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Abstract of the contribution: This paper compares allocation of PDN-GW selection by MME and by S-GW. An allocation of the function is proposed.

1. Introduction
The PDN-GW selection is needed during initial attach to derive an address of a PDN-GW that provides PDN connectivity for the UE. While the functionality of the selection itself seems rather not controversial it couldn’t be agreed so far whether this functionality is allocated to the MME or to the S-GW. The two possibilities are evaluated in the following and an allocation of that selection function is proposed.

2. Discussion

2.1 APN Handling

To enable the allocation of the functionality it seems interesting to understand the selection process more in detail.

So far agreed seem the usage of an APN concept to specify the PDN that the UE connects with and also that it depends on home operators decision whether a PDN-GW in the home or in the visited network shall or is allowed to be used. Taking this into account we assume that the APN and the process of handling APNs is like in GPRS/UMTS so far. This supports also the interoperation and roaming with GPRS/UMTS.

An APN is part of the subscription data. In case no APN is signalled from the UE the APN from the subscription is used for the bearer activation. The subscription may allow a PDN-GW in the visited network. In this case the APN is complemented either by MME or S-GW with labels identifying the visited network. The complete APN is then resolved by DNS to one or more PDN-GW addresses and one is selected to serve the UE.
In case the visited network does not support that APN, e.g. there is no DNS resolution, the APN is complemented either by MME or S-GW with labels identifying the home PLMN. The home PLMN is derived from the IMSI. That complete APN is resolved by DNS to one or more PDN-GW addresses and one is selected to serve the UE.

In case the UE requests an APN the procedure applies to the APN sent by the UE and takes into account subscribed APNs.

Additionally network sharing may add implications when multiple visited networks are served by the same network entity. The selected network has to be used as the visited network.
The APN handling described above implies certain control effort and as a control task better allocated to the MME than to the S-GW.

The following two paragraphs evaluate the allocation of the APN handling and PDN-GW selection to the MME or to the S-GW.

When the APN handling functionality is allocated to the MME: at the end of the APN processing the MME performs a DNS resolution. This yields one or more IP addresses for PDN-GWs that support the required APN. The MME has also quite likely the locally available S-GWs configured. For combined PDN- and S-GW the final GW is selected from the matches of the addresses  of the DNS query result andof the locally configured S-GW addresses.
When the APN handling functionality is allocated to the S-GW: the S-GW needs to be provided with all information to complete the APN in the different possible ways and needs to be able to use DNS. At the end of the APN processing the S GW performs a DNS resolution. This yields one or more IP addresses for PDN-GWs that support the required APN and the S-GW selects one. To use combined PDN- and S-GW all locally available S-GWs need to support the same APNs, which is not useful for APNs with low traffic or small number of users. Or for selecting combined PDN-/S-GWs the MME needs also to perform the APN based PDN-GW selection, which would double the function allocation and shows that it is better to allocate the functionality to the MME only.

2.2 Interoperation with non-upgraded GSNs

Allocating the PDN-GW selection on S-GW may be understood as easing the interoperation with non-upgraded SGSNs. While it is open at the moment to what extend this is possible at all it seems not bringing much for non-upgraded SGSNs.

A non-upgraded SGSN or even the DNS needs to be “mis-“configured to direct all bearer establishments from SGSN always to an S-GW instead of towards the GGSN that corresponds to the APN. As the APN resolution will always work for the SGSN the SGSN preferably constructs local APNs when allowed by the subscription. This APN is signalled to the S-GW. The S-GW tries to resolve and in case this does not exits it needs to modify the APN to include the home PLMN identity. So the S-GW needs APN handling functionality as described above and also all related subscriber information.
All APN and home PLMN related information is not necessarily accurate, which affects charging, statistics and interception information.

In case a non-upgraded SGSN establishes bearers with directly with PDN-GW without an intermediate S-GW the 2G/3G APN and subscription handling mechanisms of the SGSN need no modifications. All charging, statistics and interception information on the SGSN is accurate.
Also for roaming in non upgraded 2G/3G it is useful that the PDN-GW of an LTE/SAE network supports Gn/Gp. By providing interoperation with non upgraded SGSNs only at PDN-GW avoids the effort of interworking functionality in the S-GW.

When no S-GW is used for interoperation with non upgraded SGSNs the MME receives always valid PDN-GW bearer context information from the SGSN. The MME activates an S-GW when needed in the same way it would do when the old S-GW can no longer serve the new radio location in intra LTE scenario or in scenarios with upgraded SGSNs. In contrast when an S-GW would be used for mobility scenarios between non upgraded SGSN and MME the SGSN would indicate the S-GW as a GGSN to the MME. The MME needs to interrogate the S-GW to fetch PDN-GW information. Part of the information received from the SGSN may be incorrect, e.g. the active APN and whether home routed traffic is used.
3. Conclusion

The APN and subscription handling is complex control functionality that should be allocated to the MME. It is also easier to handle the combined GW configurations.
The interoperation with non upgraded SGSNs, if possible at all, does not gain from PDN-GS selection allocation to the S-GW. Interoperation with non-upgraded SGSNs is less complex when no S-GW is used for such SGSNs.

4. Proposal

It is proposed to have PDN SAE GW selection in the MME, and update 23.401 as follows:

**** Start of 1st set of changes ****

4.4.2 MME
MME functions include:

· NAS signalling

· NAS signalling security

· Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

· Idle mode UE Tracking and Reachability

· Roaming (S6 towards home HSS)

· Authentication

· PDN SAE Gateway selection
**** End of 1st set of changes ****
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