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********************************* START OF SECOND CHANGE ********************************
5.2.1

Obtaining IP address and P-CSCF discovery

Prior to communication with the IM CN subsystem, the UE:

a)
establishes a connection with the IP-CAN;
b)
obtains an IP address using either the standard IETF protocols (e.g., DHCP) or a protocol that is particular to the IP-CAN technology that the UE is utilising; 

c)
acquires a P-CSCF address.

The existing P-CSCF discovery mechanism are either IPv6 specific or use Release 5 or later GPRS. For an IPv4 based IMS implementation, operators may need other mechanisms not currently defined as possible options in 3GPP IMS. 

The following mechanisms need to be evaluated for P-CSCF discovery in IPv4:

a)
the address of the P-CSCF can be requested by the UE and returned by the GGSN at PDP context establishment time. An IPv4 UE would need to obtain an IPv4 address as part of this exchange.
If the PDP context established is of PDP type IPv4, then the GGSN may provide an IPv4 P-CSCF address. This does not preclude scenarios, where the GGSN returns an IPv6 P-CSCF address at IPv4 PDP context establishment, e.g. for the support of tunnelling (see subclause 5.3.4.3), or both IPv4 and IPv6 P-CSCF addresses. If the PDP type is IPv4 then it is recommended that the GGSN always return both IP versions, if it is capable, using the existing capabilities to send multiple P-CSCF addresses within the PCO IE. 

According to TS 24.008 [9], the P-CSCF address in the PCO field is an IPv6 address. Thus there are at least two possible approaches: The first approach would be to avoid any changes to or deviations from TS 24.008 [9] and use the existing methods to transfer an IPv4 address as an IPv6 address ("IPv6 address with embedded IPv4 address", as defined in RFC 2373 [10]). In such a case, the use of “IPv4 mapped addresses” as defined in RFC 2373 [10] is recommended.

The second approach would set the PCO field length to 4 and put the IP address in the content field. This would be a straightforward generalization of the specified method.

In a migration period with a dual stack network, it may be useful for an operator to provide a common P-CSCF discovery mechanism for both the early IPv4 only UEs and the IPv6 Rel-5 (or later) UEs. In that case, the first approach using embedded addresses is recommended, as it does not require any changes to or deviations from TS 24.008.

b)
based on DHCP. Currently the specifications limit this to the IPv6 methods for DHCP. In order for this method to be used by an IPv4 UE, it needs to be identified how IPv4 DHCP is used to obtain the P-CSCF address. A solution that provides access independence would be that an IPv4 P-CSCF and IPv4 UE support configuration of the appropriate P-CSCF information via DHCPv4. In this solution, use of DHCP provides the UE with the fully qualified domain name of a P-CSCF and the address of a Domain Name Server (DNS) that is capable of resolving the P-CSCF name. When using DHCP/DNS procedure for P-CSCF discovery with IPv4 GPRS-access, the GGSN acts as DHCP Relay agent relaying DHCP messages between UE and the DHCP server. This is necessary to allow the UE to properly interoperate with the GGSN. This solution however requires that a UE supporting early IPv4 implementations would support DHCPv4.

c)
other mechanisms, such as SMS, OTA, OMA device management or other configuration schemes are already in use today by deployed UEs. Some of the provisioning mechanisms in use are vendor specific (such as pre-configuration mechanisms), but it is assumed that most of the early-deployed IPv4 UEs will support OMA specified provisioning mechanisms such as OMA Client Provisioning [12] and OMA Device Management (DM) [11]. It is recommended that provisioning parameters for IPv4 P-CSCF discovery be defined for OMA standardised provisioning mechanisms such as OMA DM [11]. The P-CSCF address provisioned is a FQDN as specified in TS 24.167 [13].

Since the P-CSCF address is a FQDN, the UE shall to able request the address of a Domain Name Server for resolving the P-CSCF address. Therefore, it is necessary to allow the UE to request a DNS Server IPv4 address(es) by the Protocol Configuration Options IE when activating a PDP context. The DNS IPv4 address can be retrieved according to TS 27.060 [14].

The provisioning mechanism in c) does not require any support from the GPRS infrastructure and is thus expected to be used in early implementations from the beginning. The mechanism in a) may facilitate migration to one of the P-CSCF discovery mechanisms specified in TS 23.228 [4]. 

It is assumed that a UE, which has a pre-configured P-CSCF address, may try to use the mechanism in a) when activating the PDP context to be used for IMS signalling. If a P-CSCF address is received the UE would use the received address and otherwise the UE would try to connect to the pre-configured P-CSCF before using any other P-CSCF discovery mechanism.
********************************* END OF SECOND CHANGE ***********************************
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