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1. Introduction
 Mechanisms for supporting mobility to/from CSG cell have been discussed in RAN2. This resulted in the discussion on mobility requirements regarding CSG cell. We also believe it is important to consider possible impacts on the normal “macro cell domain” operations when CSG cell mobility is introduced.

 In this document, we propose that RAN WGs study the feasibility to have a “CSG cell specific” physical cell identity space [1]. In the following we present our analysis that shows the benefits of having CSG cell specific physical cell identity. 
2. CSG Cell identification
2.1. CSG cell flag in MIB

The current working assumption in RAN2 is that MIB carries a flag indicating whether the cell is CSG cell or not. This means that the UE can not know whether the UE should further check the global cell identity of the cell until it receives the MIB.
The above implies that for a mixed carrier, the UE has to check the MIB for any identified cell, which significantly impacts the time the UE requires before sending a measurement report. Indeed, an LS from RAN4 indicated the same concern about mandating MIB reading for every detected cell [2], which resulted in RAN2 decision to not require the UE to read MIB from neighbouring cells.
For intra-frequency case, assuming another working assumption that the UE does not have to support simultaneous reception of the current serving cell and the MIB of neighbour cells, it means that in the intra-frequency being a mixed carrier, the network needs to keep the measurement gap active almost all the time.

When the mixed carrier is non-serving frequency, the size of the inter-frequency measurement gap always needs to take into account MIB reading by the UE.

It should also be note that there is yet another step for the UE to read Global Cell Identity of the identified CSG cell.
The most important from above is that those behaviours adversely impact the normal macro cell intra-frequency mobility which is of the most importance for mobility.
2.2. Dimensioning physical cell identity space
If we can assume that the UE can identify whether a cell is a CSG cell only from the physical cell identity, the associated measurement and mobility procedures become significantly simpler. The “dimension” for physical cell identity of CSG cell can be either additional identities to the current 504 physical cell identity or a partitioning of the current identity space [1]. We believe the partitioning is not a good solution considering the large number of CSG cells in a given area.

In this document, we unconditionally assume there is an additional set of CSG physical cell identity. We will not discuss the detail of how this is done and instead we propose that RAN2 liaise with RAN1 on the feasibility.
Proposal 1:
Liaise with RAN1 on the feasibility of dimensioning physical cell identity for CSG cell
3. Procedures after CSG cell identification

In the following sections we discuss procedures after CSG cell identification so that the whole “CSG cell reporting” procedure can be looked at.
3.1.  CSG cell reporting

Once a CSG cell is identified, the UE should check whether the CSG cell is allowed for it. This is done by looking up the CSG cell white list in the UE against the Global Cell Identity of the identified CSG cell. The UE therefore needs to obtain the Global Cell Identity of the CSG cell.
We think that a measurement report can be used by the UE to inform the network of the need of additional gap for the reading of SIB1 from the identified CSG cell. A new measurement event that is triggered when a CSG cell is identified can be specified for this purpose.

Proposal 2:
Introduce a CSG specific measurement event by which the UE triggers a measurement report requesting measurement gap in order to obtain Global Cell Identity
3.2.  Global Cell Identity reporting

The UE gap request in the form of measurement report above will have the serving eNB allocate a gap to the UE. The UE then tries to read the SIB1 from the target CSG cell to obtain the Global Cell Identity.
After obtaining the Global Cell Identity the UE can check whether the CSG cell is of his interest. In order to stop the allocated gap, the UE again sends measurement report and reports the Global Cell Identity.

Additionally, the UE would have to indicate whether the UE is interested in trying to connect to the CSG cell. This is because the serving cell does not have information about the CSG cell while list in the UE.

Proposal 3:
Introduce a measurement event by which the UE triggers a measurement report after having acquired global cell identity

Proposal 4:
Have the UE include, in the measurement report, the global cell identity and an indication of whether the UE would like to handover to the CSG cell

4. Conclusion
In this document we have shown issues with the current working assumption with regard to the CSG cell identification. We believe the feasibility of having CSG cell specific physical identity in order to solve the issues and then higher layer procedures will become much simpler.
Proposal 1:
Liaise with RAN1 on the feasibility of dimensioning physical cell identity for CSG cell
Additionally, we have looked at CSG cell related procedures after CSG cell identification and proposed the following.

Proposal 2:
Introduce a CSG specific measurement event by which the UE triggers a measurement report requesting measurement gap in order to obtain Global Cell Identity
Proposal 3:
Introduce a measurement event by which the UE triggers a measurement report after having acquired global cell identity

Proposal 4:
Have the UE include, in the measurement report, the global cell identity and an indication of whether the UE would like to handover to the CSG cell
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