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Abstract of the contribution: This paper discusses how to handle the LIPA PDN connection in “using the L-GW@CN address for architecture solution 1” for LIPA mobility area detection during the HO procedure.
1
Introduction
In TR23.859 subclause 5.2.3.2, it has discussed how to handle the LIPA PDN connection in “using the L-GW@CN address for architecture solution 1” for LIPA mobility area detection during the HO procedure. It states that when information of IP connectivity to the L-GW for the neighbour H(e)NB/cell is not available or reliable in the source H(e)NB, the source H(e)NB may directly perform a handover with LIPA for the UE.
This paper proposes three alternatives to decide whether the LIPA PDN connection can be supported at the target side during the HO procedure. Two are for the source H(e)NB and one is for the source MME/SGSN.
2
Discussion
2.1
Handover decided by the source H(e)NB
In subclause 5.2.2.2.5, it states that the L-GW@CN address may be obtained from the Core Network entities or the local network. During the HO procedure, the similar mechanism also can be applied to decide whether the LIPA connection should be maintained or not.
It is assumed that the L-GW keeps the information regarding whether the H(e)NB/cell belongs to the same Local H(e)NB Network as itself.
I.
H(e)NB obtains L-GW@CN by interacting with Core Network entities
In this alternative, the L-GW registers L-GW@CN address and the identities of the H(e)NBs/cells which have  IP connectivity with the L-GW to the Core Network entities, e.g. DNS server in the Core Network.
When the HO is triggered and the source H(e)NB gets the information of the target side, the source H(e)NB can query the Core Network entities, e.g. DNS server, with the target H(e)NB ID or target cell ID to obtain the corresponding L-GW@CN address(es). The source H(e)NB obtain the addresses of the LGWs which have the IP connectivity with the target H(e)NB. Then the source H(e)NB compares the current L-GW address with them. If the current L-GW address doesn’t exist in the retrieved L-GW list, the LIPA PDN connection should be released via the Sxx interface if the control plane between the source H(e)NB and the L-GW exists. The L-GW releases the LIPA PDN connection using the PDN GW initiated bearer deactivation procedure via the Serving GW in the source side. If only user plane is supported on the Sxx interface, the source H(e)NB initiates the (E)RAB release procedure to disconnect the LIPA PDN connection. Upon the completion of the LIPA PDN disconnection, the source H(e)NB proceeds the HO procedure.
II.
The H(e)NB query the l-GW from local network.
In this alternative, the L-GW keeps the information regarding whether the H(e)NB/cell belongs to the same Local H(e)NB Network as itself.

When the HO is triggered, the control plane (if it exists) between the source H(e)NB and the L-GW is already established. Then the source H(e)NB can query the L-GW whether the target H(e)NB/cell belongs to the same Local H(e)NB Network, i.e. the same L-GW coverage. If the L-GW has no IP connectivity with the target H(e)NB/cell, the L-GW releases the LIPA PDN connection using the PDN GW initiated bearer deactivation procedure via the Serving GW in the source side. Upon the completion of the LIPA PDN disconnection, the source H(e)NB proceeds the HO procedure. If the L-GW has the IP connectivity with the target H(e)NB/cell, the L-GW informs the source H(e)NB on the Sxx interface and the source H(e)NB proceeds the HO procedure.
2.2
Handover decided by the source MME/SGSN
In this alternative, the L-GW registers L-GW@CN address and the identities of the H(e)NBs/cells which have  IP connectivity with the L-GW to the Core Network entities, e.g. DNS server in the Core Network.
It is suggested the MME provides the H(e)NB/cell ID to the DNS server to retrieve the L-GW@CN address during the HO procedure.
During the HO procedure, when the source MME/SGSN receives the Handover Request (Handover Required) message including the target H(e)NB/cell ID, the source MME/SGSN queries the Core Network entities, e.g. DNS server, with the target H(e)NB/cell ID and the APN to obtain the corresponding L-GW@CN address(es). The source MME/SGSN compares the obtained addresses of the LGWs with the stored L-GW address. If the current L-GW doesn’t exist in the retrieved L-GW list, the source MME/SGSN rejects the Handover required/Relocation Required with the Handover Preparation Failure message including a new cause value. The source H(e)NB releases the LIPA PDN connection via the Sxx interface if the control plane between the source H(e)NB and the L-GW exists. And then the L-GW releases the LIPA PDN connection using the PDN GW initiated bearer deactivation procedure via the Serving GW in the source side. Otherwise, i.e., only user plane is supported on the Sxx interface the source H(e)NB initiates the (E)RAB release procedure to disconnect the LIPA PDN connection. Upon the completion of the LIPA PDN disconnection, the source H(e)NB proceeds the HO procedure.
3
Conclusion and Proposal
All of the alternatives above can reduce the information and complexity in the source H(e)NB . However the mechanism II in subclause 2.1 defines new querying request and response messages on the Sxx interface. It is proposed to agree on adding these mechanisms to TR 23.859. Then one mechanism can be selected from them after evaluation.

First change

5.2.3.2.2
Handover decision

The H(e)NB with Rel-11 LIPA capability may decide whether the neighbour H(e)NB/cell belongs to the same Local H(e)NB Network as itself depending on:

-
keeping information regarding whether the neighbour H(e)NB/cell belongs to the same Local H(e)NB Network as itself; or
-
querying the Core Network entities, e.g. DNS server, with the target H(e)NB ID to obtain the corresponding L-GW@CN address(es) which is compared with the store L-GW@CN address; or

-
querying the L-GW whether the target H(e)NB/cell belongs to the same Local H(e)NB Network, i.e. the same L-GW coverage.
The source H(e)NB tries to select a target H(e)NB ensuring session continuity for LIPA before initiating handover.
Alternatively, the source MME/SGSN with Rel-11 LIPA capability may decide whether the neighbour H(e)NB/cell belongs to the same Local H(e)NB Network as the source H(e)NB depending on querying the Core Network entities, e.g. DNS server, with the target H(e)NB/cell ID to obtain the corresponding L-GW@CN address(es). The MME compares it with the stored L-GW@CN address and decides whether the LIPA connection should be maintained or not.
When information of IP connectivity to the L-GW for the neighbour H(e)NB/cell is not available or reliable and the UE has LIPA PDN connection, the source H(e)NB or the source MME/SGSN may always directly perform a handover with LIPA for the UE. Considering the target H(e)NB knows reliably about its own IP connectivity to a specific L-GW, the source H(e)NB includes the anchor L-GW@CN address in the Handover Request (Handover Required) message for the target side to confirm. Alternatively, the anchor L-GW@CN address also can be transferred from the source MME/SGSN to the target MME/SGSN and then included in the Handover Request/Relocation Request message from the target MME/SGSN to the target H(e)NB. The Handover Request (Handover Required) message also includes the LIPA bearer information.
End of change
Second change

5.2.3.2.3
LIPA bearer handling

For the source H(e)NB alternative mentioned in subclause 5.2.3.2.2, if the source H(e)NB can decide the LIPA connection should be deactivated before the HO initiation, the source H(e)NB should release the LIPA connection via the control plane between the H(e)NB and the L-GW if it exists. If only user plane is supported on the Sxx interface, the source H(e)NB initiates the (E)RAB release procedure to disconnect the LIPA PDN connection. The source H(e)NB shall not proceed with the handover preparation procedure until LIPA connection is released.
For the source MME/SGSN alternative mentioned in subclause 5.2.3.2.2, if the source MME/SGSN can decide the LIPA PDN connection should be deactivated upon receipt of the Handover Required/Relocation Required message, the MME/SGSN should reject the Handover required/Relocation Required with the Handover Preparation Failure message including a new cause value. Upon receipt of this message the source H(e)NB releases the LIPA PDN connection via the control plane between the H(e)NB and the L-GW(if it exists). If only user plane is supported on the Sxx interface, the source H(e)NB initiates the (E)RAB release procedure to disconnect the LIPA PDN connection. The source H(e)NB shall not proceed with the handover preparation procedure until LIPA connection is released.
If the LIPA bearer contexts including the L-GW@CN address have been forwarded to the target side, the target H(e)NB decides how to handling the LIPA bearers. If the target H(e)NB has IP connectivity to the anchor L-GW of the LIPA PDN connection, it can grant the resource for the LIPA bearer and feed back that the LIPA bearer is successfully set up in the target H(e)NB. If the target H(e)NB has no IP connectivity to the anchor L-GW of the LIPA PDN connection, the target H(e)NB may exclude the LIPA bearer when granting the resource for the other bearers. The target H(e)NB may also feed back its support or lack of connectivity to the L-GW to the source side. This way, the source H(e)NB can build and/or correct its neighbour H(e)NB/cell relation table with proper L-GW IP connectivity information.

NOTE 1:
The feedback from the target H(e)NB is necessary to help the source H(e)NB identify whether the target H(e)NB is a legacy H(e)NB.

For a legacy target node (i.e. pre-Rel-11) not supporting LIPA mobility or LIPA, by sending the L-GW@CN address and LIPA bearer information in Handover Request message as new parameters, the target side will ignore the LIPA bearer and L-GW@CN address and continue handover procedure without considering the LIPA bearer. When the target side sends back an original Handover Request Acknowledge message without LIPA bearer setup or L-GW IP connectivity information, the source H(e)NB will know the target side is a legacy node.

Editor's note:
It is FFS how to guarantee that the legacy target H(e)NB can handle the new parameter properly without resulting in Handover failure or accidently allocating radio resources for LIPA bearers.

NOTE 2:
The MME/SGSN needs to forward the Handover Request message with new L-GW IP connectivity information between the source H(e)NB and the target side in S1/Iu handover. It is FFS how the LIPA bearer is handled in the Core Network in handover, which is related to whether the Sxx has both CP and UP or UP only.

End of change
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