\section{Definitions}

\label{sec:definitions}

This specification uses a number of terms to refer to the roles played

by participants in SIP communications.  The definitions of client,

server and proxy are similar to those used by the Hypertext Transport

Protocol (HTTP) (RFC 2616 \cite{rfc2616}).  The terms and generic syntax

of URI and URL are defined in RFC 2396 \cite{rfc2396}.  The following

terms have special significance for SIP.

\begin{description}

\item[Back-to-Back user agent:] A back-to-back user agent (B2BUA) is a

logical entity that receives an invitation, and processes it as a UAS. 

In order to determine how the request should be answered, it acts as a

UAC and initiates a call.  Unlike a proxy server, it maintains complete

call state and must participate in all requests for a call.  Since it is

a concatenation of a UAC and UAS, no explicit definitions are needed for

its behavior.

\item[Call:] A call consists of all participants in a session invited

by a common source.  A SIP call is identified by a globally unique

call-id (Section~\ref{sec:Call-ID}), and is created when a user agent

sends an {\INVITE} request. This {\INVITE} request may generate

multiple acceptances, each of which are part of the same call (but

different call legs). Furthermore, if a user is invited to the same

multicast session by several people, each of these 

invitations will be a unique call.  In a multiparty conference

unit (MCU) based call-in conference, each participant uses a separate

call to invite himself to the MCU.

\item[Call leg:] 













Another name for a dialog.
\item[Call stateful:] A proxy is call stateful if it retains state for a

call from the initiating {\INVITE} to the terminating {\BYE} request.  A

call stateful proxy is always stateful, but the converse is not true.

\item[Client:] A client is any network element that sends SIP

requests, and receives SIP responses.  Clients may or may not interact directly with a human user. 

{\em User agent clients} and {\em proxies} are clients. 
\item[Conference:] A multimedia session (see below), identified by a

common session description.  A conference can have zero or more members

and includes the cases of a multicast conference, a full-mesh conference

and a two-party ``telephone call'', as well as combinations of these. 

Any number of calls can be used to create a conference.
\item[Dialog:] A dialog is a peer-to-peer SIP relationship between a UAC and UAS that persists for some time. A dialog is established by SIP messages, such as a 2xx response to an {\INVITE} request. A dialog is identified by a call identifier, local address, and remote address. A dialog was formerly known as a call leg in RFC 2543.
\item[Downstream:] Requests sent in the direction from the caller to the

callee, i.e., user agent client to user agent server.

\item[Final response:] A response that terminates a SIP transaction, as

opposed to a {\em provisional response} that does not.  All 2xx, 3xx,

4xx, 5xx and 6xx responses are final.

\item[Initiator, calling party, caller:] The party initiating a session

invitation.  Note that the calling party does not have to be the same as

the one creating the conference. A caller retains this role for the

duration of a call.

\item[Invitation:] A request sent to a user (or service) requesting

participation in a session.  A successful SIP invitation consists of two

transactions:  an {\INVITE} request followed by an {\ACK} request.

\item[Invitee, invited user, called party, callee:] The person or

service that the calling party is trying to invite to a conference. A

callee retains this role for the duration of a call.

\item[Isomorphic request or response:] Two requests or responses are

defined to be {\em isomorphic} for the purposes of this document if they

have the same values for the \header{Call-ID}, \header{To},

\header{From} and \header{CSeq} header fields.  In addition, isomorphic

requests have to have the same \header{Request-URI} and the same

top-most \header{Via} header.

\item[Location server:] See {\em location service.}

\item[Location service:] A location service is used by a SIP redirect or

proxy server to obtain information about a callee's possible

location(s).  Examples of sources of location information include SIP

registrars, databases or mobility registration protocols.  Location

services are offered by location servers.  Location servers {\MAY} be

part of a SIP server, but the manner in which a SIP server requests

location services is beyond the scope of this document.
\item[Method:] The method is the primary function that a request is meant to invoke on a server. The method is carried in the request message itself. Example methods are {\INVITE} and {\BYE}.
\item[Outbound proxy:] A {\em proxy} that is located near the originator

of requests.  It receives all outgoing requests {\bf from} a particular

UAC, including those requests whose \header{Request-URL}s identify a

host other than the outbound proxy.  The outbound proxy sends these

requests, after any local processing, to the address indicated in the

\header{Request-URI}.  (All other proxy servers are simply referred as

proxies, not {\em inbound} proxies.)

\item[Parallel search:] In a parallel search, a proxy issues several

requests to possible user locations upon receiving an incoming request. 

Rather than issuing one request and then waiting for the final response

before issuing the next request as in a {\em sequential search}, a

parallel search issues requests without waiting for the result of

previous requests. 

\item[Provisional response:] A response used by the server to indicate

progress, but that does not terminate a SIP transaction. 1xx 

responses are provisional, other responses are considered {\em final.}

\item[Proxy, proxy server:] An intermediary entity that acts as both a

server and a client for the purpose of making requests on behalf of

other clients.  A proxy server primarily plays to role of routing, which means its job is to ensure that a request is passed on to another entity that can further process the request. Proxies are also useful for enforcing policy and for firewall traversal. 
A proxy interprets, and,

if necessary, rewrites parts of a request message before forwarding it. 


\item[Registrar:] A registrar is a server that accepts {\REGISTER}

requests.  A registrar is typically co-located with a proxy or redirect

server and {\MAY} make its information available through the location

server.

\item[Regular Transaction:] A regular transaction is any transaction

with a method other than {\INVITE}, {\ACK}, or {\CANCEL}.

\item[Ringback:] Ringback is the signaling tone produced by the calling

client's application indicating that a called party is being alerted

(ringing).

\item[Server:] A server is a network element that receives requests

in order to service them, and sends back responses to those requests. 

Examples of servers are proxies, user agent servers, redirect servers, and registrars.  

\item[Sequential search:] In a sequential search, a proxy server

attempts each contact address in sequence, proceeding to the next one

only after it has returned a 4xx or 5xx response or the address entry

has not returned any final response within the proxy-chosen timeout

period.

\item[Session:] From the SDP specification:  ``A multimedia session is a

set of multimedia senders and receivers and the data streams flowing

from senders to receivers.  A multimedia conference is an example of a

multimedia session.'' (RFC 2327 \cite{rfc2327}) (A session as defined

for SDP can comprise one or more RTP sessions.) As defined, a callee can

be invited several times, by different calls, to the same session.  If

SDP is used, a session is defined by the concatenation of the {\it user

name}, {\it session id}, {\it network type}, {\it address type} and {\it

address} elements in the origin field.

\item[(SIP) transaction:] A SIP transaction occurs between a client and

a server and comprises all messages from the first request sent from the

client to the server up to a final (non-1xx) response sent from the

server to the client.  A transaction is identified by the \header{CSeq}

sequence number (Section~\ref{sec:CSeq}) within a single {\em call leg.} 

The {\ACK} request has the same \header{CSeq} number as the

corresponding {\INVITE} request, but comprises a transaction of its

own.

\item[Spiral:] A spiral is a SIP request which is routed to a proxy,

forwarded onwards, and arrives once again at that proxy, but this

time, differs in a way which will result in a different processing decision than the original request. Typically, this means that it has a \header{Request-URI} that differs from the previous

arrival. A spiral is not an error condition, unlike a loop.

\item[Stateless proxy:] A logical entity that does not maintain state

for a SIP transaction. A stateless proxy forwards every request

it receives downstream and every response it receives upstream.

\item[Stateful proxy:] A logical entity that maintains state information

for the duration of a SIP transaction.  Also known as a transaction

stateful proxy. The behavior of a stateful proxy is further defined in

Section~\ref{sec:proxy}. A stateful proxy is not the same as a call

stateful proxy.

\item[Upstream:] Responses sent in the direction from the user agent

server to the user agent client.

\item[URL-encoded:] A character string encoded according to RFC 1738,

Section 2.2 \cite{rfc1738}.

\item[User agent client (UAC):] A user agent client is a logical

entity that initiates a SIP transaction with a request. This role

lasts only for the duration of that transaction. In other words, if a

piece of software initiates a request, it acts as a UAC for the

duration of that request. If it receives a request later on, it takes

on the role of a User Agent Server for the processing of that

transaction. 

\item[User agent server (UAS):] A user agent server is a logical entity

that responds to a SIP request, generally acting on behalf of some user. 

The response accepts, rejects or redirects the request.  This role lasts

only for the duration of that transaction.  In other words, if a piece

of software responds to a request, it acts as a UAS for the duration of

that request.  If it generates a request later on, it takes on the role

of a User agent client for the processing of that transaction. 

\item[User agent (UA):] A logical entity which acts as both a user agent

client and user agent server for the duration of a call.

\end{description}

An application program {\MAY} be capable of acting both as a client and

a server.  For example, a typical multimedia conference control

application would act as a user agent client to initiate calls or to

invite others to conferences and as a user agent server to accept

invitations.  The role of UAC and UAS as well as proxy and redirect

servers are defined on a request-by-request basis.  For example, the

user agent initiating a call acts as a UAC when sending the initial

{\INVITE} request and as a UAS when receiving a {\BYE} request from the

callee.  Similarly, the same software can act as a proxy server for one

request and as a redirect server for the next request.

Proxy, location and registrar servers defined above are {\em logical}

entities; implementations {\MAY} combine them into a single application

program.

