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Introduction
APN is used in many places in the PCC procedure. But the contribution of the AVP in PCC related interface is not clear, which may cause the interaction problem.
For GPRS access and EPS access with Gn/Gp interface, It is unclear that the full APN with the APN NI and APN OI or only the APN NI or the APN-FQDN is used.
In clause 7.7.30 of TS 29.060, it’s specified: “The Access Point Name contains a logical name (see 3GPP TS 23.060 [4]). It is coded as in the value part defined in 3GPP TS 24.008 [5] (i.e. the 3GPP TS 24.008 [5] IEI and 3GPP TS 24.008 [5] octet length indicator are not included).”

In clause 10.5.6.1 of TS 24.008, it’s specified:” The Access point name is a label or a fully qualified domain name according to DNS naming conventions (see 3GPP TS 23.003 [10]).”
For EPS access with S5/S8 interface, it is clear that the the full APN with the APN NI and APN OI shall be used.
In clause 8.6 of TS 29.274, it’s specified:” The encoding the APN field follows 3GPP TS 23.003 [2] subclause 9.1. The content of the APN field shall be the full APN with both the APN Network Identifier and APN Operator Identifier being present as specified in 3GPP TS 23.003 [2] subclauses 9.1.1 and 9.1.2, 3GPP TS 23.060 [35] Annex A and 3GPP TS 23.401 [3] subclauses 4.3.8.1.”

The APN and APN-FQDN defined in 23.003 is as blows:

In clause 9.1 of TS 23.003, it’s specified: “The APN is composed of two parts as follows: The APN Network Identifier… The APN Operator Identifier… ”

In clause 19.4.2.2 of TS 23.003, it’s specified:” The Access Point Name FQDN (APN-FQDN) is derived from an APN as follows. The APN consists of an APN Network Identifier (APN NI) and an APN Operator Identifier (APN OI), which are as defined in subclause 9.1.1 and 9.1.2 of the present document. 

If an APN is constructed using the default APN-OI, the APN-FQDN shall be obtained from the APN by inserting the labels "apn.epc." between the APN NI and the default APN   OI, and by replacing the label ".gprs" at the end of the default APN OI with the labels ".3gppnetwork.org".”
Issues
There are some concerns about the scenario that when the format of APN is unclear in PCC procedure, especially in the interaction scenario.
The PCEF may provide many types of the APN included in the Called-Station-Id AVP, which may cause some problem in the interaction scenario. The DRA, PCRF and related function may have confusion with these values.
As described in the introduction, the PCEF may receive three type of APN. If the PCEF fill the Called-Station-Id with the value in the APN received without any check (e.g. replacement, contribution from the IMSI). Some problems occur in different forms, and can exit in different functions. Examples are provided below.
The DRA may have some problem when dealing with the PCRF routing. As described in the 7.3.2 of TS 29.213:” The DRA finds the correct PCRF by matching the user identity (if available), IPv4 address or IPv6 address/prefix (if available) and APN (if available) received in the message from the BBERF/PCEF/AF/TDF/V-PCRF with the corresponding information stored the DRA.” If the APN is unknown with the DRA, It’s hard for the DRA to find the correct PCRF.
The PCRF may have some problem when dealing with the APN related policy. Such as the Authorized QoS as described in the 4.5.5.0 of TS 29.212:” The authorized QoS shall be provisioned within a CCA or RAR Diameter message as QoS-Information AVP. The provisioning of the authorized QoS (which is composed of QCI, ARP and bitrates) is performed from the PCRF to the PCEF. The authorized QoS can refer to a PCC rule, to an IP CAN bearer, to a QCI or to an APN.”

The PCRF and DRA may have some problem when dealing with the session binding. As described in the 4.4.1 of TS 29.214:” When the PCRF receives an initial AA-Request from the AF, the PCRF shall perform session binding as described in 3GPP TS 29.213 [9]… In case of private IP address being used, the AF may provide PDN information if available in the Called-Station-Id AVP for session binding. The AF may provide the domain identity in the IP-Domain-Id AVP for session binding.”
Proposal

For the scenario that PCC procedures should include the Called-Station-Id AVP, which contains the APN, to perform the PCRF addressing, APN related policy, and so on:
Solution 1:
Clarify that the APN included in Called-Station-Id AVP shall be only the APN NI. The APN Network Identifier shall contain at least one label and shall have, after encoding as defined in subclause 9.1 in TS 23.003, a maximum length of 63 octets.
EXAMPLE 1.1: APNLable1
Solution 2:
Clarify that the APN included in Called-Station-Id AVP shall be the APN NI and APN OI. The PCEF may replace the APN OI or contribute the APN OI from IMSI when the APN OI is absence. The format of the APN follows the Structure defined in 9.1 in TS 23.003.
EXAMPLE 2.1: APNLable1.mnc012.mcc345.gprs
EXAMPLE 2.2: APNLable1.province1.mnc012.mcc345.gprs
EXAMPLE 2.3: APNLable1.ggsn-cluster-A.provinceB.mnc012.mcc345.gprs
Solution 3:
Clarify that the APN included in Called-Station-Id AVP shall be the APN-FQDN. The format of the APN-FQDN follows the Structure defined in 19.4.2.2 in TS 23.003.
EXAMPLE 3.1: For an APN of internet.mnc012.mcc345.gprs, the derived APN FQDN is APNLable1.apn.epc.mnc012.mcc345.3gppnetwork.org 
We prefer the solution 1, since the APN OI and APN replacement is useless in the PCC procedure, and solution 2 and solution 3 need to add more features in PCEF.
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