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1
Introduction
A work item [1] to introduce full CSG functionality, including inbound handoff (a.k.a. hand-in), was approved in RAN#43.

To support the inbound handoff to CSG cells, the source eNB has to know the exact target CSG cell the UE reported. But due to the limited number of PCIs reserved for CSG cells, current PCI based measurement report is not enough to uniquely indentify target CSG cell. There could be two general approaches to resolve this PCI-confusion problem:

1. UEs’ indentifying the target CSG cell based on CGI broadcast from the cell. The UE should report target CGI in the measurement report.

2. Network based target identification with some UEs’ assistance.
A few proposals were already submitted and discussed for the 1st approach during rel-8 development. The overall signalling call flow can be seen as follows: (call flow copied from [2])
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Figure 1
The procedure proposed in [2] requires UEs to read SIB1 from HeNBs.(at step b) But it was not discussed in detail when and which cell the UE should read SIB1 from, and what should be reported as a result. In this contribution we try to clarify required UE procedure to support hand-in in detail.

2
Discussion
The target CSG cell the UE shoud report could be an intra-frequency cell, an inter-frequency cell or an inter-RAT CSG cell. Following sections examine what is needed for each case.
1. Reading SIB1 from Intra-frequency CSG cell
For intra-frequency cells, the best radio principle should be kept even with CSG cells in the field. And the serving eNB should be informed UE’s radio condition precisely to minimize interference among cells. Therfore, the UE should send measurement report for a detected CSG cell regardless of whether it is a CSG-UE or not and whether the target cell is an allowed CSG cell or not. i.e., the UE should continue normal measurement procedure for all the PCIs detected. A report for a non-allowed CSG cell or from a non-CSG UE could be used to trigger inter-frequency handoff if possible. (This principle was already noted as common understanding during rel-8 development in [3])
The measument report from CSG-UE could be used to send the UE to the reported CSG cell. But as explained in the introduction section, current PCI based measurement report is not enough to uniquely identify the target CSG cell. The CSG-UE needs to include at least CGI in its report to help the serving cell determine the target CSG cell. But reading SIB1 of intra-frequency neighbour in the connected state may require additional implementation or more processing power. This additional implementation requirement seems not acceptable just for enabling in-bound handoff to a CSG cell. But if the UE is configured with enough DRX periods, still it can try to decode neighbour’s SIB1 autonomously.

Proposal 1: The CSG-UE in the connected state can autonomously try to read SIB1 from a detected intra-frequency CSG cell before the cell meets measurement report condition.
After reading SIB1, the CSG-UE should include the information when it sends corresponding measurement report. The required information is:
1. Whether it already acquired SIB1 or not: Indicates if the UE got SIB1 when the measurement report condition met.
2. Cell type of the target cell: an allowed CSG cell, a non-allowed CSG cell or a hybrid cell. Note that the target cell can be a hybrid cell. CGI of the hybrid cell is needed for hand-in to the cell (same as CSG cells).
3. CGI and Tracking area code: This information is already defined in the measurement report IE. (cgi-Info) The information is required for sering MME to find the target CSG cell and CSG gateway. The cgi-Info needs to be included if the target cell is an allowed CSG cell or a hybrid cell.
The information element as a result should be:

CSGCellType ::= CHOICE {



noInformationAvailable



NULL,



csg-info







SEQUENCE {



targetType






CHOICE {





non-allowedCSGCell



NULL,




allowedCSGCell





NULL,




hybridCell






NULL




}


}
}

This IE should be optional so that a non-CSG UE can omit it. Also even CSG-UE can omit this IE if it already has some knowledge such as fingerprint and if there is no candidate CSG cell around its current location.
Proposal 2: Introduce proposed optional CSG cell type IE in the measurement report.
If the UE reports ‘no information available’ for a CSG cell, the macro eNB can assume that the UE tried to read SIB1 but failed. Then the eNB can additionally instruct the UE to read CGI by configuring periodic measurement accordingly with purpose set to ‘reportCGI’. (at step e of figure 1) Also the eNB can assign additional idle period by configuring gap or DRX to get the information early. There steps may delay the hand-in a bit but could be used as a backup solution for when the UE requires more time to get CGI. And smart UE implementation can avoid the delay by requesting measurement gap in advance when it enters a macro cell that is marked as vicinity of its home cell in the fingerprint.

Proposal 3: add a note: a UE can request measurement gap in advance if it enters the vicinity of a CSG cell in its allowed CSG list.

2. Reading SIB1 from Inter-frequency CSG cell
For inter-frequency CSG cells, the UE needs to report signal strength of CSG cells to inform radio condition of the frequency to the macro eNB. But it does not need to read cell IDs of non-best CSG cells because the UE may not be handed off to the cells due to the best radio principle. Therefore the UE needs to read SIB1 from an inter-frequency CSG cell only when it is the best cell on the frequency.

Proposal 4: The CSG-UE in the connected state can autonomously try to read SIB1 from an inter-frequency CSG cell when the cell is the best cell on the frequency.

Similarly as intra-frequency case, if the UE reports ‘no information available’ for a CSG cell, the macro eNB can configure additional measurement with purpose ‘reportCGI’. The eNB can configure additional idle period by assigning gap or DRX period.

3. Reading SIB1 from Inter-RAT CSG cell
For inter-RAT CSG cells, the situation is almost same as inter-frequency CSG cells.
Proposal 5: The CSG-UE in the connected state can autonomously try to read SIB1 from an inter-RAT CSG cell only when it is the best cell on the frequency.

3
Proposals
Proposal 1: The CSG-UE in the connected state can autonomously try to read SIB1 from a detected intra-frequency CSG cell before the cell meets measurement report condition.
Proposal 2: Introduce proposed optional CSG cell type IE in the measurement report.
Proposal 3: add a note: a UE can request measurement gap in advance if it enters the vicinity of a CSG cell in its allowed CSG list.

Proposal 4: The CSG-UE in the connected state can autonomously try to read SIB1 from an inter-frequency CSG cell when the cell is the best cell on the frequency.

Proposal 5: The CSG-UE in the connected state can autonomously try to read SIB1 from an inter-RAT CSG cell only when it is the best cell on the frequency.

4
References
[1] RP-090351, “Home NB and Home eNB enhancements - RAN2 aspects”, Huawei
[2] R2-084534, “Way forward for handover to HeNB”, Telecom Italia, Qualcomm Europe, Samsung
[3] R2-086785, “Measurement report for CSG cells”, Samsung






_1298378168.vsd
バルーン型の吹き出しです。図形を選択して入力します。必要に応じて大きさを変更します。コントロール ハンドルを移動してポインタを話者に向けます。�

Measurement Configuration
(dedicated PCI range, 
CGI_measure_threshold)


a


UE


Source cell


Target 
CSG cell


RRC Measurement Report
[PCI, (CGI)]


RRC Measurement Report
[PCI, CGI]


Measurement configuration
(max_reporting_time)


RRC Reporting rules trigger MRM


CGI (broadcast in SIB1)


UE detects the CSG cell and starts acquiring CGI (if > CGI_measure_thres)


f


e


b


c


d



