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Abstract of the contribution: This contribution discusses how a user/application can request a LIPA PDN connection, and how the network can decide whether to establish a LIPA PDN connection or a PDN connection in the EPC, through interpretation of requested APN. 
Background
As currently defined, the establishment of a PDN connection for LIPA is no different for the UE than any other PDN connection procedure. 

NOTE: 
The UE is aware after the fact that the established PDN is LIPA based on the connectivity type IE in the Activity PDP Context Accept, or the PDN Connectivity Accept message from the SGSN or MME respectively.

On the network side, the decision whether to select a P-GW in the EPC or a L-GW is based on the LIPA related flags in the user's subscription data stored in the HSS/HLR and transferred to the MME/SGSN.
However, it is still not clear how a user or an application knows how to establish a LIPA connection. Given that the PDN connectivity request is the same for LIPA as for the macro, it is assumed that this could be done through the use of APN. But how the user/application or UE knows which APN to use has not been well defined in 3GPP specifications.

Moreover, the same APN may not work in all CSGs since the LIPA related settings in the user’s subscription data are per CSG and per PLMN.

Problem statement

For the purpose of clarifying the issue, let’s assume the following example:

1. The user arrives home (the UE camps now on a H(e)NB with collocated L-GW) and wants to use his/her printer which is connected to the L-GW. Therefore, it needs to establish a LIPA PDN connection.

a. 
How does the UE achieve that? Which APN should the UE request for the network to understand the user is interested in using its local network?

This has not been clearly defined in the standard, and is an important issue to solve, since without a clear guideline, the user will be confused and/or unable to achieve the goals of example 1. The user may end up being unable to connect to his/her printer at home.

Conclusion 1: When a UE is camping on a H(e)NB with collocated L-GW, there is no specified means for a UE to know which APN to request to establish a LIPA PDN connection.
Proposal

There is a need to clearly define in the UE which APN to use for LIPA connectivity. Since this needs to be interpreted in the NW, the obvious choice is that the home operator provides this information to the UE. 

The home operator may provide the following types of APNs:
· LIPA only:  indicating that this APN is meant only for LIPA so the UE should not request such an APN if it not camped on a CSG cell, or if it knows that this is a cell that does not support LIPA

· LIPA conditional:  indicating that sometime this APN uses LIPA and sometimes it does not depending on where the UE initiated the request for this APN. For example, a UE at an enterprise that requests this APN will get a LIPA connection to the enterprise, however if the UE requests it at a macro network, it will get an ordinary connection to the enterprise that is tunnelled via the operator core network. The UE can use the place where the PDN connection associated with this APN was activated to decide, for example, whether to deactivate the APN and reactivate the APN when it enters the coverage of the enterprise CSG cells

The UE chooses which APN to use depending on the situation, the types of APNs provisioned by the home operator, and user request/needs.

Note that the PDN connectivity procedure is unmodified, and the intention is to know which APN to choose. Therefore, pre-Rel.10 UEs are still able to use LIPA.

Since prior to Release 10 there was no standardized way to dynamically provision APNs at a UE, we do not believe this is a new mechanism being introduced for LIPA. However we think think it must be possible to assume that the UE knows which APN can be used for LIPA. Therefore, the UE must be configured with which APN(s) can be used for LIPA for each CSG.
It is proposed to approve S2-11xxxx, which captures the proposal described in this document.
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