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Abstract of the contribution: The present contribution proposes to reuse the LIPA Mobility Architecture 1 as architecture for SIPTO@LN.
Discussion

The architectural requirements for SIPTO@LN are the following (excerpt from TR 23.859 clause 4.2):

For SIPTO:

-
Session continuity for SIPTO at the local network with mobility between H(e)NBs belonging to the same local network shall be supported for idle mode and for connected mode.

A common architecture should be used for LIPA and SIPTO at the local network. The architecture shall support the following common requirements:

-
the UE might be aware that LIPA or SIPTO@LN is applied for a connection;

-
to enable the use of pre-Rel-10 UEs, the use of SIPTO@LN and LIPA features shall not require any new UE feature;

NOTE 3:
This does not preclude solutions that use optional additional UE features, e.g. for optimization.

· LIPA and SIPTO@LN shall not have any impact to other services/connections of the UE;

· in both LIPA and SIPTO@LN cases, that traffic shall not be routed via the 3GPP operator's Core Network.

All of the above requirements can be addressed with the LIPA mobility Architecture 1 described in clause 5.2.1.1.

By using the same architecture for LIPA and SIPTO@LN, the boundary between the two becomes blurred, in particular for APNs that are configured as “LIPA conditional”. For this specific case, the main difference between the two is that LIPA creates a dependency between CSG ID and APN (configured in the HSS), whereas SIPTO@LN does not. This means that with SIPTO@LN a PDN connection to the L-GW can be applied to non-CSG members, which is not possible with LIPA.
In reference to the SIPTO@LN scenarios in clause 4.1.2.1, they can be addressed by the proposed architecture as follows:

-
case 1: UE camping in idle mode in an H(e)NB cell and requesting a new PDN connection. The H(e)NB cell is part of a local network (e.g. Local H(e)NB Network) supporting an L-GW.

This use case can be addressed as described in clause A1.1 (Sxx U-plane only Option 1), clause A2.2.1 (Sxx U-plane only Option 2) and Figure A3.1 (Sxx C+U plane).
-
case 2: UE camping in idle mode in an H(e)NB cell and making a Service Request. The H(e)NB cell is part of a local network (e.g. Local H(e)NB Network) supporting an L-GW.

This use case can be addressed as described in clause A1.5 (Sxx U-plane only Option 1), clause A2.2.2 and A2.2.3 (Sxx U-plane only Option 2) and Figure A3.7 (Sxx C+U plane).

-
case 3: UE in connected mode in a macro cell having an active PDN connection is handed over to an H(e)NB cell that is part of a local network (e.g. Local H(e)NB Network) supporting an L-GW. After handover is completed, SIPTO@LN may be carried out to existing active PDN connection(s) the UE may have.

This use case can be addressed by invoking the Rel-10 SIPTO mechanism of PDN connection disconnect + reconnect. Upon PDN connection re-establishment, the same procedures apply as for use case 1.

-
case 4: UE in connected mode in an H(e)NB cell having an active PDN connection towards a PDN-GW in the mobile operator network is handed over to a neighbour H(e)NB cell. The source H(e)NB may be part of a local network (e.g. Local H(e)NB network) supporting an L-GW. The target H(e)NB may be part of the same or different local network (e.g. Local H(e)NB Network) supporting an L-GW. After handover is completed, SIPTO@LN may be carried out to existing active PDN connection(s) the UE may have.

The same procedures apply as for use case 3.

-
case 5: UE in connected mode in an H(e)NB cell has an active PDN connection towards a PDN-GW in the mobile operator network. The H(e)NB cell is part of a local network, e.g. Local H(e)NB Network supporting an L-GW. The PDN connection towards the PDN-GW is subject to SIPTO@LN.

The same procedures apply as for use case 3.

NOTE 1:
H(e)NB cell is either a CSG cell or a hybrid cell.

NOTE 2:
SIPTO@LN offload also applies for non-CSG members when UE attached to a hybrid cell.

As pointed out earlier, SIPTO@LN differs from LIPA in that a PDN connection to a L-GW can be applied to non-CSG members, which addresses the text in the NOTEs.

In reference to the general SIPTO@LN scenario in clause 4.1.1:
-
Session continuity of IP data sessions (i.e. IP address preservation) for SIPTO at the local network […] considering mobility among H(e)NBs of the same local network;

it can be addressed with the mobility procedures described in clause A1.2 (Sxx U-plane only Option 1), clause A2.3 (Sxx U-plane only Option 2) and Figures A3.3 and A3.4 (Sxx C+U plane).
Proposal

It is proposed to agree the following text for inclusion in TR 23.859.

###################### TEXT PROPOSAL FOR TR 23.859 ####################

5.4.3 Architecture for SIPTO@LN 

Solution X: Reusing LIPA Mobility Architecture 1
SIPTO@LN can be provided using the same architecture as LIPA Mobility Architecture 1 described in clause 5.2.1.1. For the reader’s convenience, the architecture figures for LIPA mobility from clause 5.2.1.1 are reproduced here below as architecture figures for SIPTO@LN.
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Figure 5.4.3.x-1: SIPTO@LN architecture (EPS diagram for HeNB subsystem)
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Figure 5.4.3.x-2: SIPTO@LN architecture (EPS diagram for HNB subsystem)
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Figure 5.4.3.x-3: SIPTO@LN architecture (UMTS diagram)

NOTE: By using the same architecture for LIPA and SIPTO@LN, the boundary between the two becomes blurred, in particular for APNs that are configured as “LIPA conditional”. For this specific case, the main difference between the two is that LIPA creates a dependency between CSG ID and APN (configured in the HSS), whereas SIPTO@LN does not. This means that with SIPTO@LN a PDN connection to the L-GW can be applied to non-CSG members, which is not possible with LIPA.
The following key issues also apply to the SIPTO@LN architecture:
-
It is FFS whether Sxx contains a Control plane component;

-
It is FFS how to establish the secure tunnel transporting the S5 interface between the L-GW and the SGW;
-
L-GW selection and addressing (similar to LIPA Key issue #L2 in clause 5.2.2);

-
Discovery of the SIPTO@LN mobility area is FFS (similar to LIPA Key issue #L3 in clause 5.2.3);

-
Deactivation of the PDN connection established in SIPTO@LN mode is FFS (similar to LIPA Key issue #L4 in clause 5.2.4)).

It is expected that when addressing the common key issues listed above, the candidate LIPA mobility solutions will address any additional requirements that are specific to SIPTO@LN, and vice versa.
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