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* * * Second Change * * * *

5.1.1.1
General
The procedures here give a list of possible PGWs and their interfaces that serve a particular APN. This is very similar to the existing function that resolves the GGSN IP address based on an APN.

However, the Release-8 behaviour includes more functionally than pre-Release-8 systems since the PGW now can support more than one protocol and there is sometimes a desire to have the PGW and SGW collocated or topologically close to each other (with respect to the network topology), if possible. New DNS records are required to distinguish between different protocols and interfaces and assist in the more complicated selections.

The authoritative DNS server responsible for the "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" domain shall provision NAPTR records for the given APN-FQDN and corresponding PGWs under the APN-FQDN:

<APN-NI>.apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org

See subclause 19.4.2.2 of 3GPP TS 23.003 [4]. 
The APN-FQDN is derived from the APN where the APN is typically in the legacy format of <APN‑NI>.mnc<MNC>.mcc<MCC>.gprs. as specified in sub-clause 9.1of 3GPP TS 23.003 [4].
NOTE 1:
The APN-FQDN is used for DNS query purposes in Release-8. It does not imply a change in the use or format of the APN in other protocols, nodes or UE/MS. The APN-FQDN and the APN use independent formats but are related as below for DNS usage by the MME and Release 8 SGSN.

The APN received by the EPC node discovery function for 3GPP accesses, is always of the form of an APN-NI part and operator part. It is the output from Annex A of 3GPP TS 23.060 [x1], which is exactly three labels with last label "gprs".
The APN is transformed to the APN-FQDN format of sub-clause 19.4.2.2.3 of 3GPP TS 23.003 [4] as follows.

a)
If the APN has the last three labels matching the pattern  "mnc<MNC>.mcc<MCC>.gprs", where <MNC> and <MNC> are each composed of 3 decimal digits, then the last 3 labels of the APN shall be replaced by "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" to form the APN-FQDN.

b)
Else if the UE/MS is in the home network and the APN string has as last label "gprs", then last label "gprs" in the APN string shall be replaced by "apn.epc.mnc<MNC>.mcc<MCC>.3gppnetwork.org" to form the APN-FQDN where the MNC and MCC values are the values of the home network. This use case occurs if the HPLMN OI-1 in Annex A.2 of 3GPP TS 23.060 [x1] does not conform to the pattern "mnc<MNC>.mcc<MCC>.gprs".

c) Otherwise the APN is invalid and cannot be used for a Release 8 APN usage.
In Annex A of 3GPP TS 23.060 [x1] the SDL diagram refers to a "DNS interrogation" succeeding or failing which is the only DNS interaction. This is clarified as follows:
For the procedures defined in the present document the APN-FQDN shall be used in the S-NAPTR with a NAPTR query (see later subclauses for details). If the S-NAPTR procedure succeeds the "DNS interrogation" succeeds. If the S-NAPTR procedure fails to find a PGW or collocated PGW/GGSN then the MME (or an S4-SGSN that does not support Gn/Gp) then the "DNS interrogation" fails.

For the legacy procedures defined in Annex A of 3GPP TS 23.060 [x1] the unmodified APN shall be used in the DNS A query and  DNS AAAA query. If the A and AAAA records both fail then the MME would fail the DNS interrogation. If either query succeeds, the "DNS interrogation" succeeds.
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