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Abstract of the contribution: This paper discusses how to handle the LIPA PDN connection in “using the LHN-ID for architecture solution 1” for LIPA mobility area detection during the HO procedure.
1
Introduction
In subclause 5.2.3.3.2 in TR 23.859, it has discussed how to handle LIPA PDN connection for Idle mode mobility events, but it is FFS how to use the LHN-ID to handle the connected mode mobility event. This paper proposes the metheds to resovle this issue.
2
Discussion
In Rel-10 LIPA architecture, the L-GW is collocated with H(e)NB and mobility of the LIPA PDN connection is not supported, and therefore, the H(e)NB will inform the L-GW to deactivate the LIPA bearer before initiating handover. However, in Rel-11, when LIPA mobility is supported, it is needed to decided whether the mobility of the LIPA PDN connection is supported by checking whether the target H(e)NB has the same LHN-ID compared to the LHN-ID the source H(e)NB has. If the LHN-ID the soure H(e)NB has is the same with the one the target H(e)NB has, the LIPA PDN connection should be maintained, otherwise, it should be released.
There are several network elements could do this decision. 
1. the soure H(e)NB

Before initiating handover, the source H(e)NB should obtain the LHN-ID the target H(e)NB has. Then the source H(e)NB compares whether the target H(e)NB/cell has the same LHN-ID with the one it has.Once the source H(e)NB decides the LHN-ID the target H(e)NB has is different with the one the soure H(e)NB has, the source H(e)NB should release the LIPA connection. Upon the completion of the LIPA PDN disconnection, the source H(e)NB proceeds the HO procedure.
The problem of this option needs to solve is how the source H(e)NB obtains the LHN-ID the target H(e)NB has . The following options could be adopted:
 -  The target H(e)NB indicates that LHN-ID it has to the UE using SIB signalling. Then the UE sends the measurement report including this LHN-ID to the source H(e)NB. or
-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The source H(e)NB querys the Core Network entities, e.g. DNS server, with the target H(e)NB ID to obtain the corresponding LHN-ID the target H(e)NB has. 
The LIPA PDN connection is released before the handover is initiated in this option. So the problem caused by that the bearers in the Handover Request (Relocation Request) message is less than that in the RAN container from the source side to the target side could be resolved. But the first mechanism of this option will cause the changes of radio signalings, and bring impacts to the UE.
2. the soure MME
Upon receiving the Handover Required, the source MME could compares whether the target H(e)NB/cell has the same LHN-ID with the one the source H(e)NB has. The following options could be adopted by the source MME to obtain the target H(e)NB’s LHN-ID:
-  The source H(e)NB needs to obtain the LHN-ID the target H(e)NB has using the method discussed in option1. And the target H(e)NB’s LHN-ID is forwarded to the source MME by the soure H(e)NB. or

-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The source MME querys the Core Network entities, e.g. DNS server, with the target H(e)NB ID to obtain the corresponding LHN-ID the target H(e)NB has.
So compared with option1, this option resolves the same problem the option1 has, but brings the problem caused by that the bearers in the Handover Request (Relocation Request) message is less than that in the RAN container from the source side to the target side,
3. the target MME

Upon receiving the Forward Relocation Request, the target MME could compares whether the target H(e)NB/cell has the same LHN-ID with the one the source H(e)NB has. The following options could be adopted by the target MME to obtain the target H(e)NB’s LHN-ID:
-  The source H(e)NB needs to obtain the LHN-ID the target H(e)NB has using the method discussed in option1. And the target H(e)NB’s LHN-ID is forwarded to the target MME by the soure H(e)NB. or

-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The target MME querys the Core Network entities, e.g. DNS server, with the target H(e)NB ID to obtain the corresponding LHN-ID the target H(e)NB has. 

So compared with option1, this option resolves the same problem the option1 has, but brings the problem caused by that the bearers in the Handover Request (Relocation Request) message is less than that in the RAN container from the source side to the target side,.
4. the L-GW

Before initiating handover, the source H(e)NB querys the L-GW to obtain whether the mobility of the LIPA PDN connection is supported towards the target H(e)NB. TheL-GW compares whether the target H(e)NB/cell has the same LHN-ID with the one the source H(e)NB has. Once the L-GW decides the LHN-ID the target H(e)NB has is different with the one the soure H(e)NB has, the L-GW can inform the source H(e)NB to delete the LIPA PDN connections via an indication in the query response. Upon the completion of the LIPA PDN disconnection, the source H(e)NB proceeds the HO procedure.
The problem of this option needs to solve is how the L-GW obtains the LHN-ID the target H(e)NB has . The following options could be adopted:
-  The source H(e)NB obtains the the LHN-ID the target H(e)NB has just like it does in the option1and sends it to the L-GW. or

-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The L-GW querys the Core Network entities, e.g. DNS server,  with the target H(e)NB ID which is forwarded by the source H(e)NB to obtain the corresponding LHN-ID the target H(e)NB has. 
The LIPA PDN connection is released before the handover is initiated in this option. So the problem caused by that the bearers in the Handover Request (Relocation Request) message is less than that in the RAN container from the source side to the target side could be resolved. But this option defines a new L-GW query procedure before the handover is initiated, which procedure may add the handover delay. For the first mechanism, it has the same disadvantage with the option1.
5. the target H(e)NB

It’s may be difficult for the source H(e)NB, L-GW and MME to obtain the LHN-ID the target H(e)NB has at the handover initial stage. And considering the target H(e)NB knows reliably about its LHN-ID, the target H(e)NB could also make the decision whether the mobility of the LIPA PDN connection is supported by checking whether the source H(e)NB/cell has the same LHN-ID compared to the LHN-ID it has. Upon receipt of the HANDOVER REQUEST, the target campares whether the LHN-ID the target H(e)NB has is different with the one the soure H(e)NB has. Once the target H(e)NB decides the LHN-ID the source H(e)NB has is different with the one it has, the target H(e)NB may exclude the LIPA bearer while granting the resource for the other bearers. The target H(e)NB could obtain the LHN-ID the source H(e)NB has via the following options:
 -  The source H(e)NB sends the LHN-ID it has to the target H(e)NB, e.g. via X2-AP message (HANDOVER REQUEST), or RAN container in S1 message (HANDOVER REQUIRED). or
-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The target H(e)NB querys the Core Network entities, e.g. DNS server, with the source H(e)NB ID to obtain the corresponding LHN-ID the soure H(e)NB has.
The LHN-ID could be obtained by the H(e)NB easily in this option. And the problem caused by that the bearers in the Handover Request (Relocation Request) message is less than that in the RAN container from the source side to the target side doesn’t exist. But the LHN-ID the source H(e)NB has should be forwarded from source H(e)NB to target side, which will go through the MME for S1-based Handover Procedure. This brings the impacts to the MME.
Conclusion: The option1, option4, and option5 can be the candidates for LIPA PDN handover decision. 
3
Proposal
First change

5.2.3.3.2
LIPA PDN connection management

If the PDN connection(s) for LIPA are activated, the MME/SGSN records the LHN-ID reported by the H(e)NB. It will be stored in the UE's MM context. When the last LIPA PDN connection for the UE is deactivated, MME/SGSN should delete it from the UE's MM context. For one UE, only one LHN-ID is stored on the MME/SGSN.

Idle mode mobility procedure

For the Service Request procedure, MME/SGSN checks whether the cell the UE accessed reports the same LHN-ID compared to the stored LHN-ID. If not, all the LIPA PDN connections shall be deactivated.

For the intra CN node RAU/TAU procedure, if the MME/SGSN receives the TAU/RAU request from the H(e)NB and the LHN-ID is different compared to the stored LHN-ID or no LHN-ID is received, the MME/SGSN shall delete all the LIPA PDN connections.

For the inter CN node RAU/TAU procedure, it is assumed that there are no inter-CN entity mobility when the UE moves between H(e)NBs in the same LHN. Based on that assumption, if the MME/SGSN receives the RAU/TAU request from other MME/SGSN entity, it shall delete all the LIPA PDN connections.

NOTE 1:
The H(e)NBs in the same LHN are always in the same SGSN/MME pool.

NOTE 2:
If the inter-CN mobility needs to be supported, e.g. HNB and HeNB can coexist in one LHN, the source MME/SGSN checks the received LHN-ID included in the Context Req to decide whether the LIPA PDN connection can be sent to the new CN node.

Connected mode mobility procedure


In Rel-11, since LIPA mobility is supported, it is needed to decide whether the mobility of the LIPA PDN connection is supported by checking whether the target H(e)NB has the same LHN-ID compared to the LHN-ID the source H(e)NB has. Following are three kinds of alternatives to achieve that:
1) Option1: The source H(e)NB makes the decision whether the mobility of the LIPA PDN connection is supported.
The source H(e)NB with Rel-11 LIPA capability may decide whether the mobility of the LIPA PDN connection is supported by checking whether the target H(e)NB/cell has the same LHN-ID compared to the LHN-ID it has. The source H(e)NB could obtain the LHN-ID the target H(e)NB has via the following options:
-  The target H(e)NB indicates that LHN-ID it has to the UE using SIB signalling. Then the UE sends the measurement report including this LHN-ID to the source H(e)NB. or
-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The source H(e)NB querys the Core Network entities, e.g. DNS server, with the target H(e)NB ID to obtain the corresponding LHN-ID the target H(e)NB has.

The source H(e)NB tries to select a target H(e)NB ensuring session continuity for LIPA before initiating handover. Before initiating handover, if the source H(e)NB decides the mobility of theLIPA PDN connections can not be supported, i.e. the LHN-ID the target H(e)NB has is different with the one the soure H(e)NB has, the source H(e)NB should release the LIPA connection. The source H(e)NB shall not proceed with the handover preparation procedure until LIPA connection is released.

2) Option2: The L-GW makes the decision whether the mobility of the LIPA PDN connection is supported.
TheL-GW with Rel-11 LIPA capability may decide whether the mobility of the LIPA PDN connection is supported by checking whether the target H(e)NB/cell has the same LHN-ID compared to the LHN-ID the source H(e)NB has. The L-GW could obtain the LHN-ID the target H(e)NB has via following optionsd:
-  The source H(e)NB obtains the the LHN-ID the target H(e)NB has just like it does in the option that source H(e)NB make the decesion of whether the mobility of the LIPA PDN connection is supported , and sends it to the L-GW. or

-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The L-GW querys the Core Network entities, e.g. DNS server, with the target H(e)NB ID which is forwarded by the source H(e)NB to obtain the corresponding LHN-ID the target H(e)NB has.
Before initiating handover, the source H(e)NB querys the L-GW to obtain this information. If the LHN-ID the soure H(e)NB has is different with the one the target H(e)NB has, the L-GW should inform the source H(e)NB to delete the LIPA PDN connections via an indication in the query response. The source H(e)NB shall not proceed with the handover preparation procedure until LIPA connection is released.
3) Option3: The target H(e)NB makes the decision whether the mobility of the LIPA PDN connection is supported.
When the LHN-ID the target H(e)NB has is not available or reliable in the source side or L-GW, and the UE has LIPA PDN connection, the source H(e)NB may always directly perform a handover with LIPA for the UE. Considering the target H(e)NB knows reliably about its LHN-ID, the target H(e)NB decides whether the mobility of the LIPA PDN connection is supported by checking whether the source H(e)NB/cell has the same LHN-ID compared to the LHN-ID it has. The target H(e)NB could obtain the LHN-ID the source H(e)NB has via the following options:
 -  The source H(e)NB sends the LHN-ID it has to the target H(e)NB, e.g. via X2-AP message (HANDOVER REQUEST), or RAN container in S1 message (HANDOVER REQUIRED). or
-  The mapping between the LHN-ID and the identities of the H(e)NBs/cells are registerd by the H(e)NBs to the Core Network entities, e.g. DNS server in the Core Network.The target H(e)NB querys the Core Network entities, e.g. DNS server, with the source H(e)NB ID to obtain the corresponding LHN-ID the soure H(e)NB has.

The LIPA bear information needs to be forwarded to the target side when the handover is initiated. Upon receipt of the Handover Request, if the target H(e)NB decides the mobility of the LIPA PDN connection is not supported, i.e. the LHN-ID the target H(e)NB has is different with the one the soure H(e)NB has, the target H(e)NB may exclude the LIPA bearer when granting the resource for the other bearers. 
For a legacy target node (i.e. pre-Rel-11) not supporting LIPA mobility or LIPA, by sending the LIPA bearer information in Handover Request message as new parameters, the target side will ignore the LIPA bearer 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.
End of change
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