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Introduction

At the SA2#73 meeting, a CR was agreed which corrects GPRS/EPS Subscription data. One of those corrects was moving the APN-OI Replacement parameter from APN level to UE level. Some big operators like China Unicom require UE always connects to its home province GGSN for WAP and other local services. APN level APN-OI Replacement is an ideal solution for thjis requirement. 
Discussion
The APN is composed of APN-NI and APN-OI. The APN-NI defines to which external network the GGSN is connected and optionally a requested service by the MS. This part of the APN is mandatory. The APN-OI defines in which PLMN GPRS/EPS backbone the GGSN or PGW is located. The APN-OI is composed of three labels. The last label shall be gprs. The first and second labels together shall uniquely identify the GPRS PLMN. For each operator, there is a default APN-OI which is derived from the IMSI. The mnc<MNC>.mcc<MCC>.gprs is default APN-OI used in inter-PLMN roaming situations. 
The APN OI Replacement field in subscriber data is stored in HSS, which indicates the domain name to replace the APN-OI when constructing the GGSN FQDN upon which to perform a DNS resolution. If the APN OI Replacement field in the subscriber's profile is present, the APN-OI is overwritten before performing a DNS look up on the full APN. In current standard, this replacement applies for all the APNs in the subscriber's profile. APN selection refers to the process of selection and construction of the full APN. This full APN is then employed for interrogation of the DNS server to obtain the GGSN or P-GW address. There are three parameters used in selection procedure. The first is HPLMN OI-1 which is HPLMN APN Operator Identifier type 1 and derived from the APN OI Replacement field in the subscriber's profile. The second is HPLMN‑OI-2 which is HPLMN APN Operator Identifier type 2 and derived from IMSI. The last is VPLMN‑OI, which is VPLMN APN Operator Identifier or the APN Operator Identifier of an associated PLMN when the VPLMN is a shared network. 
The selection procedure ends with DNS interrogation using the constructed full APN which is APN-NI adding HPLMN-OI-1or APN-NI adding HPLMN-OI-2 or APN-NI adding VPLMN-OI. The first is always tried first when access in HPLMN is requested and APN-OI replacement exists. The middle is used when access in HPLMN is requested, APN-OI replacement doesn’t exist or the first DNS interrogation using APN-NI adding HPLMN-OI-1 fails.
For specific APN, China Unicom want its user to access the GGSN of the user’s home province for specific services, e.g. WAP. China Unicom has 31 provincial networks, and each provincial network has a dedicated WAP service network. APN-NI used for this service is “UNIWAP”. Home province of a UE can be identified by 4 digits of  the user’s IMSI, denoted as “H0H1H2H3”. China Unicom’s default APN-OI is mnc001.mcc460.gprs. To identify the GGSN of a home province, the APN-OI used for DNS interrogation should be H0H1H2H3.mnc001.mcc460.gprs. China Unicom’s DNS servers already have the records UNIWAP.H0H1H2H3.mnc001.mcc460.gprs for UNIWAP. For other APNs which don’t need to connect to its home province GGSN, default APN-OI or UE level APN-OI Replacement is used. 
If the APN-OI Replacement is common for all APNs of a UE, it needs to be configured as H0H1H2H3.mnc001.mcc460.gprs in HLR/HSS to meet the home province GGSN requirement. This requires the DNS records for other APNs which don’t need to connect to home province GGSN have to be updated from [APN-NI].mnc001.mcc460.gprs to a great number of [APN-NI].H0H1H2H3.mnc001.mcc460.gprs.. Otherwise, the DNS query for APNs which don’t need to connect to home province GGSN will fail.  This brings difficulty in DNS records maintenance and degrades DNS performance
There are three potential options to resolve this problem.
· Option 1:use province specific APN-NI, for example, UNIWAP.beijing, UNIWAP.shanghai. 
Normally, APN-NI is pre-configured in UE by terminal vendor. This option requires the terminal vendors to make different pre-configurations for different provinces. It brings great inconvenience to terminal vendor and end user.
· Option 2: add an APN level APN-OI Replacement parameter and keeps current UE level APN-OI replacement.  APN level APN-OI Replacement has higher priority than UE level APN-OI Replacement. 
This is similar to Charging Characteristics paramter, which has both UE level and APN level.This option is flexible and backward compatible to existing standards.
· Option 3:add an APN level APN-OI Replacement parameter and delete UE level APNOI Replacement. 
This option could meet the requirements like home province GGSN. But, it is incompatible with existing standard and inconvenient for the operators which apply same APN-OI for all APNs.
Conclusion

Based on the analysis in the previous section, we propose SA2 to adopt option 2 for both GPRS and EPS.
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