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Abstract of the contribution: The present paper proposes to use Sxx signalling for checking whether the LIPA PDN connection needs to be deactivated prior to a handover. The proposed solution should be taken into consideration when deciding whether Sxx should include a Control plane component.
Discussion
TR 23.859 currently has a Key Issue related to LIPA deactivation, 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?

The Rel-10 LIPA architecture with collocated L-GW relies on signalling between the H(e)NB and the L-GW over a node-internal interface for the release of the LIPE PDN connection prior to handover. Here is the relevant excerpt from TS 23.401:
As mobility of the LIPA PDN connection is not supported in this release of the specification, the LIPA PDN connection shall be released when the UE moves away from H(e)NB. Before starting the handover procedure towards the target RAN, the H(e)NB shall request using an intra-node signalling the collocated L-GW to release the LIPA PDN connection. The H(e)NB determines that the UE has a LIPA PDN connection from the presence of the Correlation ID in the UE (E-)RAB context. The L-GW shall then initiate and complete the release of the LIPA PDN connection using the PDN GW initiated bearer deactivation procedure as per clause 5.4.4.1 or GGSN initiated PDP context deactivation procedure as specified in TS 23.060 [7]. The H(e)NB shall not proceed with the handover preparation procedure towards the target RAN until the UE's (E-)RAB context is clear for the Correlation ID.

Comparing the Rel-10 LIPA architecture with the Rel-12 LIPA Architecture 1 in TR 23.859, it becomes clear that the node-internal interface has now become a full-fledged external interface – Sxx.
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Figure 1: Rel-10 LIPA architecture with collocated L-GW (from TS 23.401)
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Figure 2: Rel-12 LIPA architecture with stand-alone L-GW (from TR 23.859)
For reasons of symmetry with the existing LIPA architecture, this paper proposes to extend the Rel-10 solution for LIPA deactivation by relying on Sxx signalling.
In contrast to the Rel-10 architecture where the only possible outcome is a PDN connection release, in the Rel-12 case the signalling over Sxx becomes a request for validation of the pending handover target. Namely, the L-GW checks whether the LIPA PDN connection can survive the handover to the candidate target cell (selected by the source HeNB), before giving a green light to the source HeNB to proceed with the handover procedure.

If the local PDN connection cannot survive the handover in the selected target cell, the L-GW releases the LIPA PDN connection before responding over Sxx to the source HeNB to proceed with the handover.
The overall call flow for the new proposed procedure is depicted in Figure 4:
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Figure 3: Proposed call flow for handover validation over Sxx
Proposal
It is proposed to agree the following text for inclusion in TR 23.859.
It is proposed to take this solution into consideration when deciding whether Sxx should include a Control plane component.
###################### TEXT PROPOSAL FOR TR 23.859 ####################
5.2.3.3
Option 2: using the LHN-ID for architecture solution 1 (Stand-alone logical L-GW)

5.2.3.3.1
General

The LHN ID is configured locally in each H(e)NB of the LHN. To make sure that a LHN ID is not used by several LHNs, and because this concept is independent from the CSG concept, a solution could be to identify a LHN uniquely in a PLMN-ID as it is done for an eNB (Global eNB ID is defined in a PLMN). The H(e)NB(s) in the same LHN shall have the same LHN-ID.
NOTE 1:
If the DNS method is used to support the L-GW selection, the LHN ID is also configured in each L-GW of the LHN.

The HeNB includes the LHN-ID to the MME in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT message.

The HNB includes the LHN-ID to the SGSN in every INITIAL UE MESSAGE and every UTRAN Originated DIRECT TRANSFER control message.

NOTE 2:
This can be used as an indicator that the H(e)NB supports LIPA mobility among the same LHN.

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


For LIPA PDN deactivation in Connected state refer to clause 5.2.4.

###################### NEXT 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?

5.2.4.2
Solutions

5.2.4.2.x
Solution X: Handover validation over Sxx
Before starting the handover procedure towards the target H(e)NB, the source H(e)NB sends a [Sxx] Handover Validation Request message to the L-GW requesting for validation of the handover towards the selected target cell. The signalling message includes the Cell Global Identity and/or the CSG-ID of the target cell. If the local PDN connection cannot survive the handover, the L-GW initiates a LIPA PDN connection release before responding with a [Sxx] Handover Validation Response message to the source H(e)NB that it can proceed with the handover procedure.
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Figure 5.2.4.2.x-1: Handover validation over Sxx
Benefits:

· This solution is aligned with the Rel-10 LIPA architecture (in which the H(e)NB function requests the collocated LGW function over a node-internal interface to release the LIPA PDN connection, before proceeding with the handover);
· The knowledge of the LHN (i.e. which cells belong to the LHN) needs to be configured only in the L-GW.
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