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1 Introduction
This contribution identifies a number of open issues related to CSG inbound mobility that would need to be addressed before completion of the effort.
2 Proximity indication
At the last meeting it was agreed that the UE can send a proximity indication to the network to request an inter-frequency measurement configuration [1]. However, the exact contents of the indication and the way this mechanism should be introduced in the (stage 3) specifications were not discussed.

The proximity indication could potentially include the following additional information based on the UE fingerprint:

· Frequency where the CSG cell is expected to be

· Expected PSC or PCI of the CSG cell

If the UE does not provide the frequency where it expects to find the CSG cell, the network potentially has to provide a measurement configuration for all frequencies where CSG cells could be deployed. In LTE case, the network could possibly provide a measurement configuration with a newly defined measurement object referring to “any frequency” to allow the UE to trigger a measurement report for a CSG cell from any frequency, but such departure from the basic measurements framework of R8 would be introducing undesirable complexity.

If the UE provides the frequency where it expects to find the CSG cell, there is of course a risk that the CSG has modified its operating frequency since the last time it was visited by the UE. However, we think that this would happen relatively rarely and could be handled in a similar way as a change of PCI/PSC configuration of the macro cell invalidating the fingerprint of the UE. The UE would fail inbound mobility but would subsequently recover (e.g. after manual selection).

Proposal 1: The UE provides the frequency where it expects to find an allowed CSG cell in the proximity indication.

The UE could also provide the PSC or PCI of the CSG cell. However, it is not clear what the benefit is for the network to have this information. Possibly the network could refrain from providing the measurement configuration if it knew that no CSG cell is actually using this PSC/PCI, but even if the network knew this information, the reason could simply be that the the CSG cell has modified its PSC or PCI (which might happen more frequently than a change of frequency) and good UE implementations should be able to cope with this anyway in the autonomous detection of the CSG cell.

Proposal 2: The UE does not provide the PCI/PSC that the CSG cell is expected to use in the proximity indication.

To specify the proximity indication in Stage 3 specification two approaches could be envisioned. The first approach would consist of defining a new RRC procedure for the transmission of the proximity indication. The second approach would handle the proximity indication as a measurement report which could be triggered by a new event. 

We anticipate that specification would be easier with the second approach. In addition, the “measurement report” approach has the benefit that all mechanisms already in place to control (and refrain) the transmission of measurement reports could be used for the proximity indication. For instance, the measurement configuration for the proximity indication could specify a time to trigger. In the LTE case, the network could also set the reportOnLeave flag if it desires a new measurement report from the UE when leaving the fingerprint area, so that it knows when to remove the inter-frequency measurement configuration.
Proposal 3: The proximity indication is transmitted as a measurement report.

3 Multiple potentially allowed cells
In certain deployments it is possible that the UE detects the PCI or PSC of more than one cell (CSG or hybrid) which it may be a member of. This would for instance happen in campus/enterprise scenarios, as well as some possibly less frequent situations (e.g. home cell close to coffee shop CSG cell). Regardless of whether additional triggers are defined for CSG cells or not, these multiple cells may be simultaneously present in the same measurement report. This naturally leads to the question of how these multiple cells should be handled by the UE (and network).
A first question is what information the UE should include in a (non-SI) measurement report including multiple potentially allowed cells. One could envision the following possibilities:
1) A single indication that the report contains at least one cell which the UE may be a member of – possibly if we define a new CSG-specific event this indication could be just the MeasId  itself (for LTE)

2) An indication for each of the potentially allowed cells that the UE may be a member of this cell.

Alternative (1) could be possible if the network does not specify which cell the UE should decode the SI for when issuing the message to initiate the use of gaps. However, we think it is preferable that the network has control over which cell(s) the UE is attempting to decode the SI. Another reason why the information is benefitial is that it could prevent the unnecessary acquisition of SI in case the network already knows the identity of the reported cell. One should also keep in mind that another use case of eNB-initiated gaps that had been identified is when the network desires to obtain the SI information of a CSG/hybrid cell, even if the UE has not indicated probable membership. In such use case the network anyway has to tell the UE for which cell the SI should be decoded. Thus, alternative (2) is preferred.
Proposal 4: The indication that a cell may be a CSG/hybrid cell which the UE is member of is included on a per-cell basis in a measurement report.

A second question is whether a UE should be requested to decode the SI of multiple cells in a single request from the network.While there may be some benefit in terms of reduction of the signalling load, we think that for Release 9 it is sufficient that the UE has to decode the SI of a single cell – which should be the cell with the best quality. Further enhancements could be considered for Release 10.
Proposal 5: The UE may be requested by the network to report the SI of a maximum of one cell (at least for Release 9).
4 Conclusion

The following is proposed:

Proposal 1: The UE provides the frequency where it expects to find an allowed CSG cell in the proximity indication. 

Proposal 2: The UE does not provide the PCI/PSC that the CSG cell is expected to use in the proximity indication. 

Proposal 3: The proximity indication is transmitted as a measurement report. 

Proposal 4: The indication that a cell may be a CSG/hybrid cell which the UE is member of is included on a per-cell basis in a measurement report.
Proposal 5: The UE may be requested by the network to report the SI of a maximum of one cell (at least for Release 9).
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