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Abstract of the contribution: This paper proposes that, as in Rel-10, the H(e)NB deactivates LIPA connections before handover preparation phase via requesting the Core Network to check and release the LIPA connections that cannot be subject to handover using existing initiated MME PDN disconnection procedure / SGSN-initiated PDP Context Deactivation procedure. 
Discussion
The key issue related to LIPA deactivation in TR 23.859 is described as follows:
5.2.4
Key issue #L4: LIPA deactivation

5.2.4.1
General

For a UE which has activated a LIPA PDN connection in a Local H(e)NB Network, when mobility events occur, the following issues need to be addressed:

-
What are the scenarios under which the LIPA PDN connection should be deactivated?

-
What are the criteria for the deactivation decision?

-
Which node(s) is responsible for the decision of LIPA PDN connection deactivation?

-
Which procedure(s) shall be used when LIPA PDN connection are deactivated?

Handovers in Rel-10 LIPA architecture with collocated L-GW is based on releasing the LIPA PDN connection prior to handover preparation phase. This is necessary because it is not possible to just remove the LIPA bearers from the list of bearers subject to handovers in the Source to Target Container without having previously released those bearers at both NAS and AS layers in the UE: in the Handover Command, the UE always expects to have instructions for each of its active radio bearers (this includes the LIPA bearers) even if they are rejected.
The release of the appropriate LIPA bearers necessarily requires the Core Network to be involved in order to release the PDN connection at NAS layer. 

In Rel-10 LIPA architecture, where the H(e)NB is collocated with the L-GW, it was considered as simpler to delegate the local L-GW to trigger the PDN connection disconnection. In Rel-12 LIPA architecture, the LIPA connection can be released: 
· either by using PDN GW initiated bearer deactivation specified in TS 23.401 clause 5.4.4.1 (resp. GGSN-initiated PDP Context Deactivation Procedure specified in TS 23.060 clause 9.2.4.3) whereby the L-GW is notified by the H(e)NB via a Sxx signalling if a control plane is decided, 
· or by using MME requested PDN disconnection procedure specified in TS 23.401 clause 5.10.3 (resp. SGSN-initiated PDP Context Deactivation Procedure specified in TS 23.060 clause 9.2.4.2) whereby the MME is notified by the H(e)NB via S1 signalling. 
Moreover, the decision on whether a particular LIPA connection should be released or should be subject to handover depends at least on:

· Whether the target cell is a macro cell or an H(e)NB. This is known at the source H(e)NB;

· If the target cell is an H(e)NB, whether it is in the same LHN as the source cell or not. This can be verified by the source H(e)NB or by the source MME/SGSN. The verification by the source H(e)NB relies on the knowledge by the source H(e)NB of all H(e)NBs in the Local H(e)NB Network, which can be satisfied either via always up to date configuration or via the introduction of Sxx signalling (HNBs and HeNBs are not always meshed via Iurh/X2 interfaces). The verification by the source MME/SGSN does not require any of these.

· In case of inter-CSG handover, even if the UE is allowed in the source CSG and target CSG, it might be LIPA-allowed for a given APN in the source CSG and not LIPA-allowed for the same APN in the target CSG. If this case happens, can only be verified by the MME via subscriber profile look-up.

It is therefore proposed that the H(e)NB, prior to handover preparation phase (i.e. prior to sending Handover/Relocation Required), requests the MME/SGSN for the list of local connections (such as LIPA connections) that cannot be subject to handover. For this purpose, a new "Local Connections Handover Authorization" procedure is introduced. The overall call flow is represented in the following figure. 
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Figure 1: LIPA handover using Local Connections Handover Authorization procedure in E-UTRAN
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Figure 2: LIPA handover using Local Connections Handover Authorization procedure in UTRAN
This solution is aligned with the Rel-10 LIPA architecture in which the H(e)NB function triggers the LIPA PDN connection is released before proceeding with the handover preparation phase.
Proposal
It is proposed to agree the following text for inclusion in TR 23.859.
***** FIRST CHANGE *****
5.2.4
Key issue #L4: LIPA deactivation

5.2.4.1
General

For a UE which has activated a LIPA PDN connection in a Local H(e)NB Network, when mobility events occur, the following issues need to be addressed:

-
What are the scenarios under which the LIPA PDN connection should be deactivated?

-
What are the criteria for the deactivation decision?

-
Which node(s) is responsible for the decision of LIPA PDN connection deactivation?

-
Which procedure(s) shall be used when LIPA PDN connection are deactivated?

Handovers in Rel-10 LIPA architecture with collocated L-GW is based on releasing the LIPA PDN connection prior to handover preparation phase. This is necessary because it is no possible to just remove the LIPA bearers from the list of bearers subject to handovers in the Source to Target Container without having previously released those bearers at both NAS and AS layers in the UE: in the Handover Command, the UE always expects to have instructions for each of its active radio bearers (this includes the LIPA bearers) even if they are rejected.
The release of the appropriate LIPA bearers necessarily requires the Core Network to be involved in order to release the PDN connection at NAS layer. 

5.2.4.2
Solutions

5.2.4.2.x
Solution X

The decision on whether a particular LIPA connection should be released or should be subject to handover depends at least on:

· Whether the target cell is a macro cell or an H(e)NB. This is known at the source H(e)NB;
· If the target cell is an H(e)NB, whether it is in the same LHN as the source cell or not. This can be verified by the source H(e)NB or by the source MME/SGSN. The verification by the source H(e)NB relies on the knowledge by the source H(e)NB of all H(e)NBs in the Local H(e)NB Network, which can be satisfied either via always up to date configuration or via the introduction of Sxx signalling (HNBs and HeNBs are not always meshed via Iurh/X2 interfaces). The verification by the source MME/SGSN does not require any of these.
· In case of inter-CSG handover, even if the UE is allowed in the source CSG and target CSG, it might be LIPA-allowed for a given APN in the source CSG and not LIPA-allowed for the same APN in the target CSG. If this case happens, can only be verified by the MME via subscriber profile look-up.
It is therefore proposed that the H(e)NB, prior to handover preparation phase (i.e. prior to sending Handover/Relocation Required), requests the MME/SGSN for the list of local connections (such as LIPA connections) that cannot be subject to handover. For this purpose, a new "Local Connections Handover Authorization" procedure is introduced. The overall call flow is represented in the following figure. 
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Figure 5.2.4.2.x-1: LIPA handover using Local Connections Handover Authorization procedure in E-UTRAN
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Figure 5.2.4.2.x-2: LIPA handover using Local Connections Handover Authorization procedure in UTRAN
This solution is aligned with the Rel-10 LIPA architecture in which the H(e)NB function triggers the LIPA PDN connection is released before proceeding with the handover preparation phase.

***** END OF CHANGES *****
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2. Local Connections Handover Authorization Request
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4. MME Initiated Dedicated Bearer Deactivation per TS 23.401 clause 5.4.4.2







3. Local Connections Handover Authorization Response







1. Decision to trigger handover
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2. Local Connections Handover Authorization Request























MS







HNB







SGSN











GGSN







 











4. SGSN-initiated PDP Context Deactivation per TS 23.060 clause 9.2.4.2







3. Local Connections Handover Authorization Response
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