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1. Introduction

This contribution intends to clarify the requirement of supporting Intra-PLMN Home Routed Traffic. It points out the forementioned requirement is really needed for those operators who have a huge mobile network and proposes the EPS shall support it.
2. Discussion
In current 3GPP system, home operators have the ability to decide whether or not the VPLMN network is allowed to provide IP access for roaming subscriber per APN. By that means, the operators can make sure some service traffic of the user shall always be transported to the home network over a roaming interface and others not. The former case is so-called roaming with home routed traffic.
This feature shall be also supported in EPS and it is documented in the current TR 23.401 as below:
======================= Start excerpt from TS23.401===================================
4.3.7
GW selection

4.3.7.1
PDN GW Selection Function (3GPP accesses)

The PDN GW selection function allocates a PDN GW that shall provide the PDN connectivity for the UE when connectivity to a PDN is established (i.e. no PDN GW has been assigned to the UE to connect to that PDN) via 3GPP access. The selection uses subscriber information provided by the HSS and possibly additional criteria. The HSS provides: 

-
either one or more IP addresses of one or more PDN GWs and an APN, or

-
an APN and an indication whether the allocation of a PDN GW from the visited PLMN is allowed or a PDN GW from the home PLMN shall be allocated. The APN may be an FQDN.

Editor's note: It is FFS what additional criteria beyond the subscriber information can be used for PDN GW selection.

Editor's note: It is FFS whether the UE can provide additional input information (e.g. the desired APN) for the PDN GW selection function.

……
======================= End excerpt from TS23.401 ===================================
Obviously, the above feature does work for roaming case with home routed traffic. But it is not enough to meet all the operator’s requirements since we can see some requirement of intra-PLMN home routed traffic are realistic. For example, a huge mobile network is constituted by many sub networks. Some services provided by the operator are general and uniform within the whole network. While others are non-general and controlled by different policy and charging rules which are defined by local sub network. Thus, for the general service, the IP access bearer can be provided by the P-GW located in the visited sub network; And for those non-general service, the traffic shall always be routed to the home sub network. And the latter case is the forementioned intra-PLMN home routed traffic.
As far as we know, the current mechanism of GW selection is based on APN resolution. Different APN can lead to different GW. Unfortunately, many non-general services, typically service based on WAP, share the same APN NI within the whole PLMN network but need to apply different local policy rule and charging. And that is why we think the current mechanism can not meet some operators’ requirement of Intra-PLMN home routed traffic.
Along with the deploying of charging based on content or PCC, it is foreseen that the above requirement will become more and more realistic and popular especially for those large mobile networks. So we strongly recommend that this requirement shall be supported in EPS.
3 Proposal

It is proposed to make following updates into TS 23.401.
**** Start of changes ****

4.3.7
GW selection

4.3.7.1
PDN GW Selection Function (3GPP accesses)

The PDN GW selection function allocates a PDN GW that shall provide the PDN connectivity for the UE when connectivity to a PDN is established (i.e. no PDN GW has been assigned to the UE to connect to that PDN) via 3GPP access. The selection uses subscriber information provided by the HSS and possibly additional criteria. The HSS provides: 

-
either one or more IP addresses of one or more PDN GWs and an APN, or

-
an APN and an indication whether the allocation of a PDN GW from the visited PLMN is allowed or a PDN GW from the home PLMN shall be allocated. The APN may be an FQDN.

Editor's note: It is FFS what additional criteria beyond the subscriber information can be used for PDN GW selection.

Editor's note: It is FFS whether the UE can provide additional input information (e.g. the desired APN) for the PDN GW selection function.

If the HSS provides a single IP address of a PDN GW, no further PDN GW selection functionality is performed. Note that the provision of an IP address of a PDN GW as part of the subscriber information allows also for a PDN GW allocation by HSS.

If the HSS provides an APN of a PDN GW and the subscription allows for allocation of a PDN GW from the visited PLMN, the PDN GW selection function derives a PDN GW address from the visited PLMN. 

If the HSS provides an APN of a PDN GW and the subscription does not allow for allocation of a PDN GW from the visited PLMN, the PDN GW selection function derives a PDN GW address from the subscriber's home PLMN.
For intra-PLMN roaming case, the PDN GW selection function can derive a local PDN GW address which locates in the visited sub network, or a home PDN GW address which locates in the subscriber’s home sub network, based on the preference of the operator.
Note if the APN is provided as an FQDN then the selection function resolves it to an IP address of the PDN GW. 

Editor's note: It is FFS whether host-based mobility requires additional information and/or mechanisms.

Editor's note: If 2G/3G access is connected to EPC and the SGSN does the PDN GW selection, the following additional principles are followed. PDN GW selection function shall be backwards compatible with existing GGSN selection as specified in Rel-7 version of 23.060 annex A. This implies that for 2G/3G access, the UE may also provide an APN which is authorized based on the subscription record received from the HSS. APN resolution is performed by DNS. If selection of a VPLMN PDN GW is allowed by the subscription record, a PDN GW in the VPLMN will be selected. If this fails or selection of a PDN GW in the VPLMN is not allowed, a PDN GW in the HPLMN will be selected. The APN is sent to the PDN GW to identify the PDN that the UE is connecting to.

**** End of changes ****
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