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4.6
Support of HeNBs

4.6.1
Architecture

Figure 4.6.1-1 shows a logical architecture for the HeNB that has a set of S1 interfaces to connect the HeNB to the EPC.

The configuration and authentication entities as shown here should be common to HeNBs and HNBs.
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Figure 4.6.1-1: E-UTRAN HeNB Logical Architecture

The E-UTRAN architecture may deploy a Home eNB Gateway (HeNB GW) to allow the S1 interface between the HeNB and the EPC to support a large number of HeNBs in a scalable manner. The HeNB GW serves as a concentrator for the C-Plane, specifically the S1-MME interface. The S1-U interface from the HeNB may be terminated at the HeNB GW, or a direct logical U-Plane connection between HeNB and S-GW may be used (as shown in Figure 4.6.1-1).

The S1 interface is defined as the interface:

-
Between the HeNB GW and the Core Network,

-
Between the HeNB and the HeNB GW,

-
Between the HeNB and the Core Network,

-
Between the eNB and the Core Network.

The HeNB GW appears to the MME as an eNB. The HeNB GW appears to the HeNB as an MME. The S1 interface between the HeNB and the EPC is the same, regardless whether the HeNB is connected to the EPC via a HeNB GW or not.

The HeNB GW shall connect to the EPC in a way that inbound and outbound mobility to cells served by the HeNB GW shall not necessarily require inter MME handovers. One HeNB serves only one cell.

The functions supported by the HeNB shall be the same as those supported by an eNB (with possible exceptions e.g. NNSF) and the procedures run between a HeNB and the EPC shall be the same as those between an eNB and the EPC (with possible exceptions e.g. S5 procedures in case of LIPA support).

X2-based HO between HeNBs or between eNBs and open/hybrid access HeNBs is allowed if no access control at the MME is needed, i.e. when the intra-PLMN handover is between closed/hybrid access HeNBs having the same CSG ID or when the target HeNB is an open access HeNB or when the source is open/hybrid access HeNBs and the target is an eNB. X2-based HO from eNB/open or hybrid access HeNB to a hybrid access HeNB is also allowed where membership verification is required. 
This version of the specification supports direct X2-connectivity between HeNBs, independent of whether any of the involved HeNBs is connected to a HeNB GW.
The overall E-UTRAN architecture with deployed HeNB GW is shown below.
/*unchanged omitted*/
10.5.1.2
RRC_CONNECTED

While the UE is in RRC_CONNECTED state, the UE performs normal measurement and mobility procedures based on configuration provided by the network.

The UE is not required to support manual selection of CSG IDs while in RRC_CONNECTED state.

Handover to a HNB/HeNB follows the framework of UE assisted network controlled handover as described in 10.1.2.1. Handover to a HNB/HeNB is different from the normal handover procedure in three aspects:

1.
Proximity Estimation: in case the UE is able to determine, using autonomous search procedures, that it is near a CSG or hybrid cell whose CSG ID is in the UE’s CSG whitelist, the UE may provide to the source eNB an indication of proximity. The proximity indication may be used as follows:
-
If a measurement configuration is not present for the concerned frequency/RAT, the source eNB may configure the UE to perform measurements and reporting for the concerned frequency/RAT.
-
The source eNB may determine whether to perform other actions related to handover to HNB/HeNBs based on having received a proximity indication (for example, the source eNB may not configure the UE to acquire system information of the HNB/HeNB unless it has received a proximity indication).
2.
PSC/PCI Confusion: due to the typical cell size of HNB/HeNBs being much smaller than macro cells, there can be multiple HNBs/HeNBs within the coverage of the source eNB that have the same PSC/PCI. This leads to a condition referred to as PSC/PCI confusion, wherein the source eNB is unable to determine the correct target cell for handover from the PSC/PCI included in the measurement reports from the UE. PSC/PCI confusion is solved by the UE reporting the global cell identity of the target HNB/HeNB.

3.
Access Control: if the target cell is a hybrid cell, prioritization of allocated resources may be performed based on the UE’s membership status. Access control is done by a two step process, where first the UE reports the membership status based on the CSG ID received from the target cell and the UE’s CSG whitelist, and then the network verifies the reported status. When the UE has an emergency call the MME allows inbound mobility to CSG cells even if the access control fails as specified in TS 23.401[17].

Mobility from eNB/HeNB to a HeNB’s CSG/hybrid cell may take place with the S1 Handover procedure. In the following call flow the source cell can be an eNB or a HeNB. The current version of the specification also supports mobility between HeNBs or between eNBs and open/hybrid access HeNBs by using X2 handover in some cases (see section 4.6.1). In case of X2 handover from eNB/open or hybrid access HeNB to a hybrid access HeNB where membership verification is performed, the target HeNB first accepts the UE according to its reported CSG membership status and MME then informs the target HeNB about the verified membership status of the UE via the UE context modification procedure.
The procedure applies to any scenario where the CSG ID is provided by the UE or provided by the source eNB.
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