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1 Introduction
The current contribution discusses the different ways to access the Residential/Enterprise Network from the Macro Cellular coverage, and compare the charging and bandwidth aspects. It also proposes text for TR 22.896. 
2 Discussion

There are several ways to access the Local Network (local residential/enterprise IP network) when the UE is connected to a cell in the Macro Cellular network:
1) via Managed Remote Access to home based network (MRA), which is documented in TS 22.220 section 5.8. It consists, additionally to LIPA, to provide access to the Local Network when a UE is under coverage of the macro cellular network as follows:
“-
The H(e)NB may support remote access for a CSG member to the home based network from a UE via a PLMN in order to provide access to IP capable devices connected to the home based network.

-
It shall be possible to restrict the access to the home based network on per-subscriber basis (e.g. some subscribers may have managed access to their home network and others may not).”
MRA means that when the UE is in the macro cellular network, it accesses the Local Network via the H(e)NB i.e. it goes through the S1/Iu interface. A Local GW is used to access the local network.
2) via “LIPA-conditional APN” described in TS 23.401 and TS 23.060 and applies from Rel-10 onwards. This allows a user to request the connection to a specific IP network (e.g. the residential/enterprise network) via either a H(e)NB or via a cell in the Macro Cellular network but in a different way:

- when the UE is in the H(e)NB coverage, the LIPA connection is used;

- when the UE is in the macro cellular network coverage, the connection towards the enterprise goes via a PDN-GW/GGSN as for a current service, then access the enterprise network via e.g. the Internet, i.e. it does not go through the S1/Iu interface.
MRA and LIPA-conditional APN are depicted in the following figures.
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Bandwidth issue: S1/Iu interface is normally used to serve Mobile Operator services for UEs under H(e)NB coverage. With MRA, the S1/Iu interface is also used to convey traffic of UEs that are under Macro Cellular coverage. This may impact the QoS of services under H(e)NB. 

Charging issues: The service of accessing to the Residential/Enterprise IP network from the Macro Cellular coverage should be chargeable to the user. In existing 3GPP architecture, the GGSN/P-GW and the OCS/OFCS are used to charge the UE. In MRA, the node corresponding to the P-GW is the Local GW (L-GW). But the L-GW is intended to be a simple/cheap node without interfaces to charging platforms such as OCS/OFCS. Moreover, the L-GW must be trustable as it should be responsible for charging. 
Therefore, the scenarios that cannot be supported by LIPA-conditional but only by MRA should be evaluated very carefully.

It should also be noted that LIPA-conditional Rel-10 feature does not allow seamless LIPA Service Continuity between Macro Cellular coverage and H(e)NB subsystem coverage, as a PDN disconnection and reconnection should be initiated by the UE. 
3 Proposal
 We propose to include the following text in TR 22.896.
4
Background

4.1
General Description
Basic functionality for Local IP Access (LIPA) has been specified in TS 22.220 in Rel-10.

LIPA signifies the capability of a UE to obtain access to a local residential/enterprise IP network (subsequently called a local network) that is connected to one or more H(e)NBs. LIPA allows a UE to connect to devices in the local network – e.g. printers, video cameras, or a local web-server. 
If the local network offers services that enable exchange of digital content (e.g. UPnP) LIPA also allows the UE to discover supporting devices and to be discovered.

Additionally to LIPA an operator may, e.g. as a chargeable user service, also wish to provide access to the local network when a UE is under coverage of the macro network. 
There are several ways to access the Local Network (local residential/enterprise IP network) when the UE is connected to a cell in the Macro Cellular network:

1) via Managed Remote Access to home based network (MRA), which is documented in TS 22.220 section 5.8. 
MRA means that when the UE is in the macro cellular network, it accesses the Local Network via the H(e)NB using a Local GW to access the local network.

2) via “LIPA-conditional APN” described in TS 23.401 and TS 23.060 and applies from Rel-10 onwards. This allows a user to request the connection to a specific IP network (e.g. the residential/enterprise network) via either a H(e)NB or via a cell in the Macro Cellular network but in a different way:

- when the UE is in the H(e)NB coverage, the LIPA connection is used;

- when the UE is in the macro cellular network coverage, the connection towards the enterprise goes via a PDN-GW/GGSN as for a usual mobile operator service, then via any general purpose network e.g. the Internet.
MRA and LIPA-conditional APN are depicted in the following figures.
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Bandwidth issue: With MRA, the interface typically used for Mobile Operator services for a UE under H(e)NB coverage is also used to convey traffic of UEs that are under Macro Cellular coverage. This may impact the QoS of existing and new services under H(e)NB. 
Editor’s note: How the bandwidth of RAN-CN interfaces can be shared between MRA users and H(e)NB UEs is FFS. 
Charging issues: The service of accessing to the Residential/Enterprise IP network from the Macro Cellular coverage should be chargeable to the user. In existing 3GPP architecture, the GGSN/P-GW and the OCS/OFCS are used to charge the UE. In MRA, the node corresponding to the P-GW is the Local GW (L-GW). Two concerns are that the L-GW does not typically include interfaces to the OCS/OFCS, and it must be trustable if it becomes responsible for charging in MRA. 
Editor’s note: How charging of MRA users is feasible without complicating the Residential/Enterprise network is FFS.
Therefore, the scenarios that cannot be supported by LIPA-conditional but only by MRA e.g. handover of the UE between (e)NB and H(e)NB occur and an ongoing LIPA session,  needs to be continued as a MRA session and vice versa shall be evaluated very carefully in TR 22.896.
It should be noted that in SA2 currently architectural options on LIPA (and SIPTO with offload at the Local Network) mobility are being discussed in the scope of the LIMONET Work Item, which only cover mobility within the H(e)NBs of the Local Network, i.e. it does not include mobility between H(e)NBs and the Macro Cellular network. 
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