ocn-transport"="MABR")

Property: nulticast-node

* Description: Permits to enforce the dCDN operation node when
dealing with nmulticast delivery in addition to unicast delivery
(ocn-selection = "attenpt-or-besteffort").

* Type: String. For nore insights, please read the Open Casting
speci fication [ SVTA2065] .

- "automatic-popular": this (default) node nakes the dCDN al ways
trying to multicast the nbst popul ar content.

- "on-demand" : this npde nmakes the selection of |ive content

events to be multicasted controlled by the uCDN through a
dedi cated APl (see
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* Mandatory-to-Specify: No. The value "automatic-popular" is the
default multicast node. This property makes sense only when
dealing with multicast delivery:

M . QcnDel i very. ocn- medi um=" SATELLI TE" and/or (M. CcnDel i very. ocn-
transport"="MJLTI CAST" or M. CcnDelivery.ocn-transport"="MABR"') and
M . QcnSel ection. ocn-sel ection = "attenpt-or-besteffort”

The following is an exanmple of the M. CQcnSel ection object:

{

"generic-netadata-type": "M . CcnSel ection”,
"generi c- net adat a-val ue": {
"ocn-delivery":
"ocn-medi unt': " SATELLI TE",

"ocn-transport": "MABR'
}1
"ocn-type": "EDGE",
"ocn-sel ection": "attenpt-or-fail ed"
}
}
Figure 1

3.1. M.CcnbDelivery

M. CQcnDelivery is a subobject of M. CcnSel ection that provides
details on how the del egated content should be delivered.

Property: ocn-nmedi um

* Description: Instructs the dCDN to perform del egati on operations
for a particular medi um

* Type: String. Mist be one of these values: "SATELLITE",
"CELLULAR', "BROADBAND', "TERRESTRIAL".

* Mandatory-to-Specify: No. Either the ocn-nedi um property or the
ocn-transport property MJST be present.

Property: ocn-transport

* Description: Instructs the dCDN to perform del egati on operations
for a particular transport arrangenent.

* Type: String. Mist be one of these values: "MILTI CAST", "MABR'
(Multicast Adaptive Bitrate), "UN CAST" or "HAS' (HTTP Adaptive
Streani ng) .
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4.

* Mandatory-to-Specify: No. At |least one of the two properties
(ocn-medi um or ocn-transport) MJUST be present.

M . Request Rout i ng

The uCDN requires the ability to indicate whether Hypertext Transfer
Protocol (HTTP) redirect, Donmain Name System (DNS) redirect, and

mani fest rewite are allowed, and indicate which is preferable. This
is REQU RED in cases where the uCDN would like to del egate the
traffic relying on the iterative nethod but knows the client will not
support HTTP redirection. In that case, the uCDN needs a neans to
force the dCDN to performrequest routing based on DNS redirect (or
mani fest rewite).

For nore details on Open Caching request routing, refer to the Open
Cachi ng Request Routing Functional Specification [ SVTA2007]

This configuration possibility is useful only if the dCDN can
advertise the node of redirection it supports. There is an ongoing
di scussion in the I ETF CDNl group to understand the semantics behind
the redirection nodes currently in the Footprint & Capabilities
Advertising Interface (I-DNS and |-HTTP). It is not clear whether
this indicates that the dCDN supports one or both del egati on nodes
(the request routing performed by the uCDN can only be based on DNS
redirect or HTTP redirect, or both), or whether it indicates that the
dCDN supports, as its own request routing node, DNS redirect and/or
HTTP redirect. The latter is REQU RED for this new configuration
object to be valid.

M . Request Routing is a new Generi cMet adata object that allows the
UCDN to force the dCDN request routing node(s) to be applied when
working in iterative redirection node. The list of redirection nodes
supported by the dCDN is advertised through the FCl. Redirecti onMde
object. The list of request routing nodes supported by the dCDN is
advertised through the FCl . Request Routi nghMbde object docunmented in
the Capabilities Advertisenents (Section 7) section

Property: request-routing-nodes

* Description: Instructs the dCDN to performrequest routing
according to one or nore preferred nbdes anong those supported and
advertised by the dCDN through the FCl.RequestRouting object. One
must understand that forcing (instead of letting the dCDN request
router select) one particular request routing node nmay trigger
some inefficiency in the request routing process.

* Type: Array of iterative request routing nodes. The values are:
"DNS", "HTTP", or "MANI FEST_REVRI TE".
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* Mandatory-to-Specify: No. By default, all request routing nodes
supported by the dCDN can be used by the dCDN as part of its
request routing process.

The followi ng exanple, illustrates the uCDN forcing the dCDN to use
DNS or HTTP as the nmethod for request routing in case the uCDN
performs an iterative delegation (i.e., iterative redirection node):
{ . .
"generic-netadata-type": "M . Request Routing",

"generi c- net adat a-val ue": {
"request-routing-nmodes": [ "DNS", "HTTP" ]
}
}

Figure 2
5. M. TrafficType

Content delivery networks often apply different infrastructure,
network routes, and internal metadata for different types of traffic.
Delivery of large static objects (such as software downl oads), may,
for exanple, use different edge servers and network routes than video
streamdelivery. |In an HTTP adaptive bitrate video service, every
video title corresponds to a set of video files and descriptors
according to different video protocols, and this is independent of
the type of service (video-on-demand, |ive, catch-up, etc.).

The way the video service is consuned by the user agents can vary.

For instance, a segnent that belongs to a video on demand (VOD) title
can be requested for every nonment the content is available for the
user agents to consune, while a segnment of live content will be only
requested as long as the time-shift duration is configured for that
service. Know ng those differences, a CDN or OCN provi der can

i mpl ement specific strategies that will maxinize performance and
thereby provide nore avail able capacity to the upstreamprovider. It
shoul d be noted that the dCDNs handling of the traffic types is

i mpl ement ati on-specific and not prescribed here.

M. TrafficType netadata defines a set of descriptors that
characterize either the type or usage of the traffic, enabling CDNs
and OCNs to apply any internal configuration rules wthout exposing
an unnecessary nunber of internal details. Note that the
interpretation of these traffic types and application of rules, such
as rate limting or delivery pacing, are inplenentation specific.

Property: traffic-type
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* Description: Designhates the traffic type. The uCDN will use the
literal that is nost representative of the traffic being
del egat ed.

*  Type: String, one of (vod | live | object-downl oad)

* Mandatory-to-Specify: Yes

Property: hints

* Description: Qher traffic characteristics that the uCDN can
indicate to the dCDN as suggestions for service optimzation.
This property accepts by default free-formunconstrained val ues
Sone SVTA specifications may i npose sone well defined val ues as
with the OQpen Casting specification [ SVTA2065]

* Type: Array of strings

* Mandat ory-to-Specify: No

The following is an exanmple of M. TrafficType that designates VOD
catch-up TV vi ew ng:

{
"generic-netadata-type": "M . TrafficType",
"generi c- net adat a-val ue": {
"traffic-type": "vod",
"hints": [ "catch-up"]
}
}

Figure 3
6. M. MediaServi ceDescription

M . Medi aSer vi ceDescription nmetadata defines a set of descriptors
associated with a nmedi a service delegated to the dCDN. This netadata
can be used by the CDN or OCN provider to inplenment specific
strategies that will maxinmze performance. Note that these
strategies are inplenmentation specific and not specified in this
docunent. Wth know edge of the stream ng nanifest URL, for exanple,
the dCDN MAY i npl ement segnent prefetching strategies. Furthernore,
the notion of a nedia service MAY allow the CDN or OCN provider to
track and nonitor stream ng sessions in a nore conprehensive nmanner.

Property: manifest URL
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* Description: Path of the manifest (nmpd or nBu8) file related to
this nmedia service

*  Type: String.

* Mandat ory-to- Specify: No.

Property: nedi aServi ceName

* Description: String describing or identifying the nedia service.
*  Type: String.

* Mandat ory-to-Specify: No.

Property: maximunBitrate

* Description: This is the maximnumbitrate in bits per second (bps)
attached to the service delivery. |If the service is conposed with
several representations/playlists then this property bounds (i.e.
capes) the usage of all or any of the representation/playlist that
has a published bitrate, below this property’s value. In
mul ticast, the property’'s value indicates the naxi mumbitrate
provi sioned for the service whatever the
representation(s)/playlist(s) that is(are) sent (concurrently).
This property nust be set according to the maxi mumbitrate
dedi cated to the uCDN by the dCDN and published through
FCl.MulticastDelivery (limt types "ingress").In unicast, the
property’s value indicates the nmaxi mumbitrate provisioned for the
service whatever the representation/playlist that is downstream
This property nust be set according to the naxi mumbitrate
dedi cated to the uCDN by the dCDN and published through
FCl . CapacityLimt (limt type "ingress").

*  Type: integer.

* Mandatory-to-Specify: No. |If not specified,the uCDN relies
entirely on the dCDN for all uCDN nulticast services delivery. It
is strongly encouraged to specify a maximumbit-rate for all ow ng
the uCDN to operate nulticast delivery for several concurrent
services involving live delivery.

The foll owi ng exanpl e of M. Medi aServi ceDescription pointing to the
mani fest of a |ive channel and associates a nane to this channel
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7.

"generic-netadata-type": "M.Medi aServiceDescription",
"generi c- net adat a- val ue":

"mani fest URL": "/Ilivel/channel XYZ/i ndex. npd",

"medi aServi ceName": " Channel XYZ",

"maxi munBi t Rat e": 5000000,

}

Figure 4

Capabi lities Advertisenents

This section introduces FCl objects that allow a dCDN to advertise
its specific capabilities related to the M. QcnSel ection and
M . Request Rout i ng obj ect s.

7.1.

FCl . CcnSel ecti on

This object is used by the dCDN to adverti se the supported OCN types
and/or its transport arrangement, and/or the nedi um supported by
OCNs.

Property: ocn-delivery-list

*

Description: A list of supported medi um and/or transport
arrangemnents.

Type: Array of M.CcnDelivery objects that specify the all owed
conbi nati ons of medi um and transport.

Mandat ory-t o- Speci fy: No

Property: ocn-type-list

*

Description: A list of supported OCN types.

Type: Array of strings. Examples include: "HOVE' or "EDGE"'. The
possi bl e types are not predefined and can be freely chosen by the
dCDN

Mandat ory-t o- Specify: No

The followi ng is an exampl e advertising support for Satellite
Mul ticast Adaptive Bitrate (MABR) OCN delivery:
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{
"capabilities": [

"capability-type": "FCl.CQcnSel ection"
"generi c- net adat a-val ue": {
"ocn-delivery-list": [

{
"ocn-nmedi unt': " SATELLI TE",
"ocn-transport": "MABR'
}
1,
"ocn-type-list": [
" HOVE" ,
" EDGE"
]
}
}
]
}
Figure 5

7.2. FCl.RequestRouting

This object is used by the dCDN to advertise the supported request
routing modes. This can be optionally used by the uCDN to further
sel ect a subset of those nbdes when operating one of the iterative
del egati on nodes. See the section M. RequestRouting (Section 4)

Property: request-routing-nodes

* Description: Alist of supported request routing nodes by the
dCDN. This information is useful when the uCDN decides to perform
a delegation in iterative node

* Type: Array of strings. Values are: "DNS", "HTTP-R', or
"MANI FEST_REWRI TE" .

* Mandatory-to-Specify: No. |If the dCDN does not advertise the
supported request routing nodes, they are all supported by
def aul t.

The foll owi ng exanpl e adverti ses support for all the request routing
nodes:
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{

"capabilities": [
"capability-type": "FCl.Request Routing",
"capability-value": {

"request-routing-nodes": [
"HTTP",
" MANI FEST_REWRI TE"

]

}
}
]
}

Figure 6
7.3. FC .MilticastDelivery
The presence of a multicast delivery capability is announced through
the FCl.CGcsSel ection object. This FCl.MilticastDelivery object
permts to disclose nore informati on about the nulticast delivery.
Property: capacity-lints
* Description: An array of FCl.CapacityLimt objects.
*  Type: Array
* Mandat ory-to- Specify: Yes
Property: traffic-types
* Description: traffic types available
* Type: An array of M. TrafficType objects
* Mandatory-to-Specify: yes

The foll owi ng exanpl e adverti ses support for nulticast delivery.:
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{
"capabilities":
[
{
"capability-type": "FCl.MilticastDelivery"
"capability-value": {
"capacity-limts": [
"id": "capacity_ limt_nulticast”,
"limt-type": "ingress",
"maxi mum hard": 50000000,
"maxi mum soft": 40000000,
"current": 15000000
b
{
"id": "capacity limt_nmulticast",
"limt-type": "egress",
"maxi mum hard": 5000000,
"maxi mum soft": 4000000
}
b
traffic-types” : [
"traffic-type": "live",
"hints": ["catch-up"]
}
}
"footprints": |
"footprint-type": "ipvédcidr",
"footprint-value": [
"192. 0. 2.0/ 24"
]
}
]
}
]
}
Fi gure 7

8. Security Considerations

The FCI and M objects defined in the this docunment are transferred
via the interfaces defined in CDNI [ RFC8006] which describes how to
secure these interfaces by protecting integrity and confidentiality
whil e ensuring the authenticity of the dCDN and uCDN
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| ANA Consi der ati ons

Payl oad Types

under the "CDNl Payl oad Types" registry hosted by | ANA:

February 2025

requests the registration of the followi ng entries

“Payload Type | Speci fication |
‘M. censelection | Reanis
M. conDelivery Reanis
‘M. RequestRouting Reanis
M. Trafficype | Reanis
____________________________ AR

............................ o e e e e e e e e - - -
FCl . CcnSel ecti on | RFCthis
____________________________ e e e e e e e e e - - -
FCl . Request Rout i ng | RFCthis
____________________________ .

Table 1: CDNI Payl oad Types
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