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3
Definitions, symbols and abbreviations
3.1
Definitions

Refer to TS 23.002 [1] for the definitions of some terms used in this document.

For the purposes of the present document the following additional definitions apply.

IP-Connectivity Access Network: refers to the collection of network entities and interfaces that provides the underlying IP transport connectivity between the UE and the IMS entities. An example of an "IP-Connectivity Access Network" is GPRS.

Subscriber: A Subscriber is an entity (comprising one or more users) that is engaged in a Subscription with a service provider. The subscriber is allowed to subscribe and unsubscribe services, to register a user or a list of user authorised to enjoy these services, and also to set the limits relative to the use that users make of these services.
NAT-PT/NAPT-PT: NAT-PT uses a pool of globally unique IPv4 addresses for assignment to IPv6 nodes on a dynamic basis as sessions are initiated across the IP version boundaries. NAT-PT binds addresses in IPv6 network with addresses in IPv4 network and vice versa to provide transparent routing between the two IP domain without requiring any changes to end points, like the UE. NAT-PT needs to track the sessions it supports and mandates that inbound and outbound data for a specific session traverse the same NAT-PT router.
NAPT-PT provides additional translation of transport identifier (e.g., TCP and UDP port numbers, ICMP query identifiers). This allows the transport identifiers of a number of IPv6 hosts to be multiplexed into the transport identifiers of a single assigned IPv4 address. See RFC 2766 [33] for more details.
ALG: Application Level Gateway (ALG) is an application specific functional entity that allows an IPv6 node to communicate with an IPv4 node and vice versa when certain applications carry network addresses in the payloads like SIP/SDP. NA(P)T-PT is application unaware whereas ALGs are application specific translation entities that allow a host running an application to communicate transparently with another host running the same application but in a different IP version. See RFC 2663 [34] for more details.
For IMS, an IMS ALG provides the necessary application function for SIP/SDP protocols in order to communicate between IPv6 and IPv4 SIP applications.
Transport address: A unique identifier of transport-layer address, i.e., a combination of a network address, protocol identifier and port number. For example an IP address and a UDP port.
IMS application: An IMS application is an application that uses an IMS communication service(s) in order to provide a specific service to the end-user. An IMS application utilises the IMS communication service(s) as they are specified without extending the definition of the IMS communication service(s).

IMS application reference: An IMS application reference is the means by which an IMS communication service identifies an IMS application.

IMS communication service: An IMS communication service is a type of communication defined by a service definition that specifies the rules and procedures and allowed medias for a specific type of communication and that utilises the IMS enablers.

IMS communication service identifier: An IMS communication service identifier uniquely identifies the IMS communication service associated with the particular IMS request.

IMS enabler: An IMS enabler is a set of IMS procedures that fulfils specific function. An IMS enabler may be used in conjunction with other IMS enablers in order to provide an IMS communication service.

( End First Change (
( Beging Second Change (
Annex G (Normative):
Reference Architecture and procedures when the NAT is invoked between the UE and the IMS domain

G.1
General

This clause specifies concepts of IMS service provisioning for the following scenarios:

1.
When a device or devices that perform address and/or port translation are located between the UE and the P-CSCF performing translation both of signalling and media packets.

2.
When IP address and/or port translation is needed between the IP-CAN and the IMS domain (e.g. different IP versions) on the media path only. This scenario covers the case when a device or devices that perform address and/or port translation are located on the media path only.

The IP address and/or port translation device can be a NAT or a NAPT as defined in IETF RFC 2663 [34]. Another type of translation is NA(P)T‑PT as specified in IETF RFC 2766 [33]. In the rest of this clause NAT will be used for all of the devices that perform one or more of NA(P)T and NA(P)T‑PT functions.

Note that the procedures of this Annex shall only be applied when they are necessary. If the terminal and/or the access network provide a transparent way of NAT traversal or no IP address translation is needed between the IP‑CAN and the IMS domain on the media path then the IMS‑ALG function in the P‑CSCF as defined in this Annex shall not be invoked.

The NAT integrated with the IMS Access Gateway is under operator control. Usage of operator controlled NATs shall not adversaly impact usage of power saving modes in the UEs, i.e. the reserved temporary addresses and port (binding) should be retained without requiring keep-alive messages from the UE.

Editor's note:
Solution to allow power saving modes when non-operator controlled NATs are used is FFS.

Editor's note:
This clause only describes the mechanism whereby the P-CSCF performs an ALG functionality. Other methods are not precluded but their specification is FFS.

G.2
Reference model

Figure G.1 presents the general reference model for IMS access when both the signalling and media traverses NAT devices. Figure G.2 presents the general reference model when IP address translation is needed between the IP-CAN and the IMS domain. The IMS network architecture is the same for both cases.

Editor's note:
The P-CSCF and the IMS Access Gateway may belong to different operators.
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Figure G.1: Reference model for IMS access when both the signalling and media traverses NAT
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Figure G.2: Reference model for IMS access when NAT is needed between the IP-CAN and the IMS domain

Editor's note:
It is for further study if the Iq reference point can be merged with the Rx+ reference point. If they are not merged then the IMS Access Gateway may be a TrGW and the Iq may be equivalent to the Ix reference point.

G.3
Network elements

G.3.1
Required functions of the P-CSCF

When supporting IMS communication for a UE residing behind a NAT or when IP address translation is needed between the IP-CAN and the IMS domain on the media path only, the P-CSCF shall include the IMS-ALG function that is defined in Annex I of this specification. The following functions shall be performed in the P-CSCF:

1)
The P-CSCF shall be able to recognize that the UE is behind a NAT device or IP address translation is needed between the IP-CAN and the IMS domain on the media path only.

2)
The IMS-ALG function in the P-CSCF shall control the IMS Access Gateway, e.g. request transport addresses (IP addresses and port numbers) from the IMS Access Gateway, and shall perform the necessary changes of the SDP parameters.

3)
The IMS-ALG function in the P-CSCF shall perform the necessary changes headers in SIP messages.

4)
The IMS-ALG function in the P-CSCF shall be able to support scenarios where IMS CN domain and IPCAN use the same IP version and where they use different IP versions.

Further functions of the P-CSCF/IMS-ALG, e.g. to request to open and close gates on the IMS Access Gateway, are FFS.

G.3.2
Required functions of the IMS Access Gateway

The required functions of the IMS Access Gateway for NAT translation are the following:

1)
It allocates and releases transport addresses according to the requests coming from the IMS-ALG function of the P-CSCF.

2)
It ensures proper forwarding of media packets coming from or going to the UE.

3)
It shall support the scenarios where IMS CN domain and IPCAN use the same IP version and where they use different IP versions.

Further functions of the IMS Access Gateway, e.g. to open and close gates (pinholing), are for further study.

Editor's note:
It is also for further study if IMS Access Gateway function are controlled via the Rx+ or if the IMS Access Gateway function is the same as TrGW defined in Annex I.

G.3.3
Iq reference point

The Iq reference point is between the P-CSCF and the IMS Access Gateway. It conveys the necessary information that is needed to allocate and release transport addresses.

Editor's note:
It is for further study if the function of this reference point can be merged with the Rx+, or it is equivalent to the Ix.

G.4
Procedures

Editor's note:
The purpose of this clause is to define the procedures needed for NAT traversal. During the specification of this clause it shall be checked if these procedures matches the Rx+ procedures and make the decision about merging the reference points based on the result.

G.4.1
General

The procedures described in this clause are applied in addition to the procedures of the P-CSCF described in the other clauses of this specification.

G.4.2
NAT detection in P-CSCF

Based on information received in a SIP request message (e.g., a REGISTER request) the P-CSCF shall detect if there is NAT between the UE and itself and shall make a decision if IMS-ALG function shall be invoked for the session of subscriber. In addition to when a NAT is detected between the UE and the P-CSCF, the IMS-ALG function may be invoked for other reasons (e.g. UEs using IP address from a Private IP address range).

G.4.3
Session establishment procedure

This procedure is applied when P-CSCF invokes the IMS-ALG function for a session. This can happen at terminating side if the called party is behind a NAT or at the originating side if the session initiator is behind a NAT. Both cases are handled in the P-CSCF and the IMS Access Gateway as described in this clause.
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Figure G.3: Session establishment procedure with NAT traversal

NOTE:
In figure G.3 if UE_A belongs to the P-CSCF (originating case) then there will be IMS elements, i.e., CSCFs, between the P-CSCF and UE_B. If UE_B belongs to the P-CSCF (terminating case) then there will be IMS elements, i.e., CSCFs, between the P-CSCF and UE_A.
NOTE:
The Transport address refers to both the IP address and Ports (see definition in clause 3.1).
1)
The P-CSCF receives a SIP message with an SDP offer from UE_A and decides to invoke the IMS-ALG function for this session. The session can either an originating or a terminating session. The SDP offer contains the transport address(es) of UE_A where the media flow(s) should be sent.

2)
The P-CSCF requests a transport address for each media flow from the IMS Access Gateway. Each request contains sufficient information to determine the side of the IMS access gateway that the transport request is being requested for. (e.g. local or remote side wrt UE_A).

3)
The IMS Access Gateway reserves one of its transport addresses for the given side of the media flow and this transport address is sent back to the P-CSCF. The IMS Access Gateway shall keep the reserved temporary transport address (binding) until the session is released.

4)
The P-CSCF changes the original transport address(es) of the SDP offer to the transport address(es) received from the IMS Access Gateway.

5)
The P-CSCF forwards the SIP message with the modified SDP offer according to the normal routing procedures.

6)
UE_B sends back a SIP message with an SDP answer, which is forwarded to the P-CSCF according to the normal SIP message routing procedures.

7)
The P-CSCF requests a transport address for each media flow in the routing domain of its own IMS network from the IMS Access Gateway. The request contains sufficient information to correlate to the transport address request performed in step 2.

NOTE:
If some of the offered media flows are rejected in the answer, then the P-CSCF shall indicate this to the IMS Access Gateway. The IMS Access Gateway can release the resources (e.g., the transport address) reserved for that media flow. The P-CSCF may indicate directly to release the resources.

8)

The IMS Access Gateway reserves one of its transport addresses for the given side of the media flow and this transport address is sent back to the P-CSCF.

9)
The P-CSCF changes the original transport address(es) of the SDP answer to the transport address(es) received from the IMS Access Gateway.

10)
The P-CSCF forwards the SIP message with the modified SDP answer according to the normal SIP message routing procedures.

( End Second Change (
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