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Annex B (informative):
Mobility and Access Control Requirements associated with Closed Subscriber Group (CSG) Cells and Hybrid Cells

B.1
Inbound Mobility Considerations for handover to CSG cells and hybrid cells

B.1.1
PSC Confusion

Due to the typical cell size of HNBs being much smaller than macro cells, there can be multiple HNBs within the coverage of a macro cell with the same PSC. This leads to a condition referred to as PSC confusion, wherein the network is unable to determine the correct target cell for handover from measurement reports received from the UE.

1:
Hybrid cells can suffer from PSC confusion

B.1.2
Preliminary access check

In order to avoid handover attempts to CSG cells which are not in the UE’s allowed CSG list, a preliminary access check of the measured CSG cell needs to be performed by the UE. The network typically only initiates the handover preparation towards a reported CSG cell if UE indicates that the reported cell is an allowed CSG cell for the UE. Preliminary access check is not required for hybrid cells.

2:
Preliminary access check shall be performed by the UE. The network typically initiates handover preparation only to cells for which UE has verified the CSG ID 

B.1.3
UE Measurement Reports of CSG and Hybrid cells

Given that to initiate handover preparation to a CSG cell or hybrid cell (a) measurement information has to be reported to the serving cell and (b) correct target HNB has to be identified,  a measurement report serves as the trigger for handover preparation. Furthermore, the measurement report that triggers the handover preparation includes the result of the preliminary access check for CSG cells and the Cell Identity to enable correct identification of the target cell.

3:
The UE shall use the measurement reporting procedure to help the serving cell trigger handover preparation. UE shall send a measurement report that includes the result of the preliminary access check for CSG cells and the Cell Identity. The trigger for sending this measurement report and initiation of measurement gaps required to read system information from the target HNB for the inter-frequency case shall be controlled by the network.The inclusion of other information in this report is FFS.

In the intra-frequency case, the network can configure the UE with the set of PSCs of the cells for which the UE needs to acquire System Information as explained above. This configuration is performed in the course of measurement configuration.
4:
As part of the intra-frequency measurement configuration, the network can configure a range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) for which the UE should report other relevant handover preparation information (acquired by reading SIB3/4 of the target cell) in addition to the result of the preliminary access check. 

In the inter-frequency case, the network can configure the UE with the set of PSCs of the cells to measure on a frequency. This configuration is performed in the course of measurement configuration. A measurement report from the UE may include along with cell measurements an indicator of whether the measured cell is likely or unlikely to be a cell with CSG ID in the UE’s allowed CSG list. The measurement gaps to read system information from the target HNB maybe initiated by the network based on this indicator.
5:
As part of the inter-frequency measurement configuration, the network can configure a range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) for which the UE need to perform measurements.  A measurement report from the UE may include, along with cell measurements, an indicator of whether the measured cell is likely or unlikely to be a cell with CSG ID in the UE’s allowed CSG list. The measurement gaps to read system information from the target HNB maybe initiated by the network based on this indicator.
In the inter-frequency case, a UE may have already acquired that cell’s SIB3/SIB4 (see section B.1.4) even before a measurement configuration is sent requesting the UE to do so for a certain PSC. In such a case, the UE may provide the acquired System Information in the measurement report that includes that cell’s PSC, following such opportunistic SIB3/SIB4 acquisition. The network can, as a part of measurement configuration, configure the range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) for which UE is allowed to perform acquisition and reporting of relevant handover preparation information. 

6:
For the inter-frequency case, following opportunistic SIB3/SIB4 acquisition, the UE may include the relevant handover preparation information in a measurement report, even if such information was not explicitly requested in the measurement configuration. The network configures the range of PSCs (corresponding to CSG cells or cells suffering from PSC confusion) for which such reporting is possible.

B.1.4
Acquiring System Information of CSG and Hybrid cells

In order to include the Cell Identity of the HNB in a measurement report, and to perform the preliminary access check, the UE has to acquire MIB and SIB3/SIB4 of the HNB. 

For intra-frequency inbound mobility to HNBs (shared carrier HNB deployment), the system information (MIB and SIB3/SIB4) shall be acquired without interrupting ongoing reception of serving cell transmissions in CELL_DCH. One way to reduce the time it takes for the UE to acquire the target cell system information, would be for the  HNBs to use a small repetition period for SIB3/SIB4. However, further evaluation is required in terms of the impact on the repetition period of other SIBs and performance benefits of such small repetition periods.
7:
Acquiring MIB and SIB3/SIB4 of intra-frequency HNB cells shall be performed in parallel with reception of the serving cell transmissions in CELL_DCH. No measurement gaps shall be required for reading MIB and SIB3/SIB4 in this case. Use of smaller repetition periods for SIB3/SIB4 by HNBs is FFS.

For inter-frequency inbound mobility to HNB cells, the UE may be unable to acquire target cell system information without interrupting reception of serving cell transmission in CELL_DCH.
8:
Further study is necessary in how to perform MIB and SIB3/SIB4 acquisition with autonomous gaps or scheduled gaps for the inter-frequency HNB inbound mobility case.

This section describes techniques that the UE can support to assist in providing an inbound mobility solution. Support for inbound mobility towards CSG cells and hybrid cells that are subject to PSC confusion may be contingent on the UE’s support for detection and acquisition of System Information of such cells.
9:
Support of inbound mobility towards CSG cells and hybrid cells that are subject to PSC confusion shall depend on the UE’s support for PSC detection of such cells and for SIB 3/SIB 4 acquisition from such cells.

B.1.5
Use of Proximity Information

Proximity information can be used to trigger handover preparation if needed. For example, if UE is able to determine that it is near its CSG cell, it could take necessary actions to trigger handover preparation. However, if the UE has not visited a hybrid cell previously, it may not have stored proximity information for the hybrid cell. 
10:
Inbound mobility to hybrid cells whose CSG IDs are not in the UE’s allowed CSG list shall not depend on proximity information.

B.1.6
PSC detection of CSG and Hybrid cells

B.1.6.1
Non-member UEs

Existing PSC search triggers are used to support hand-in of non-member UEs towards a hybrid cell.
11:
For non-member UEs of a hybrid cell, existing triggers are used for detecting the presence of that cell’s PSC.

B.1.6.2
Member UEs

For supporting inter-frequency inbound mobility towards CSG or hybrid cells, the member UE shall notify the network of the need for compressed mode gaps to acquire such cells’ PSCs. The UE may rely on autonomous search (e.g. based on fingerprint) for notifying the network. The network can then configure compressed mode gaps to provide the UE with PSC measurement opportunities.
12:
For inter-frequency inbound mobility of a UE towards CSG cells or hybrid cells of which the UE is a member, compressed mode gaps are only configured following UE’s proximity indication that it needs such gaps to assist the UE in acquiring the handover preparation information. The proximity indication includes the frequency and (if applicable) RAT for which the UE requests inter-frequency or inter-RAT measurements to be configured.
B.1.7
Disabling of Inbound Mobility to CSG cells and Hybrid cells

The network may indicate that connected mode inbound mobility to CSG cells and Hybrid cells is not supported. If UE receives such an indication, it should not send a proximity indication, or a measurement report that includes handover preparation information. It is FFS if another indication is needed to disable sending of proximity indication from the UE when connected mode inbound mobility to CSG and hybrid cells is supported.
13:
It shall be possible to indicate to UEs that inbound mobility in CELL_DCH to CSG cells and Hybrid cells is not supported. Specific mechanisms for such an indication are FFS. If the UE receives such an indication, it should not send a proximity indication, or a measurement report that includes handover preparation information. It is FFS if another indication is needed to disable sending of proximity indication from the UE when connected mode inbound mobility to CSG and hybrid cells is supported.
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