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1. Summary 

This contribution describes how the P-CSCF locates an I-CSCF in the home network using the Request-URI contained in the REGISTRATION request. 
2. Introduction 

Prior to obtaining services from the serving 3GPP network each mobile user will have to register with the serving 3GPP network. The registration procedure will be logically divided into two distinct phases. During the initial phase, the UE will acquire a local IP address by initiating the GPRS Attach, executing the PDP Context Activation procedure and invoking DHCP. The IP address of the P-CSCF in the serving 3GPP network will be conveyed to the mobile terminal during the GPRS Attach procedure. During the second phase, the user will be able to bind its user's public identity (e.g., SIP URL) to the UE (i.e. the UE's IP address that was obtained during the initial phase). The second phase consists of the user agent client sending a REGISTRATION request to the P-CSCF in the serving 3GPP network. In the REGISTRATION request the user agent client specifies the user public identifier (To: field), terminal identity (Contact: field) and location (in the Request-URI) where this binding should be recorded (i.e., the location of the registrar). Upon receiving the REGISTRATION request, the P-CSCF locates the I-CSCF in the home network by accessing the DNS and utilizing the information provided in the Request-URI.

3. Discussion 

The DNS uses a distributed lookup in which domain name servers map each domain name to objects that were requested by the clients (i.e. name resolvers). When accessing the DNS the client specifies the type of object desired, and the DNS server returns one or more objects of that type. The domain name syntax does not provide the distinction between the names of the sub-domains from the names of individual objects or the type of the objects in a given sub-domain. Hence, by using the domain name obtained from the Request-URI, the P-CSCF can not distinguish if the respective domain name refers to the sub-domain or a host (e.g. SIP server) in the respective sub-domain. This may result in two accesses to the DNS. The first access assumes that the domain name contained in Request-URI is sub-domain name rather than the name of a server. Hence, an SRV-type query to the DNS is initiated. If the query-response indicate that there is no SRV Resource Record for this domain name, then it is assumed that the domain name contained in Request-URI is a domain name of a server. Hence, the subsequent query to the DNS is an A-type query. 

4. Proposal 

It is proposed that the following text be added to the Section entitled "Procedures at the P-CSCF" of the document TS 24.229:

Locating Home I-CSCF during Registration

Prior to forwarding the REGISTRATION request, the P-CSCF needs to determine the transport protocol, port number and IP address of the I-CSCF in the home network.

The IP address of the I-CSCF will be obtained from the maddr parameter in the Request-URI, if specified. Otherwise the host parameter in the Request-URI will be used to obtain the IP address of the I-CSCF in the home network. If the maddr or the host parameter in the Request-URI specifies a numeric IP address, the P-CSCF forwards the REGISTRATION request to this IP address, and uses the port number specified in the Request-URI. If the port number is not specified, the P-CSCF uses the default port number 5060. The transport protocol is the transport parameter specified in Request-URI. If the transport protocol is not specified, then P-CSCF uses the UDP.

If the maddr or the host parameter in the Request-URI specifies a domain name rather than a numeric IP address, then the P-CSCF queries the DNS by using this domain name. The P-CSCF will not cache the query responses. For every REGISTRATION request the P-CSCF will locate the I-CSCF in the home network by accessing the DNS. 

The access to the DNS may require two steps. In the first step the P-CSCF assumes that the domain name specified in the maddr or Request-URI identifies a sub-domain. The P-CSCF tries to locate the I-CSCF in the respective sub-domain by querying the DNS for a "_sip" SRV Resource Record (RR). If this query fails, the P-CSCF assumes that the domain name in Request-URI specifies the name of the I-CSCF and requests its IP address (i.e. it’s AAAA-type RR). The P-CSCF will follow the steps below to obtain the protocol, port number and IP address information. If the Step 1 provides no answer then the Step 2 is invoked.

Step 1. If the Request-URI specifies a port number 5060 or if the port number is not specified, the P-CSCF sends a query to DNS requesting a "_sip" SRV RR. The transport protocol parameter in the DNS query is UDP or TCP, as specified in the Request URI. If not specified, the P-CSCF will specify the UDP.

The DNS Resource Records are retrieved according to the RFC2782. The returned Resource Records (RRs) in the query-response are merged and ordered, and the selection technique as specified in RFC2782 is used to select the I-CSCF. In the query-response the I-CSCFs are identified by their host domain names. In the query-response, the Additional Data  field will contain the IP addresses of the I-CSCFs. If the Additional Data section of the query-response does not contain the IP address of the selected I-CSCF, then a new query to the DNS will be required. The new query will provide the IP address of the selected I-CSCF.

Once the IP address of the I-CSCF is obtained, the P-CSCF forwards the REGISTRATION request to this IP address and uses the port number that was returned in the "_sip" SRV RR. The transport protocol that is used is the one that was specified in the Request-URI. If no transport protocol was specified in the Request-URI, the P-CSCF uses the UDP. Prior to sending the REGISTRATION request to the I-CSCF, the P-CSCF modifies the Request-URI by replacing the original domain name with the domain name of the I-CSCF that was obtained from the "_sip" SRV RR. 

If there is no "_sip" SRV RR  for the domain name specified in the DNS query, then the Step 2 applies.

Step 2. This step is executed if there is no "_sip" SRV RR returned, or if the Request-URI specifies a port number different the 5060. In this case the P-CSCF queries the DNS for the destination IP address (i.e. AAAA-type RR) by using the domain name specified in the maddr or Request-URI.

Once the IP address of the I-CSCF is obtained, the P-CSCF forwards the REGISTRATION request to this IP address, and uses the transport protocol and port number that were specified in the Request-URI. If no transport protocol was specified in the Request-URI, the P-CSCF uses the UDP. If no port number was specified in the Request-URI, the P-CSCF uses the default port number 5060. When forwarding the REGISTRATION request to the I-CSCF the P-CSCF will not modify the Request-URI.

If the DNS query returns no address record, the P-CSCF concludes that the I-CSCF is not reachable and behaves as if it has received a 400-type error response from the I-CSCF.











































