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1
Introduction
Once CSG cells are widely deployed, a UE is more likely to have no access to a CSG cell it can see than to be allowed to camp or perform a handover on that cell. It is therefore important for the UE to be able to identify whether a cell is CSG or non-CSG cell as early as possible to avoid wasting “power” on the cell it cannot access. Also, due to the possible sheer number of CSG cells, it will not be possible for the physical layer IDs to provide a locally unique identity for HO purposes. This contribution analyzes those two aspects.
2
Early Identification
As proposed in [2], we believe that reserving some physical layer identities defined by the P-SCH and S-SCH sequences as indicated in the Fig. 5(a) of [2] for CSG cell identification is an efficient way to distinguish non-CSG cells from CSG-cells in the early phase of the cell identification process at the UE. A set of physical layer indentities should be reserved for CSG-cells and could replace the one-bit indicator previously agreed by RAN2 on the BCH.

Proposal 1: A set of physical layer IDs as proposed in the option 1 of [2] are reserved for CSG identification.
3
Unique Identification

Due to the possible large number of CSG cells under the coverage area of a macro cell, and unlike with measurement reporting of non-CSG cells, measurement reporting of CSG cells cannot rely on the reserved physical layer cell IDs for unique identification of the target. Thus measurement report needs to include additional information for the network to uniquely identify the reported CSG cells. Unique identification is also needed for final cell reselection decision. Regardless of what that information exactly is (TA+Cell ID or Cell ID only), it is most likely carried on the BCH of the neighbour. Given the possible sheer number of CSG neighbours a UE may see, it seems wise to try to limit the decoding of such cells, not only to save UE power but also to avoid degrading the throughput due to the gaps required for neighbour BCH decoding. For that purpose, it is proposed that:

Proposal 2: At macro layer, UE only needs to read SU-1 of a neighbouring cell under the following circumstances:

-
UE belongs to at least one CSG (i.e. it has access to at least one CSG subnet);

-
The neighbouring cell is CSG cell (as identified by SCH or neighbour cell list);

-
The neighbouring cell is CSG cell and the received quality goes above a given threshold (e.g. it becomes the best candidate for mobility) for a certain given time.
As the macro cells practically always cover also the CSG cell, the handover to the CSG cell is never urgent. Therefore, very relaxed requirements are sufficient in the SU-1 reading. Futhermore, such a handover is not likely to happen very many times a day in the most typical applications (home or corporate networks), so a delay of a few minutes should be completely acceptable in the CSG mobility. It is enough that the UE reads the SU-1 information only about every 10 minutes. Determining the exact time requires some further analysis, but a value in this order of magnitude is likely to be a good compromise between the UE battery lifetime and the CSG mobility performance.

Some optimizations are naturally possible. The UE could easily learn to recognize the network cell environment near a frequently visited CSG cell, the home eNB, for instance, and the SU-1 reading rate could be increased temporarily whenever the matching features are detected. However, these functions need not be standardized.

Proposal 3: At macro layer, UE need not read the SU-1 of the CSG cells more than about once every 10 minutes (exact time is FFS).
4
Conclusion
Three proposals were made to cope with CSG mobility:

Proposal 1: A set of physical layer IDs are reserved for CSG identification.

Proposal 2: At macro layer, UE only needs to read SU-1 of a neighbouring cell under the following circumstances:

-
UE belongs to at least one CSG (i.e. it has access to at least one CSG subnet);

-
The neighbouring cell is CSG cell (as identified by SCH or neighbour cell list);

-
The neighbouring cell is CSG cell and the received quality goes above a given threshold for a certain given time (e.g. it becomes the best candidate for mobility).

Proposal 3: At macro layer, UE need not read the SU-1 of the CSG cells more than about once every 10 minutes (exact time is FFS).
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