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1 Introduction

During RAN4#62 in Jeju, the topic of CSG proximity detection in CELL_DCH was further discussed, and the following way forward was agreed:
· The baseline reference implementation for CSG proximity detection testing is:

· Fingerprinting information shall at least be based on macro cell information including EARFCN/UARFCN, PCI/PSC et.al.

· Additional use of other 3GPP radio signals to further localize the proximity detection is FFS. 

· A decision should be taken at RAN4#63 as to whether the proximity detection is based on macro cell information alone or uses additional 3GPP signals..
· Positive testing shall be introduced;
· Negative testing should be introduced provided a procedure can be found that doesn't fail any good UE implementation;

· How to run testing is left FFS.
· Parameters and performance requirements for CSG proximity detection should be finalized in RAN4 #64 meeting.
During the discussion, several alternative reference methodologies were proposed for the testing. These included basing the test around detection of the macro cell PSC [3], PSC together with RSCP [2] and searching by the UE for the CSG PCI based on either a set of PCIs broadcast from the network or a UEs knowledge of the PCI from a previous visit [1].
2 Discussion

Even if it likely that a UE would employ more advanced techniques for detecting proximity and the performance test would relate to basic funtionality and signalling testing, it is still preferable for the test to relate to a scenarion that would actually be of some meaning and usefulness in a real network.

A proximity detection based purely on macro cell PSC is problematic in that the area covered by a macrocell could potentially be very large in relation to a CSG. Proximity indication based purely on macrocell PSC could lead to unnecessary configuration of UEs to make measurements and detect CSG system information due to UEs being within the macrocell but far from the CSG, which is eactly the situation that the proximity indication is aiming to avoid. 
Requiring the UE to make measurements of CSG PCI seems to partially defeat the objective of the proximity indication in that it is requiring the UE to make some sort of measurement effort in order to determine whether measurements are required. On the other hand, such measurements are simpler than full acquisition of system information.
[2] suggests additional consideration of macro RSCP as part of the fingerprint information. The RSCP should be fairly consistent around the CSG location and allows for localisation of the CSG to within a band around the macrocell. The relative accuracy requirement for RSCP is 3dB, and thus it should be possible to fingerprint the geographical band fairly accurately.
However near to the cell border of a large macrocell, the band within which RSCP would localise the UE would still potentially cover a fairly large area. Fortunately, in WCDMA a UE in a macro network is likely to be in soft handover and able to receive from and make RSCP measurements from one or more neighbour cells in the active set. Thus the fingerprint information could include also RSCP from neighbour cells when the UE is in soft handover.
In this way, when in the outer part of a cell, a UE would be able to detect proximity to within a reasonable area by means of the RSCPs from the active set cells. In the inner part of a macrocell, the geographical band within which a CSG could lie would be smaller and neighbour cell measurements would not be necessary.
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It should be noted that the UE would not need to detect the RSCP of neighbour cells all of the time, but only when it has already detected the rest of the fingerprint information (macrocell PSC, RSCP from macrocell) and determined that it fits the partial fingerprint information.
For LTE, RSRP could also be employed for fingerprinting, or alternatively UL timing advance. However consistency with the UMTS approach would be achievable if RSRP would be employed. In LTE, there is no soft handover. However assuming that a UE in cell edge conditions would anyhow be configured to measure neighbour cell RSRP, then under such conditions the UE could use neighbour cell RSRP as well as serving cell RSRP for fingerprinting purposes.
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It should be noted that in a HetNet deployment, there could be situations in which other cells are also available for measurement that are not macrocells. In this case, the same approach could apply; for UTRAN if the UE is in SHO with these cells their RSCP could be included in the fingerprinting and for E-UTRAN the RSRP could be included if the UE is already configured to measure on the cells.

3 Conclusion

The contribution has discussed a reference framework for defining the performance requirement for CSG proximity detection. Although a good UE implementation may use more complex methods than are present in the test framework, it is still good to align the test framework to something that is meaningful in real network scenarios. Macrocell PSC/PCI together with RSCP/RSRP information should provide sufficient information for fingerprinting. However to avoid a large area toward the edge of macrocells in which proximity would be reported, RSCP from other cells should be utilised when available (i.e. in soft handover for WCDMA and when neighbour cell measurements are configured for LTE).
Thus the test framework should include the following scenarios:

· A scenario in which a single cell signal is present and the C/I is relatively high (above 0dB). The test should validate that the UE reports proximity when the serving cell RSCP/RSRP is set at a target value, within a specified range. This test could be applicable for both HSPA and LTE.
· Note that high C/I is not necessary for the UE to base it’s fingerprinting on a serving cell only; it is sufficient that the UE is not configured with soft handover or neighbour cell measurements

· A scenario in which two WCDMA cells are configured and the UE is configured with soft handover between the cells. The UE should report proximity when both of the RSCP values meet target values, with a given tolerance range.

· A scenario in which two LTE cells are configured and the UE is configured to make neighbour cell measurements on the non servnig cell. The UE should report proximity when both of the RSRP values meet target values, with a given tolerance range.
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