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Discussion and decision
1
Introduction
The UE’s behaviour in the connected state, especially measurement procedure for CSG cells, is not well captured in the previous discussion. In this paper, we tried to show that we can use the same mechanism used for macro cells to the measurement report for CSG cells.
2
Discussion
When a UE is in the connected mode, the interference and handoff among cells is controlled based on UEs’ measurement report. If we take CSG cells into account, the normal measurement report might need to be modified due to characteristics of CSG. The followings shoud be considered:
1. The interference from/to the non-accessible UE to/from the CSG cell should be managed well. The serving cell should be able to trigger inter-freq handoff before the interference level becomes too high.
2. The serving cell should be conservative to the inter-frequency handoff. It should be triggerred when the signal strength of the CSG cell is strong enough to minimize non-accesible UEs' unnecessary inter-freq handoff. (Possibly stronager than the value used for intra/inter-freq handoff between macro cells)

3. There could be many CSG cells. Frequent MR for CSG cells is not favorable.
4. One common mechanism is highly preferred for macro cells and CSG cells.
5. Minimum impact on the performance. (i.e., no need to read MIB/SIB, etc)

There could be a few options to detect and trigger handoffs in the presence of CSG cells. First, the UE can simply ignore PCIs reserved for CSG and does not send any measurement report for the PCIs. In this case, the handoff should be triggered based on the measurement event A2 of the serving cell in RSRQ. But this is not enough. RSRQ is the ratio between target cell's RS power and RSSI, average receved signal power (including RS, traffic...) over the carrier. So if the CSG does not utilize some of its RBs (e.g., when no or just few UEs are connected), the contribution of the CSG to the RSSI at the cell edge is less than that of macro cells. As a result, RSRQ of the serving cell may be higher than expected at the cell edge, and the inter-frequency handoff may be delayed. This can cause undesired interference to the CSG cells. Therefore the inter-freq handoff should be based on the measurement report for the interfering CSG cells.
The following question is when to trigger the inter-freq HO, whether we need to satisfy above consideration 2 and 3, and how. Our observations are as follows:
1. The event A3 or A4 for the CSG cell can be used as the trigger. The CSG cell may adjust its maximum TX power to guarantee coverage against the macro cell. Therefore, the report may need to be in RSRQ. Further detail can be left to implementation.

2. It might be good to have different measurement report offset/threshold for CSGs. The offset/threshold for CSG cells needs to be higher than macro cell to avoid frequent measurement reports and unnecessary inter-frequency handoff as pointed out early in this paper.
The CSG specific offset/threshold can be set easily without introducing any change to the current measurement object structure. I.e., an operator can set the offset/threshold for each PCI reserved for CSG. But this is quite inefficient, so it’s better to define a range encoding for PCI as suggested in R2-085408. All other operation can be covered by current measurement procedure. Further enhancement can be considered in future release.
Proposal: A UE shall send a measurement report regardless of whther the target is a CSG cell or a macro cell. No new procedure is needed in release 8 for the measurement report for the CSG cell.
3
Conclusion
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