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Abstract of the contribution: This contribution introduces architectural requirements based on the SA1 requirements from TS 22.220 [3] and TS 22.101 [2] for LIPA.

1. Introduction

For Rel-11, SA1 has agreed the following mobility requirement for LIPA at the local H(e)NB network.

-
It shall be possible for a UE to maintain its IP connectivity to the residential/enterprise IP network when moving between H(e)NBs within the same residential/enterprise IP network. Any interruption to this IP connectivity shall be limited to levels comparable to that of the IP connectivity for PLMN services.

NOTE: 
Loss of access to the residential/enterprise IP network is acceptable as a UE moves out of H(e)NB coverage.

This contribution analyses the architectural requirements for this study considering the following use cases:

-
Service continuity of IP data session(s) for LIPA considering mobility among H(e)NBs of a residential or SME network; and

-
Service continuity of IP data session(s) for LIPA considering mobility among H(e)NBs of a medium to large Enterprise network.
2. Discussion 
Scenario 1: LIPA Mobility among H(e)NBs of a residential or SME network

As illustrated in Figure 1, in this scenario it is assumed that the local H(e)NB network consists of 2 or a few H(e)NBs. LIPA is achieved through an L-GW function, which terminates the LIPA PDN connection from a locally connected UE, without sending the need to send the traffic to the operator network. 

Session continuity for the LIPA connection can be handled through a standalone L-GW. This requires the definition of a new interface between H(e)NB and L-GW (illustrated as “S?”).

During handover to another H(e)NB in the local network, the PDN connection can remain anchored at the same L-GW. As a consequence, new handover procedures need to be defined that allow transferring the LIPA PDN connection from the L-GW to the source H(e)NB towards the L-GW and the target H(e)NB, in addition to the normal inter-H(e)NB handover signalling via Iuh/S1.
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Conclusion 1: For LIPA Mobility between H(e)NBs of the same local network/CSG, a standalone L-GW as well as a standardized interface to the H(e)NB shall be defined.

Conclusion 2: For LIPA Mobility between H(e)NBs of the same local network, the handover procedures shall be extended to also handle the relocation of the LIPA PDN connection from the L-GW to the source H(e)NB towards the L-GW and the target H(e)NB.

Scenario 2: LIPA Mobility among H(e)NBs of a medium-to-large Enterprise network

As illustrated in Figure 2, in this scenario it is assumed that the local H(e)NB network consists of many H(e)NBs – e.g. a medium-to-large Enterprise network, and that the users will trigger frequent handover between H(e)NBs. 
In such a context, a solution with a standalone L-GW (Option 1 in Figure 2) has the following disadvantages:

· High signalling load towards the operator network: for each local handover between H(e)NBs, the core network will be involved for the Iuh/S1 handover.
· High signalling load for LIPA mobility: for each local handover, the H(e)NB further needs to transfer the LIPA PDN connection from the L-GW to the source H(e)NB towards the L-GW and  the target H(e)NB.
As a consequence, a solution that overcomes these shortcomings is desirable. 
Option 2 in Figure 2 suggests to have the L-GW co-located with a local H(e)NB GW, which enables local mobility handling for intra-CSG handover for Iuh/S1 according to the existing handover procedures defined in TS 25.467 and TS 36.300. Such a local H(e)NB GW could be, for example, based on a small-scale H(e)NB GW or a local P+S-GW that is located in the Enterprise network. The details are FFS.

This has the following advantages:

1. No need for standardisation of new handover procedures: this solution reuses the existing handover procedures defined for inter-H(e)NB mobility via Iuh/S1 (according to TS 25.467 and TS 36.300) within the Enterprise H(e)NB network.

2. Low signalling load towards the operator network: since the local H(e)NB GW can handle the handover signalling for inter-H(e)NB handovers locally, no signalling load is introduced towards the operator network; the operator network is only involved during hand-in/out to the Enterprise H(e)NB network.
3. Low signalling load for LIPA mobility: since the L-GW is co-located with the local H(e)NB GW, no dedicated signalling for the LIPA connections management between the L-GW and H(e)NBs is required; the normal handover signalling on Iuh/S1 (according to TS 25.467 and TS 36.300) is sufficient.
[image: image2.png]Option 1: With Standalone L-GW Option 2: With Local HeNB GW
(incl. L-GW functionality)

i g PGW
: H{sow | | { Wobie MME H sew |

HeNB

He He

| Enterprise





Conclusion 3: For LIPA Mobility between H(e)NBs of a medium-to-large H(e)NB network, the deployment of a local H(e)NB GW in the Enterprise H(e)NB network with co-located L-GW functionality shall be defined. 

First change

4
Requirements

4.1
Scenarios

For LIPA:

· Service continuity of IP data session(s) for LIPA considering mobility among H(e)NBs of a residential or SME network; and

· Service continuity of IP data session(s) for LIPA considering mobility among H(e)NBs of a medium to large Enterprise network.

For SIPTO:

-

4.2
Architectural requirements


For LIPA: 

· Service continuity for LIPA with mobility between H(e)NBs of the same local network/CSG shall be supported by means of a standalone L-GW and a standardized interface between the L-GW and the H(e)NB.

· Service continuity for LIPA with mobility between H(e)NBs of the same local network/CSG shall be supported through handover procedures that transfer LIPA PDN connections from the L-GW to the source H(e)NB towards the L-GW and the target H(e)NB.

· Service continuity for LIPA with mobility between H(e)NBs of a medium-to-large H(e)NB network shall be supported through the deployment of a local H(e)NB GW with co-located L-GW functionality.
Editor’s Note: Architectural details of the local H(e)NB GW are FFS. 
For SIPTO: 

-
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