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1.
Introduction
In Rel-11, L-GW is a separate logical node from the H(e)NB. Local H(e)NB Network is defined as a set of H(e)NBs having IP connectivity for LIPA to local PDN(s) via one or several L-GWs. The use of LHN ID (Local H(e)NB Network ID) is proposed to identify each Local H(e)NB Network. The LHN ID can be useful to solve some issues such as L-GW selection and discovery of the LIPA mobility area (see TR 23.859).

Although there can be multiple L-GWs in a Local H(e)NB Network, the scenario for the Local H(e)NB Network with several L-GWs is not clear yet. This results in situation that some solutions will be applicable to the Local H(e)NB network with multiple L-GWs without modification, whereas some other solutions will not be. 

For example, in section 5.2.3.3 of TR 23.859, it is suggested to use an LHN-ID for determining whether the session continuity of an LIPA PDN connection shall be allowed during the idle mode mobility. However, this solution is applicable only when the Local H(e)NB Network has a single L-GW or all H(e)NBs have Sxx connections to all L-GWs within the Local H(e)NB Network. For example, let's consider a case of Local H(e)NB Network that H(e)NB_1 is connected only to L-GW_A whereas H(e)NB_2 is connected only to L-GW_B even though they belong to the same Local H(e)NB Network and accordingly have the same LHN ID. In this case, when an idle mode UE which has a PDN connection to L-GW_A moves to the area of H(e)NB_2 and performs a periodic TAU with the LHN ID, MME cannot know the fact that the PDN connection should be released because of no connection to L-GW_A.
Therefore, it is proposed to clarify the working assumption of solution in section 5.2.3.3 of TR 23.859 as follows.
First change

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.
NOTE 3: This solution is only applicable to the case of single L-GW in the Local H(e)NB Network or the case where all H(e)NBs are able to have Sxx connections to all L-GWs in the Local H(e)NB Network.
Connected mode mobility procedure

It is FFS how to use the LHN-ID to handle the connected mode mobility.
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