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Abstract of the contribution:

This paper discusses the deployment of LGWs in local IP network and proposes a required functionality to maintain session continuity.
1 Discussion

During the last SA2 meeting, it has been agreed that “Session continuity of IP data sessions (i.e. IP address preservation) for LIPA considering mobility among H(e)NBs of residential and/or Enterprise network” shall be supported. Despite of deployment of CSG over local IP network (i.e. whether 1 CSG = 1 local IP network, or 1 CSG spanning several local IP networks or vice versa), LGW deployment in local IP network needs to be considered because it also impacts session continuity.

LGW deployment in local IP network has the following 2 scenarios: 
(1) Deploy one LGW

As Figure 1 indicates, the local IP network can be access via a single LGW, and all H(e)NBs of the local network connect to the LGW. 
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Figure 1: one LGW
It’s obvious that session continuity of LIPA connections can be maintained when UE moves between the H(e)NBs of the local IP network, since the anchor point, i.e. the LGW, does not change during mobility. 

Conclusion 1: Session continuity can be maintained in this scenario.
(2) Deploy several LGWs 

As indicated in Figure 2 and 3, the local IP network can be accessed via several LGWs. This can happen in a large enterprise where a single LGW is not sufficient due to, e.g. large number of users.

Figure 2 shows the case where H(e)NBs are grouped according to the LGW they attaches to. 
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Figure 2: several LGWs and grouped HeNBs
As displayed by the above figure, when UE moves between the H(e)NBs below the same LGW, session continuity can be well maintained. However when mobility events occur between H(e)NBs attaching to different LGWs, continuity requirement cannot be fulfilled.

Figure 3 shows the case where several LGWs are deployed and all H(e)NBs attach to all LGWs.
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Figure 3: several LGWs and all connected HeNBs
Because the H(e)NBs and LGWs are all connected, when UE moves around the LGW needs not to be changed. So session continuity can be maintained.
It’s quite clear that, to meet the requirement of session continuity, each H(e)NB needs to connect to each LGW in the local network as illustrated by Figure 3. Although in this case more work has to be done in deployment, service continuity can be guaranteed and user experience can be improved.

Conclusion 2: If multiple LGWs are to be deployed, H(e)NBs and LGWs in the local IP network need to be all connected to ensure session continuity in this scenario.

2 Proposal

Based on the above analysis, it is proposed to add the following to TR 23.859:
First change

4.2
Architectural requirements

The solution proposed for LIPA mobility shall support the following requirements:

-
The solution for LIPA mobility shall allow the UE to maintain session continuity for its PDN connection(s) when moving between H(e)NBs of the local IP network.

NOTE 1:
H(e)NBs of the local IP network can be identified by their CSG.

Editor's note:
It is FFS whether 1 CSG = 1 local IP network, or whether a local IP network could span several CSGs, or, reversely, whether a CSG could span several local IP networks.

-
The solution should not impose an additional delay on the RAN handover procedures between H(e)NBs of the local IP network.
-
The solution shall keep the control of the MM/SM in the MME/SGSN for mobility of the LIPA bearers.

NOTE 2:
This does not preclude the RAN-based optimised Iurh/X2 handover.

· Session continuity for LIPA with mobility between H(e)NBs of the same local network/CSG shall be supported by means of a local gateway, a standardized interface between the local gateway and the H(e)NB, and handover procedures from the source H(e)NB to the target H(e)NB.
· Session continuity for LIPA with mobility between H(e)NBs of the same local network shall be supported by means of ensuring H(e)NBs and LGWs being all connected in the local network.
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.

End of first change
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