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1. Introduction

This P-CR provides scenarios for SIPTO at the local network for SA2 group to consider and provide solutions.

The scenarios take under consideration the revised stage 1 requirements for SIPTO after the last SA1 meeting (see S1-111126, shown below for reference):
· The SIPTO policies may be defined per APN or per IP flow:

· SIPTO policies per APN indicate whether all traffic associated with a specific APN is subject to offload;

· SIPTO policies per IP flow are routing policies indicating which APN to use for a specific IP flow. The Operator may provide routing policies to the UE that assist the UE in routing the IP flows towards an appropriate APN.

2. Scenarios
Scenario 1 – per APN SIPTO@LN offload
When network carries out SIPTO@LN on per APN basis, two cases can be derived in such a scenario:

· Case 1: UE in connected mode in a eNodeB cell and subject to handover to an H(e)NB cell. H(e)NB is part of a local network (e.g. Local H(e)NB Network) supporting an L-GW.. 

· Case 2: UE in connected mode in an H(e)NB cell and subject to handover to a neighbour H(e)NB cell.  The target H(e)NB is part of a local network (e.g. Local H(e)NB Network) supporting an L-GW.

· Case 3: UE in connected mode in an H(e)NB cell and 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 LGW.

· Case 4: UE camping in idle mode in an H(e)NB cell and making a service request or 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 LGW.
Figure 1 shows an example for per APN SIPTO@LN for cases 1 and 3 where UE is in connected mode. Figure 2 shows an example for per APN SIPTO@LN for case 4 where UE is in IDLE mode.  For all cases the same SIPTO@LN procedure is followed which consists of release of the PDN connection terminated at the PDN-GW in the mobile operator premises, followed by establishment of a new PDN connection to the same APN in the Local H(e)NB Network where the network selects an L-GW.
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Figure 1: Per APN SIPTO@LN when UE handovers from eNodeB or H(e)NB cell to H(e)NB cell – UE in CONNECTED mode
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Figure 2: Per APN SIPTO@LN when UE in IDLE mode is camped to H(e)NB cell

Scenario 2 – per flow SIPTO@LN

The same assumptions made for scenario 1 are taken under consideration with the following additional assumption.
· When the UE handovers to a CSG cell that is part of a local network (e.g. Local H(e)NB Network) the UE establishes a local PDN connection towards the L-GW

· The decision to establish local PDN connection can be either user initiated or based on UE configuration (e.g. when UE detects a CSG cell).

SIPTO@LN on per flow basis can carried out based on the routing policies provided to the UE by the network.  Based on the routing policies, the UE can identify that certain IP flows can be routed from the macro PDN connection to the local (LIPA) PDN connection. Per flow SIPTO@LN is depicted in Figure 3.
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Figure 3: Per flow SIPTO@LN when UE establishes PDN connection to local network

3. Proposed addition in TR 23.859
It is proposed to add the following scenarios under the Scenarios clause in section 4. 
*****************  START OF CHANGES *******************

4
Requirements

4.1
Scenarios

4.1.1
General

For LIPA:

-
Session continuity of IP data sessions (i.e. IP address preservation) for LIPA considering mobility between H(e)NBs within a single residential or Enterprise network.

For SIPTO:

-
Session continuity of IP data sessions (i.e. IP address preservation) for SIPTO at the local network and SIPTO above the RAN considering mobility among H(e)NBs of the same local network;

-
Session continuity of IP data sessions for SIPTO above the RAN considering mobility from the macro network to H(e)NBs; and

-
Session continuity of IP data sessions for SIPTO above the RAN considering mobility from H(e)NBs to the macro network.

4.1.x
Scenarios for SIPTO at the local network
4.1.x.1
Scenario 1 - Per APN SIPTO@LN
SIPTO@LN on per APN basis could be carried out on the following cases:
· 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.  
· 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.
· Case 3: UE in connected mode in a macro cell having an active PDN connection is handed over to an H(e)NB cell. H(e)NB is part of a local network (e.g. Local H(e)NB Network) supporting an L-GW.  After handover is completed a handed over PDN connection towards a PDN-GW of a specific APN in the mobile operator network is subject to SIPTO@LN.
· 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 and 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.  The source H(e)NB may also not be part of a Local H(e)NB network (i.e. source H(e)NB not connected to an L-GW).  After handover is completed a handed over PDN connection towards a PDN-GW of a specific APN in the mobile operator network is subject to SIPTO@LN.
· 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 LGW.  The PDN connection towards the PDN-GW is subject to SIPTO@LN.
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
For case 1, if SIPTO@LN is supported in the H(e)NB cell and SIPTO@LN is authorised for the UE and the APN the mobile operator network may select an L-GW in order to offload immediately the PDN connection locally using the same APN.  For case 2, under the same assumptions as in case 1, the procedure of SIPTO@LN by the network consists of the release of the PDN connection terminated at the PDN-GW in the mobile operator network, followed by the establishment of a new PDN connection to the same APN whereby the network will select an L-GW in the Local H(e)NB Network.  Figure x.x show examples of per APN SIPTO@LN for cases 1 and 2
For cases 3 to 5 where UE is in connected mode, if SIPTO@LN is supported in the H(e)NB cell and SIPTO@LN is authorised for the UE and the APN, the procedure of SIPTO@LN by the network in these scenarios consists of the release of the PDN connection terminated at the PDN-GW in the mobile operator network, followed by the establishment of a new PDN connection to the same APN whereby the network will select an L-GW in the Local H(e)NB Network.  Figure x.y show examples of per APN SIPTO@LN for cases 3 to 5.
If the user needs to also access resources in the local network in parallel, the UE need to establish a separate PDN connection for LIPA (i.e. to a LIPA specific APN).
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Figure x.x: Per APN SIPTO@LN when UE in IDLE mode is camped to H(e)NB cell
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Figure x.y: Per APN SIPTO@LN when UE handovers from eNodeB or H(e)NB cell to H(e)NB cell – UE in CONNECTED mode

4.1.x.2
Scenario 2 - Per flow SIPTO@LN when UE has an active local PDN connection

In this scenario it is assumed that when the UE is handed over or is connected to a CSG cell that is part of a local network (e.g. Local H(e)NB Network) the UE establishes a PDN connection for Local IP Access towards the L-GW.  The decision to establish local PDN connection can be either user initiated or based on UE configuration (e.g. when UE detects a specific CSG cell).
SIPTO@LN on per flow basis is carried out based on the routing policies provided to the UE by the network.  Based on the routing policies, the UE can identify that certain IP flows can be routed to the local APN and thus route flows from the PDN connection with the PDN-GW residing in the mobile operator network to the LIPA PDN connection.  The LIPA PDN connection is used both for access to resources in the local network and for access to the external packet data network.  Per flow SIPTO@LN is depicted in Figure x.y.
NOTE:
Per-flow SIPTO@LN is to be studied as part of the OPIIS WID.
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Figure y.y: Per flow SIPTO@LN when UE establishes PDN connection to local network

*****************  END OF CHANGES *******************
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