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*** Start of change ***
4.6.5
Support of LIPA with HeNB

Figure 4.6.5-1 shows the logical architecture for the HeNB when it supports the LIPA function.
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Figure 4.6.5-1: E-UTRAN - HeNB operating in LIPA mode - Logical Architecture

For a LIPA PDN connection, the HeNB sets up and maintains an S5 connection to the EPC.

The S5 interface does not go via the HeNB GW, even when present.

The HeNB may reuse the IP address used for S1 interface for this S5 interface in order to reuse the S1 IPSEC tunnel or it may also use another IP address which would result in the establishment of another IPSEC tunnel.

The mobility of the LIPA PDN connection is not supported in this release of the specification. The LIPA connection is always released at outgoing handover as described in TS23.401 [17]. The L-GW function in the HeNB triggers this release over the S5 interface.

In case of LIPA support, the HeNB supports the following additional functions, regardless of the presence of a HeNB GW:

-
transfer of the collocated L-GW IP address of the HeNB over S1-MME to the EPC at every idle-active transition,

-
transfer of the collocated L-GW IP address of the HeNB over S1-MME to the EPC within every Uplink NAS Transport procedure,

-
support of basic P-GW functions in the collocated L-GW function such as support of the SGi interface corresponding to LIPA,

-
additional support of first packet sending, buffering of subsequent packets, internal direct L-GW - HeNB user path management and in sequence packet delivery to the UE,

-
support of the necessary restricted set of S5 procedures corresponding to the strict support of LIPA function as specified in TS 23.401 [17],

-
notification to the EPC of the collocated L-GW function uplink TEIDs for the LIPA bearers over S5 interface within the restricted set of procedures to be forwarded over S1-MME and further used by the HeNB as "correlation id" for correlation purposes between the collocated L-GW function and the HeNB,

-
in case of outgoing handover triggering the L-GW function to release the LIPA PDN connection and only handing over the non-LIPA E-RABs.

In case of LIPA support, the MME may support the following additional functions:

-
verification of UE authorization to request LIPA activation for the requested APN at this CSG and transfer of the received collocated L-GW IP address,

-
transfer of the "correlation id" i.e. collocated L-GW uplink TEID to the HeNB within the UE context setup procedure and E-RAB setup procedure,

-
verification of whether the LIPA PDN connection has been released during the handover preparation and path switch procedures over S1,
-
explicit release of connected-mode UE after it detects unreleased LIPA PDN connection in X2-based handover procedure,
-
deactivation of the LIPA PDN connection of an idle-mode UE if it detects that the UE has moved out of the coverage area of the HeNB collocated with L-GW function, as specified in TS 23.401 [17].
*** Next change ***

19.2.2.5.1
Handover Preparation procedure

The Handover preparation procedure is initiated by the source eNB if it determines the necessity to initiate the handover via the S1 interface. 
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Figure 19.2.2.5.1-1: Handover preparation procedure

The handover preparation comprises the following steps:

-
The HANDOVER REQUIRED message is sent to the MME. 

-
The handover preparation phase is finished upon the reception of the HANDOVER COMMAND message in the source eNB, which includes at least radio interface related information (HO Command for the UE), successfully established E-RAB(s) and E-RAB(s) which failed to setup. 

· In case the handover resource allocation is not successful (e.g. no resources are available on the target side) , or any LIPA PDN connection has not been released on the source side, the MME responds with the HANDOVER PREPARATION FAILURE message instead of the HANDOVER COMMAND message.
*** Next change ***
19.2.2.5.5
Path Switch procedure

The handover completion phase for X2 initiated handovers comprises the following steps:

-
The PATH SWITCH message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell. The PATH SWITCH message includes the outcome of the resource allocation: successfully established E-RAB(s).

· The MME responds with the PATH SWITCH ACK message which is sent to the eNB.
· The MME responds with the PATH SWITCH FAILURE message in case a failure occurs in the EPC or any LIPA PDN connection has not been released in E-UTRAN.
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Figure 19.2.2.5.5-1: Path Switch procedure

*** End of change ***
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