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8
CSG and Hybrid Cell Handover 

8.1
Handover to CSG/Hybrid Cell

Handover to a HNB/HeNB follows the framework as specified in [3], [6]. Handover to a HNB/HeNB is different from the normal handover procedure in four aspects:

1.
Proximity Estimation: in case the UE is able to determine, based on UE implementation, that it is near a CSG member cell, the UE may provide to the SRNC an indication of proximity. The CSG proximity indication may be used as follows:

a.
If a measurement configuration is not present for the concerned frequency/RAT, the SRNC may configure the UE to perform measurements and reporting for the concerned frequency/RAT.

b.
The SRNC may determine whether to perform other actions related to handover to HNB/HeNBs based on having received a proximity indication (for example, the SRNC may not configure compressed mode gaps for the UE to detect the HNB/HeNB on a different frequency/RAT 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 SRNC that have the same PSC/PCI. This leads to a condition referred to as PSC/PCI confusion, wherein the SRNC 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 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 whether the target cell is a CSG member cell based on the UE’s CSG whitelist, and then the network verifies the reported status.
4.
PLMN Report: If the target cell is a shared CSG/hybrid cell, the UE reports the subset of the broadcasted PLMN identities that fulfil the CSG member cell definition.
Mobility from SRNC to a CSG/hybrid cell from network perspective is described in [6]. The following two sections describe the radio aspects. The SRNC in the call flows of these sections can be an RNC or a HNB.

8.1.1
CSG/Hybrid Cell Intra-frequency Measurement Procedure 
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Figure 8.1.1-1: Intra-frequency Measurement Procedure of CSG and Hybrid cells

1)
The SRNC configures the UE with a measurement having "CSG Proximity detection" as measurement type.
2)
The UE sends an "entering" CSG proximity indication when it determines it may be near a CSG member cell (based on UE implementation).
3)
If a measurement configuration for CSG/hybrid cells is not present, the SRNC configures the UE with relevant measurement configuration which includes the PSCs that the UE must measure and the PSCs for which SI acquisition should be performed. The network may use the CSG proximity indication for intra-frequency case to minimize the time during which measurements for CSG/hybrid cells are configured.
4)
The UE sends a measurement report including the measured PSC, Cell Identity, CSG ID and CSG membership indication of the target HNB to the SRNC (e.g., due to a triggered intra-frequency event 1d). The UE can acquire MIB and SIB3/SIB4 of intra-frequency target HNB cells in parallel with reception of the serving cell transmissions in CELL_DCH. No measurement gaps are required for reading MIB and SIB3/SIB4. If the target cell is a shared CSG/hybrid cell, the UE reports the subset of the broadcasted PLMN identities that fulfil the CSG member cell definition.
5)
SRNC can then proceeds with the handover processing as described in [6].

After sending an "entering" CSG proximity indication (step 2), if the UE determines that it is no longer near any CSG member cell (on the reported proximate RAT and frequency), the UE sends a “leaving” CSG proximity indication to the SRNC. Upon reception of this indication, the SRNC may reconfigure the UE to stop measurements configured.
The PSC confusion is resolved by steps 3 and 4. The SRNC can request SI acquisition and reporting for any PSC, not limited to PSCs of CSG or hybrid cells.
8.1.2
CSG/Hybrid Cell Inter-frequency/Inter-RAT Measurement Procedure
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Figure 8.1.2-1: Inter-frequency Measurement Procedure of CSG and Hybrid cells.

1)
The SRNC configures the UE with a measurement having "CSG Proximity detection" as measurement type.
2)
The UE sends an "entering" CSG proximity indication when it determines it may be near a CSG member cell (based on UE implementation). The CSG proximity indication includes the RAT and frequency of the cell.
3)
The SRNC configures a measurement on the concerned frequency/RAT to measure CSG/hybrid cells. Compressed mode gaps, if required by the UE, are also activated to allow UE to perform measurements on the reported RAT and frequency. The network may also use the proximity indication to minimize the requesting of handover preparation information of CSG/hybrid cells by avoiding requesting such information when the UE is not in the geographical area where its CSG member cells are located.
4)
The UE sends a measurement report including the measured PSCs/PCIs.

5)
The SRNC configures the UE to perform SI acquisition and reporting of a particular PSC/PCI. 

6)
The UE performs SI acquisition using autonomous gaps, i.e., the UE may suspend reception and transmission with the SRNC to acquire the relevant system information from the target HNB/HeNB.
7)
The UE sends a measurement report including Cell Identity, CSG ID and CSG membership indication. If the target cell is a shared CSG/hybrid cell, the UE reports the subset of the broadcasted PLMN identities that fulfil the CSG member cell definition.
8)
SRNC can then proceed with the handover processing. The handover processing for inter-frequency handover to a CSG/Hybrid cell is described in [6].

NOTE:
The above steps also apply to inter-RAT mobility from UMTS cell to HeNB.

After sending an "entering" CSG proximity indication (step 2), if the UE determines that it is no longer near any CSG member cell (on the reported proximate RAT and frequency), the UE sends a "leaving" CSG proximity indication to the SRNC. Upon reception of this indication, the SRNC may reconfigure the UE to stop measurements on the reported RAT and frequency.
In the above procedure, step 2 may not be performed in case the UE has not previously visited the HNB, e.g., when the UE first visits a CSG/hybrid cell.
The PSC/PCI confusion is resolved by steps 5, 6 and 7. The SRNC can request SI acquisition and reporting for any PSC/PCI, not limited to PSCs/PCIs of CSG or hybrid cells.
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