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Address allocation status

002/8 RIPENCC

IPv4 Addresses

exhausted

All IPv6 Space

Vst devoted
to Unicast

Divided into
512 /12 segments

ARIN

RIPE NCC
AfriNIC
LACNIC

APNIC
Mixed

The last 5 of these /8s were allocated on
3 February 2011 to the RIRs

Recovery pool active 2017—2019, now

2
2
1
1
1
1

Unallocated 504

003/8  Administered by ARIN 1994-05 whois.arin.net https://rGap.ani.nevisyi=sty i
http//rdap.arin.net/registry

004/8  Level 3 Parent, LLC 1992-12  whois.arin.net hnpsjlrdap.arin.nellregistry LEGACY
hnp'I/rdap.arin,netlregistry

005/8 RIPE NCC 2010-11  whois.ripe.net ht(ps:/lrdap‘db!ipe.netl ALLOCATED

006/8 Army Information Systems Center 1994-02  whois.arin.net https://rdap.arin.net/registry LEGACY
hnp://rdap.arinnellregistry

007/8  Administered by ARIN 1995-04  whois.arin.net nnpsjlrdap.ann.nellregsuy LEGACY
http://rdap.arin.net/registry

008/8  Administered by ARIN 1992-12  whois.arin.net https://rdap.arin.net/registry LEGACY
han/rdap.annAneVreglstry

009/8  Administered by ARIN 1992-08  whois.arin.net hhps://rdap.arin.nel/reg’stry LEGACY
http/rdap.arin.net/registry

010/8  IANA - Private Use 1995-06 RESERVED 3

011/8  DoD Intel Information Systems 1993-05  whois.arin.net https://rdap.arin.net/registry LEGACY
hnp'llrdap.ann.nellregistry

012/8  AT&T Bell Laboratories 1995-06  whois.arin.net https://rdap.arin.net/registry LEGACY
http//rdap.arin.net/registry

013/8  Administered by ARIN 1991-09  whois.arin.net https://rdap.arin.net/registry LEGACY
hnp‘//rdaparin,net/registry

014/8 APNIC 2010-04 whois.apnic.net https:/rdap.apnic.net/ ALLOCATED 4

015/8  Administered by ARIN 1994-07  whois.arin.net https://rdap.arin.net/registry LEGACY
http//rdap.arin.net/registry

016/8  Administered by ARIN 1994-11  whois.arin.net https://rdap.arin.nev/registry LEGACY
http//rdap.arin.net/registry

017/8  Apple Computer Inc. 1992-07  whois.arin.net https://rdap.arin.net/registry LEGACY

http//rdap.arin.nevregistry
018/8  Administered by ARIN 1994-01  whois.arin.net https://rdap.arin.net/registry LEGACY
http/rdap.arin.net/registry

[ ]
2 2 2 / 8: ; d e S I l l a te d n - 019/8  Ford Motor Company 1995-05 whois.arin.net  https://rdap.arin.net/registry LEGACY
http/rdap.arin.net/registry
O r u I C a ;t l I S e (~ 8 6 %) 020/8  Administered by ARIN 1994-10  whois.arin.net https://rdap.arin.nev/registry LEGACY

http//rdap.arin.netregistry
021/8 DDN-RVN 1991-07  whois.arin.net https://rdap.arin.net/registry LEGACY
htto://rdap.arin.net/reqistry
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Minimal allocation to date of
available space

(=1.2% of unicast, =0.1% of total)
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Accountability

Number Resource Performance

December 2018

Performance Summary

yrmance

These performance targets are derived from section 4.3 of the Service Level Agreement for the JANA
Numbering Services for the allocation of unicast IP addresses and AS numbers to the five Regional

Internet Registries.

@ Requests acknowledged on time (100%)
C‘ Responded on time (100%)

@:‘ Implemented on time (100%)

@ Implemented accurately (100%)

Level Agreement
aumbers to the fiy

Individual Requests to Regional Internet Registries

Date Request Type

2018-12-06 AS Number

Status of Unallocated R
Addresses

Unallocated remaining Recovered IPv4 Addre:
Allocations made from the Recovered IPv4 Adi
for Post Exhaustion IPv4 Allocation Mechanisn

[ —

cana

Internet Assigned Num

v4 ¢ ,,‘IQ(H
-

Number Resources

Overview
RIR Allocation Data

echoresearch.com

Request Processing Details

Resnonded on time (0.0 davs)

—
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el
Q;) NRO AR ()APNIC
————
ABOUT ACCOUNTABILITY INTERNET GOVERNANCE TECHNIC

20271 IANA Numbering Services Review
Committee Report Published

22 MAR 2022

The IANA Numbering Services Review Committee (IANARC) is pleased to an
that it has published the 2021 IANA Numbering Services Review Committee k
The IANARC was formed in 2016 and is responsible for publishing an annual|
as advice to the NRO EC for its evaluation of the IANA numbering services.

This report follows a 30-day public comment period on the IANA Performance Matrix
Summary Report published by the RIRs seeking input from the breader community.

This report is based on the 2021 IANA Performance Matrix Summary Report, as well as on any ing

gathered from the global number community.
The 2021 IANA Numbering Services Review Committee Reportis published at:

https://wwiw.nro.net/2021-1ANA-RC-Report

The IANA RC noted that no incidents were reported in the IANA Numbering services to the RIRs in 2021,

On behalf of the IANA Review Cammittee
Martin Hannigan
Chair, IANA Numbering Services Review Committee

References:

e |ANA Stewardship Transition Archive
o
and. Aternet Registries (RIR<) according Lo their ne

Global Addressing Policies.

These policies

ain allocation algorithms that are based on the level of resaurce utilization of prior
allocations. We track allo s by x
15. We track allocation rates h alysis of eligibility for future RIR allocations.

provide

1P Address Allocations

s of [PvE addresses RIRs have made to network operators. 1Pv4 is
heen exhausted and our allocation methoc for recovered address

Detailed information is available for each RIR by clicking the chart

AFRINIC I

APNIC
ARIN
LACNIC

frenee _
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Number of IPv8 Address ABocations in /32s

for the JANA
e Regional

APNIC ASN Allocations

Allocations of autonomous system numbers are made to reglonal Internet registries according to their

needs, based on allocation rates they publish. Specifically, RIRs are ¢ iglole for further allocations if thelr

avallable address space Is 80% allocated, or the avallable pool does not satisfy two months of need .
based on the previous six months' average allocation rate.

Current Pool and Eligibility

Eligibility Not Eligible
Available 1,412
0% 20% 40% 60% 80% 100% Two Month Need 140
Monthly Average 70

Percentage Avallable X
Last Allocation by IANA 2,048 ASNSs (2019-06-12)

12 Month Forecast

The graph below uses APNIC's current average allocation rate t¢
the next 12 months. This can be used to estimate if APNIC will b
Numbers in the near future.
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Documents

SLAs met between March and
Internet Governance Forum May 2022

Meetings

NRO Executive Council Meetings

Satisfaction
NRQ News

® 100%

Customer satisfaction during
' May 2022

Performance reporting against SLAs

Post-transaction surveys

Annual surveys

Annual community reviews

Protocol Parameters

® 99.3%

SLAs met between March and
May 2022

System Status

& No known issues.

Domains Protocols Numbers About

Numbers

® 100%

SLAs met between March and
May 2022

Security

& Norecent security events,

https://iana.or
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DNS Trust Anchor

* Security for the DNS (DNSSEC) is a hierarchical system of public key
cryptography that matches the hierarchical delegation of the DNS itself.

* The apex key is the Root Zone Key Signing Key (KSK), which serves as the
singular trust anchor for the system.

*  We manage the key in a highly transparent manner, with public key signing
ceremonies and an open design model.

— 00—
root
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é @ ) @ @ )
.alpha .example .omega
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Updating the key

*  We've embarked on the 2nd ever replacement of the key

* Highly orchestrated event, propagation to all validators through vendor updates etc.

* Delayed due to (a) COVID, and (b) key hardware vendor change; but now underway

* Implements a 3 year cadence, with new algorithm potential in 2027 and
beyond

2024 2025 2026 2027

Key #3

We are here
Generated

Key #3
Replicated

2 year propagation period

Rollover to
Key #3
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Now available

* The new trust anchor is now available for propagation (XML file)

* Most users will adopt it naturally through software updates
*  Will appear in the DNS itself starting 11 January 2025

Key Status

This table provides additional guidance on how keys have been issues and used. Software implementers should
rely on the XML trust anchors file for normative parameters on keys.

INFORMAL
NAME STATUS DETAILS

KSK-2024 ' Pre-Publication Generated 2024-04-26 (attestation) with key tag 38696 and label Kmyv6jo.

Expected to be published in DNS on 2025-01-11, and actively signing starting
2026-10-11.

KSK-2017 ' Active Generated 2016-10-27 (attestation) with key tag 20326 and label Klajeyz. Signing
since 2018-10-11.

KSK-2023 | Abandoned Generated 2023-04-27 (attestation) with key tag 46211 and label Kmrf13b. Will not
be used, superseded by KSK-2024.

KSK-2010 | Retired Generated 2010-06-16 (attestation) with key tag 19036 and label Kjgmt7v. Signing
between 2010-07-15 and 2018-10-11.

https://iana.org/dnssec/files

PTI|An ICANN Affiliate



ANTERNAL

* Recently reserved for use in private networks
* DNS equivalent to RFC1918 address space
*  Will not be provisioned in the global DNS to avoid conflicts
* Compare and contrast with
* .local — multicast DNS
* .alt — alternate resolution techniques
* .home.arpa — home network control protocol
* |Internet Draft under development
* https://datatracker.ietf.org/doc/draft-davies-internal-tld/

PTI|An ICANN Affiliate


https://datatracker.ietf.org/doc/draft-davies-internal-tld/
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Exploring the IANA functions
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O o https://www.identifiernews.com
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Unique identifiers are everywhere

* Inretrieving a single web page, and think about some of unique identifiers that
were involved:

: ne - the human-friendly address of the website;

: ne - that tells your computer the language (protocol) it needs to
speak to request the website;

* The |IP address - the machine-readable identifier of the server the web site is
located at;

* The AS number - the neighborhood the server is located in where your ISP
needs to send your request to;

* The service name and - that connects to the correct service on the
destination IP address:

 The - which helps your computer decode the data it gets back into
pieces it can understand and represent on your screen;

 The header field specifies extra data for requests and responses; and
c A signals the language desired, available and sent.

* And many more...

PTI|An ICANN Affiliate



What do these all have in common?

single webpage across the Internet.

Internet interoperates globally.

Internet.

around the world, the web page would have failed to transmit across the

globally.

32 bits

Version (1 byte)

My Autonomous System (2 bytes)

11 T /D udan)

service proto
h

BGP Identifier (4 i

Opt Param Len
(1 byte)

Answers

Name :
Type:

ww. go

Time to 14

= Www. google. com: type A

A (Host address
Class: IN (0x0001) )

\

lhosT

, clas
ogle. com S IN, addr 74.125.131 147

Ve: 5 minutes

Data Tength: 4

[

* wWww. google, com
* Www. google. com:
*/ Www. google. com:
¥ wWww. google. com;

Addr: 74.125.1

¢ type a,
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31.147 (74. 125.131.147)

class 1IN, adq
: , r 74.12s5,1
Ype A, class IN, addr 74.125.13311.;83

» addr 74,125
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e
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<RDF:Description RDF:about="urn:mimetype:image/pcl"

NC:valugs"image /pcl"
N - ()

Editrahle="ftyuel

e

NC:fileExtens ions="pdﬁ"

NC:description="Adobe

WW:Q‘:I"}
<NC:handlerProp RDF:resource="urn:mimetype:handler®

e =k L R sttt v I} s o

TTL  class priorty weight port target ion RDF:about="urn:mimetype:application/pdf"
| NC:value="application/pdf" >
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|
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\
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e

B ICANN Affiliat

agefpcl" />

Prop RDF:resource="urn:mimetype:handler:application/pdf"/>

ion RDF:sbout="urn:mimetype:application/atomsvc+xml"
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T
| 3XX Redirectional
i 300 Multiple Choices
i 301 Moved permanently
302 Found
303 See Other
304 Not Modified
| 305 Use Proxy
307 Temporary Redirect

308 permanent Redirect

4XX Client Error

400 Bad Request

microsoft

401
( juniperMIB )

Unauthorizec

. Daontired

The IANA functions’ responsibility is to manage all those identifiers

4XX Client Error Con

(SEQ=101 ACK=301 CTL=ACK) T

All of these unique identifiers are just a fraction of those necessary to transmit a
Coordinating the Internet unique identifier systems is needed to ensure the

If any one of those identifier types didn't have a common standardized meaning

TCP Connection Establishment

2 =

Send SYN '.'\/! L\

(SEQ=100 CTL=SYN) =N Teceivad

1) s ]
SYN, ACK received |1 Send SYN, ACK
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The IANA functions

* The record keeper for the unique names and numbers used by Internet
technologies to interoperate.

* The IANA functions pre-date ICANN. In 1998, ICANN was established to
be the home of the IANA functions with global oversight.

* The IANA team maintains these records according to policies established
in standards organizations and by the multi-stakeholder Internet
governance community.

Jon Postel (L) started the IANA; with
Steve Crocker and Vint Cerf (R)
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The core IANA functions areas

Number
Resources
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* Protocol Parameters are used everywhere and are
directly issued by IANA. Rules differ for the qualifying
S criteria for each type. Applications are evaluated by

Number . T
Resources ~ Names JANA according to the set criteria.

* Most protocol parameters’ visibility is limited to
software implementors (e.g. inside software code).

Unique Identifiers

r!nternet Protocol rTelephone Routing over IP

(Header Flags )I
(Cryptographic Algorithms )l
(MPTCP Handshake Algorithms )l

I(Media Types

I(Structu red Syntax Suffixes

— \
—— GP Header Flags )I (Address Families )I
— (Port Numbers )I (Application Protocols )l
—_— (Type-of—Service Values )l (Attributes )'
— \. : /' |( capabilities )|
——— 'MIME and Media Types h (IP Telephony Administrative )
(Access Types )I \ Domain Numbers J
— (Event Codes )I "Transmission Control Protocol
— ).
———— )
—— )

(Su b-Parameter Registries

\

\

(Option Kind Numbers )I

\_ : y
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Number
Resources

Domain
Names

PTI|An ICAN

* The Internet Engineering Task Force (IETF) develops
the Internet standards that define protocol parameter
systems. These documents include guidance on unique
identifiers that IANA most implement, referred to as
“IANA Considerations”:

* Instructions on the creation of a unique registry for

* Registration policy;

orotocol parameters;

* [|nitial registrations and reserved values.
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Number Resources are specialized forms of protocol

parameters:
* [P Addresses: unique identifiers for devices on the
Number Internet;
Resources

* Autonomous System (AS) numbers: unigue
identifiers that group networks on the Internet.

Unique Identifiers

Internet Protocol

IPv4 Addresses

IPv6 Addresses

IP Header Flags
Border Gateway Protocol

AS Numbers

Path Attributes

PTI|An ICANN Affiliate



Protocol
Parameters

* Most notable domain name function is managing the
DNS root zone, which defines top-level domains.

* Like number resources, the domain name space is
nierarchically delegated, with IANA responsible for
the upper-most level of allocations.

Number
Resources

Unique Identifiers Unique Identifiers

Domain Name System Domain Name System

[Domain Name Space Domain Name Space

Domain Resource Record Types

[ DNS Security Algorithm Types
[ DNS Header Flags

wikipedia.org icann.org someco.us flameHa.ben
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Domain
Names

The IANA tasks include:

Receiving and evaluating root zone changes
requests against policies and operational
requirements:

Assignment and transfer of TLDs;

Routine maintenance of name servers and
other technical elements:

Changing Points of Contact.

Transmitting vetted changes for implementation in
the root zone and root servers.

Operating the .INT domain for intergovernmental
treaty organizations.

IDN table/LGR repository maintenance.

PTI|An ICANN Affiliate



Protocol
Parameters
Managing the trust anchor for the DNS (the “Root

Zone Key Signing Key")

Number | Domain . |

Number [ Using the key happens in public “key signing
ceremonies”, involving trusted community
representatives and other oversight

. !ncludgs managing the lifecycle of the key
including when it is replaced (a “roIIover”).’

2 YouTube
C\
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Number
Resources

Together, protocol parameters,
number resources and domain
names comprise the IANA
functions.

These divisions also represent the
structure of the three primary
accountability mechanisms for
these functions.
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Public Technical Identifiers

Performs the IANA functions
Hires the IANA staff

S a non-profit organization
created in 2016

- Different legal entity to ICANN

. |CANN is its sole member

Number . “Affiliate”
Resources
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IANA Staff

Shaunte Anderson Amanda Baber Kyla Bundy

Kim Davies David Dong Aaron Foley Selina Harrington

@

Marilia Hirano Tania Hopkins James Mitchell Ali Mohammadi Candice Montoya

Andres Pavez Racquel Ross Seman Said Sabrina Tanamal Michelle Thangtamsatid

Number
Resources

@ Operations @ Strategic Programs @ Technical Services
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ICANN

- Responsible for the IANA
functions

- Contracts PTI to perform the
IANA functions

. Oversees PTl's performance

- Provides shared and dedicated
resources (Legal, IT, HR, Finance
and many others)

Number - Provides all funding to PTI

Resources
- Operates additional

accountability mechanisms such
as Customer Standing
Committee, IANA Naming
Function Reviews
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The IANA as a service

* |ANAis a record keeper for the global Internet that helps ensure interoperability

* Unique assignment for a common purpose for around 3,500 types of Internet
identifiers

* Widely used identifiers (e.g. domain names, IP addresses) where many Internet
users need their own unique assignments assigned through a delegated,
hierarchical model

* Ourjobis to perform this service and maintain your trust to continue to perform
is successftully.
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Where should IANA be in 20307

« Both ICANN and IANA are developing our next five year strategies
* Where do we want to be in 5 years?
*  What does the community want to evolve?

* Consultations will commence later this year

—— -irst dedicated 7
* Implement the ANA strategy p
IANA stewardship * Five focus areas
transition » Inits final year

20202025 R R
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... and how are we doing now?

We perform an annual engagement survey of our customers and community.

Its very short (<5 minutes) and provides us insights on how to improve

Lt

L

"

Bttt

Thank you!

kim.davies@iana.org
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