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Introduction

The initial registration information flows of TS 23.228 and detailed flows of TS 24.228 contain a number of important procedures for routing and handling of subsequent signalling flows for a subscriber. Among these procedures are:

· Authorization of the subscriber

· Selection of a S-CSCF for the subsciber

· Transfer of the subscriber profile for the subscriber to the S-CSCF

· Establishment of the signalling path from the UE to the S-CSCF of the subscriber

In order to carry out these procedures, a number of important pieces of information concerning the subscriber, the UE, the visited network, and the home network must be carried in both the REGISTER request and the REGISTER response. This contribution discusses a number of these pieces of information and how they may be mapped into information elements in the REGISTER information flows.

Discussion

Each subscriber in the IM subsystem has a number of identifiers, both public and private. These identities are used for routing, for authorization, for billing, etc. It is desirable that these identites be access independent. For the purposes of registration, there are five main identities involved:

1. The globally unique and publicly available SIP URL for the subscriber. This is the identity by which the subscriber is known publicly and is the address at which other parties try to reach the subscriber. This SIP URL is composed of a user portion and an operator’s domain name. The user portion may either be a symbolic string or an E.164 number (e.g. sip:+19725835472@operator.com)

2. The locally significant point-of-presence address for the subscriber in the visited network. This gives the current point of contact for the subscriber (ie. The IP address of the UE for the subscriber). This address may or may not be globally significant depending on how the visited operator wishes to allocate IP addresses.

3. The globally unique and publicly available domain of the home operator. This identifier is used to determine how to route to the home operator’s network. In other words, this piece of information is used to determine the point of contact in the home operator’s network – the I-CSCF.

4. The globally unique and publicly available domain of the visited operator. This identifier is used to determine how to route to the visited operator’s network and may also be used by the home operator in determining the appropriate roaming agreements, etc.

5. The private, home operator specific identity for the subscriber. It is recommended that this identity take the form of a NAI as defined in RFC2486. This identity is the identity by which the home operator recognizes the subsciber and is the identity that is the basis for authorization, accounting, and authentication. (aka “the MAGNUS id”)

Examining the information elements present in the SIP REGISTER request, we can map the above identities to the REGISTER request itself. An example SIP REGISTER message is shown in the table below.

Example Register Message

REGISTER sip:home_network.net SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]

From: <sip:19725835472@home_network.net>

To: <sip:sean.olson@home_network.net>

Contact: <sip:[5555::aaa:bbb:ccc:ddd]>

Call-ID: 123456789@[5555::aaa:bbb:ccc:ddd]

CSeq: 5543 REGISTER

Expires: 7200

Content-Length: 0

The From: header indicates the originator of the REGISTER request. In SIP, this can be a third-party. This is a natural place for the private identifier or NAI for the subscriber. Forming a SIP URL from the NAI is a simple matter of prepending “sip:”.  For example, if the subscriber’s NAI is 19725835472@operator.com, then the From: header would be sip:19725835472@operator.com. Future requests initiated by the UE would have this value inserted by the P-CSCF into the Remote-Party-ID header, which is an authoritative identifier for the subscriber.

The To: header indicates the target of the REGISTER request. The target is the identity that is being registered. In this case, this is the global SIP URL for the subscriber. This is the identity by which other parties know this subscriber.

The Contact: header indicates the point-of-presence for the subscriber – the IP address of the UE. This is the temporary identifier for the subscriber that is being registered. Subsequent requests destined for this subscriber will be sent to this address. This information is stored in the HSS and the S-CSCF for the subscriber.

The Request-URI (the URI that follows the method name, “REGISTER”, in the first line) indicates the destination of this REGISTER request. The Request-URI is the information element in the REGISTER request where the home operator’s domain is indicated. The rules for routing a SIP request describe how to use DNS to resolve this domain name (“home_network.net”) into an address or entry point into the home operator’s network (the I-CSCF).

At this point, all that is missing from the REGISTER request is the visited operator’s domain name. This piece of information is inserted into the Contact: header by the P-CSCF in the visited network upon receiving the REGISTER request from the UE. The P-CSCF takes the Contact: header indicating the IP address of the UE and replaces it with a new Contact: header indicating the address of the P-CSCF (including the visited operator’s domain name). The IP address of the UE is stored in the P-CSCF for routing incoming requests to the appropriate UE. 

For example, the UE’s Contact: address (“sip:[5555::aaa:bbb:ccc:ddd]”) is replaced by a Contact: address for the proxy (“sip:sean.olson%40home_network.net@p-cscf.visited_network.net”). This new Contact: address contains a specially encoded version of the subscriber’s identity (To: header), plus the address of the P-CSCF.

Proposal

This contribution proposes that the following registration information elements are taken as the bases for further development of the registration signalling in 24.228 and 24.229.

REGISTER Information Element
Identity
Public/Private
Global/Locally Significant
Permanent/ Temporary

From: header
NAI 
Private
Global
Permanent

To: header
SIP URL
Public
Global
Permanent

Contact: header (UE to P-CSCF)
Point of  presence
Public
Local
Temporary

Contact: header (P-CSCF to I-CSCF)
Visited Network
Public
Global
Temporary

Request-URI
Home Network
Public
Global
Permanent

