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1 Introduction
RAN2 has discussed interference to CSG cells caused by UEs in the macro cell. To minimize interference caused by UEs in the macro cell there is substantial interest in RAN2 to introduce an “intra-frequency-reselection indicator” (IFRI). The following describes the use of the indicator:

· IFRI is transmitted by the CSG cells (included in a SIB) and can be set to “allowed” or “disallowed”.

· An idle mode UE that finds a CSG cell to be the highest ranked is expected to read system information from the CSG cell and the IFRI.
· If the UE is not allowed to access the CSG cell it does the following:

· If the IFRI is set to “allowed” then the UE camps on the second highest ranked cell (which is typically the macro cell).

· If the IFRI is set to “disallowed” then the UE considers the frequency to be barred for some duration (and attempts to reselect to a different frequency or RAT).
Below we consider various impacts of the behaviour outlined above. 
2 Discussion

After extensive discussion of the issue of interference from macro cell UEs to CSG cells in RAN2#63[1]
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[2], an LS was sent to RAN4 [3] asking them whether and under what conditions the IFRI would be useful to reduce interference to CSG cells. RAN4 has sent a response LS [4] in which they indicate that the IFRI mechanism can avoid certain UL interference scenarios.
Our understanding of how the IFRI mechanism would avoid certain UL interference scenarios is shown in Figure 1. The interference caused to the CSG cell by a UE that is at the edge of the macro cell is likely to be more severe than the interference caused by a UE that is close to the macro cell. Therefore the usage of the IFRI by the CSG cells should be such that a CSG cell at the edge of the macro cell sets IFRI to “disallowed”; then the IFRI mechanism described above would cause a UE that is not allowed access to the CSG cell to bar the frequency thus reducing interference to the CSG cell. A CSG cell that is not at the edge of the cell would set IFRI to allowed; then the IFRI mechanism would cause a UE that is not allowed access to the CSG cell to remain the macro cell and the CSG cell can live with UL interference caused by such a UE.
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Figure 1 : Avoiding UL interference using IFRI

It is still very unclear when a CSG cell sets IFRI to “disallowed”. One method suggested on the RAN2 reflector as part of the CSG email discussion is to set IFRI to disallowed when there is a UE in the CSG cell. This raises several issues:
· Even CSG cells that do not experience a significant UL interference from macro UEs (possibly because they are close to the macro cell) can set IFRI to “disallowed”. This causes unnecessary inter-frequency and inter-RAT reselections among macro cell UEs.

· Determining whether a UE is present in the CSG cell in idle mode can take substantial amount of time (assuming this detection is done by means of a periodic tracking area update).

· If the IFRI mechanism causes UE to bar the frequency and no other frequency or RAT is available at that location, UE is unable to camp on a cell and obtain service. So there can be serious consequences if the IFRI not set correctly.
The following are some major long standing agreements in RAN2:

· We have agreed that in idle mode only system information of the highest ranked cell is read at the time of reselection.

· We have agreed that the UE is not required to read system information of target cell prior to completing handover.

· We have agreed that system information change is infrequent (once every hour or so).

The IFRI mechanism described above can also have significant battery life impact to the UE. Currently it is not necessary to read system information of a cell prior to reselection. We have had this behavior for a long time. The IFRI mechanism would add a new requirement (even on non-CSG UEs) to check system information prior to reselection. So we would be penalizing all UEs including non-CSG UEs and the penalty gets larger as the number of CSG cells increases (UE has to read system information of every CSG cell it encounters).
Furthermore, a UE on a macro cell would need to repeatedly re-read the IFRI in a CSG cell even if the UE’s location is not changing. This re-reading of the system information makes the battery impact worse.
Due to the reasons mentioned we believe that if the IFRI mechanism is indeed thought to be necessary it should be introduced in a manner that ensures that:
1. UE battery life is not significantly impacted.
2. Unnecessary reselections do not occur.
3 Conclusion
We have outlined significant issues with the proposed Intra-frequency reselection indication mechanism. If RAN2 considers it necessary to have a mechanism to force reselection of UEs to a different carrier in the presence of non-allowed CSGs, the mechanism proposed in [5] should be discussed and adopted.
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