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**** Start of modifications (new clause) ****

Annex X (Normative) Reference Architecture and procedures when the NAT is invoked between the UE and the IMS domain 
X.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.

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.
X.2
Reference model
Figure X-1 presents the general reference model for IMS access when both the signalling and media traverses NAT devices. Figure X-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 X-1:
Reference model for IMS access when both the signalling and media traverses NAT
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Figure X-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.]
X.3 Network elements
X.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 Clause 5.18 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 of 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.
X.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 FFS.
[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 clause 5.18.]
X.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.]

X.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.]

**** End of modifications (new clause) ****
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