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Status of this memo
This document is an Internet-Draft and is in full conformance with
all provisions of sections 10 of RFC 2026.
Internet-Drafts are working documents of the Internet Engineering
Task Force (IETF), its areas, and its working groups. Note that
other groups may also distribute working documents as InternetDrafts.
Internet-Drafts are draft documents valid for a maximum of six
months and may be updated, replaced, or obsoleted by other
documents at any time. It is inappropriate to use InternetDrafts as reference material or to cite them other than as
"work in progress".
The list of current Internet-Drafts can be accessed at
http://www.ietf.org/ietf/1id-abstracts.txt
The list of Internet-Draft Shadow Directories can be accessed at
http://www.ietf.org/shadow.html.

Abstract
The AAA working group is currently defining the requirements for
Authentication, Authorization, and Accounting (AAA). This draft
lists the AAA requirements to aid roaming nodes using a dynamic
address configuration protocol such as DHCP. The node may or may
not be using Mobile IP [3] (with co-located care-of-address) or other
dynamic address binding protocol.
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1. Introduction
A network providing communication services to nodes from foreign
domains, must use Authorization, Authentication, and Accounting (AAA)
services [1,2]. A dynamically roaming node places stronger
requirements on AAA than a static node. Moreover, next generation
network applications will raise the requirements on IP network even
higher. The Mobile IP [3] Working Group is currently specifying the
requirements for a roaming node using Mobile IP with Foreign Agents
[4]. This document specifies the requirements for a roaming node who
obtains an address using DHCP [5] [17] or similar node configuration
protocol (e.g., DRCP [6]).
Recent drafts [7,8] specify how to add authentication to DHCP
messages. This allows clients to verify DHCP servers or servers to
verify DHCP clients. It does not, however, specify the interaction
with a AAA protocol to allow roaming users to access networks in
multiple administrative domains.
The document is independent of whether the roaming node uses dynamic
address binding. The roaming node getting an address through DHCP [5]
and once authenticated via AAA [1, 13,14] may also use Mobile IP with
co-located addresses, dynamic DNS updates [9,10], or any other
dynamic address binding techniques [15,16]. The document does not
discuss the pros and cons of how best to support roaming users, only
to ensure that the AAA protocol is sufficiently flexible to support
both nodes using Mobile IP with Foreign Agents and nodes using DHCP
(with or without Mobile IP).
Since many of the requirements for DHCP are similar to those for
Mobile IP with Foreign Agents, we borrow heavily from the Mobile IP
requirements document [3, 4].

1.1 Requirements Terminology
The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", RECOMMENDED", "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC 2119 [REQ].
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2. Basic Model
Figure 2 shows that our general model is very much similar to that
described in [4]. The only change is that we do not assume the AAA
authentication is necessarily done in a home domain. We assume, more
generally, that the roaming node authentication is done in a
(possibly distributed) Public AAA (AAAP), which is similar to AAA
broker model. The reasons for using the AAAP are discussed in section
4. Each DHCP client might use a different AAAP that can check its
credentials, or they may share the same AAAP (even if they are from
different domains).

Local Domain
Internet
+-------------+
+----------------+
| +------+
|
|
+------+
|
| | AAAL |
| AAA Protocol |
| AAAP |
|
| |
+----------------------+
|
|
| +---+--+
|
|
+------+
|
|
|
|
|
|
|
|
|
+----------------+
|
|
|
|
|
|
+--------+
| +---+---+ |
| DHCP
| DHCP | | DHCP | |
| Client |-------|--| Server| |
+--------+
| +-------+ |
AAAP = Public authority
|
|
AAAL = local authority
+-------------+
Figure 1: AAA Servers Model

DHCP server does not have direct access to the data needed for
authentication. So it is expected that the server will consult the

local authority (AAAL) for verification. Since the server and the
local authority are in the same domain it is assumed that they will
have strong security associations. Alternatively, they may be
co-located. On the other hand, AAAL itself may not have enough
information stored locally to complete the transaction. However,
AAAL is expected to be configured with enough information to
negotiate the client's verification with corresponding AAAP.
Sometimes client may notify its own AAAP for verification via its
registration message (e.g., Client's NAI [11]). The local AAA and
public AAA should have sufficient security relationships and access
control so that they can negotiate the authorization and enable the
client to have the requested resources. Once this is over, DHCP
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server will be notified about the successful negotiation and the
server can provide the requested resources to the client. If it is
not authorized, server will be informed to terminate the service to
the client.

3. Requirements
Based on the above scenarios, the following specific requirements
for AAA can be ascertained.
-

Either the DHCP Server and AAAL are co-located or they share a
security relationship.

-

The DHCP server should be configured to obtain authorization from
a trusted local AAA server (AAAL).

-

The local authority (AAAL) has to share, or dynamically
establish, security relationships with public authorities (AAAP)
that are able to check client credentials.

-

The client must have a security association with its public
authority (AAAP).

-

Nobody can reconstruct and reuse the credentials that the client
uses.

-

The DHCP

server MUST be able to terminate service to the

client based on policy determination by the AAA server.
-

The DHCP server should be able to handle requests for many
clients simultaneously.

-

The client may resend a request if it does not get a reply in
some time, so the AAA entities must be designed to operate
correctly and efficiently with multiple requests for the same
client.

-

The DHCP server has to keep state for pending client requests
while the local authority contacts the appropriate external
authority.

-

Support replay protection and optional non-repudiation
capabilities for all authorization and accounting messages.

-

AAA server need not know any IP address of the client and it
identifies clients by other means, e.g., Network Access
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Identifier (NAI).
-

Client NAI domain allows AAAL to easily determine the AAAP.

-

The local AAA server MUST support anonymous access.

-

There is no requirement for AAA to transport `DHCP or other
node configuration messages'.

-

AAA must complete in one round trip. A major component of the
setup latency is the time taken to traverse the wide-area
Internet that is likely to separate the AAAL and the AAAP.

-

AAA must allow a node to register once in its domain and move
among subnets in the same domain without requiring more AAA.
After the initial registration, the AAAP and AAAL would not
be needed.

-

Support accounting information via AAAP servers providing
accounting clearinghouse and reconciliation between serving and
home networks.

-

AAA MUST support message privacy and integrity.

4. Reasons for using Public AAA
AAA servers model in [4] shows a configuration in which the local
and the home authority have to share trust. This configuration
causes a quadratic growth in the number of trust relationships as
the number of AAA authorities (local AAA and home AAA) increases.
This has been identified as a problem by the roamops working group
[12], and any AAA proposal MUST solve this problem. Using public AAA
(AAAP) solves many of the scalability problems associated with
requiring direct business/roaming relationships between every two
administrative domains. A public AAA may play the role of a proxy
between two administrative domains which have security associations
with the AAAP, and relay AAA messages back and forth securely.
The AAAP enables the local and home domains to cooperate without
requiring each of the networks to have a direct business or security
relationship with all the other networks. Thus, AAAPs offer the
needed scalability for managing trust relationships between otherwise
independent network domains. Use of the AAAP does not preclude
managing separate trust relationships between domains, but it does
offer an alternative suitable for commercial environments.
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5. Security Considerations
This draft defines the AAA requirements for roaming nodes using
DHCP or similar type of node configuration protocol. Since AAA is
security driven, most of this documents addresses the security
considerations AAA must make on behalf of roaming nodes using node
configuration protocols.
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