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1 Introduction
The issue of idle mode behavior in the presence of non-allowed CSG cells has been discussed in RAN2#65bis and in an email discussion following RA2#65bis. Several solutions have been proposed. This contribution reconsiders the problem and tries to identify a solution that meets the needs. 
2 Discussion

When a UE that is camped on a macro cell is in the vicinity of a non-allowed CSG cell on the same frequency, two problems can occur:

A. UL transmissions from UE can cause interference to CSG UEs. This problem has been recognized by RAN4 ([1]). 
B. CSG cell DL can cause interference to the UE. This problem has been analyzed in [2].
The first problem is noticed when the UE attempts to transition from idle mode to connected mode. The second problem is noticed when UE is unable to receive paging and control channels from the macro cell. Both of these conditions are undesirable and a solution enable UE to avoid being in either of these conditions.
Several solutions have been proposed and are captured in the email discussion summary [3]. All the solutions provide some radio based criteria to enable UE to move to another frequency. The pros and cons of each are listed in [3]. Here we briefly describe the solutions discussed in [3] and another possible new solution (solution 6).
1. RSRQ based reselection: This solution consists of ranking cells using RSRQ. This tries to solve the DL interference problem (B) mentioned above. As noted in [3], this can cause unnecessary reselections due to varying loading conditions and bursty traffic. 
2. Barring of frequency: This solution consists of UE reselecting to a different frequency if the non-allowed CSG cell is the best ranked cell. This tries to solve the DL interference problem (B) mentioned above. As noted in [3] this solution can cause excessive reselections.
3. Inter-frequency reselection based macro cell path-loss: This solution consists of UE reselecting to a different frequency if the non-allowed CSG cell is the best ranked cell and the macro cell path-loss is more than a threshold (or equivalently the macro cell RSRP is less than a threshold). This tries to solve the UL interference problem (A) mentioned above.
4. RSRP difference: This solution consists of UE reselecting to a different frequency if the RSRP of the CSG cell is better than the RSRP of the macro cell by at least a difference threshold. This solution tries to solve the DL interference problem (B) mentioned above.
5. De-prioritization of mixed layer: This solution consists of treating the serving frequency as the lowest ranked frequency when the non-allowed CSG cell is the best ranked cell. While this tries to solve the DL interference problem (B), in our opinion the benefits of this solution have not been clearly understood yet.
6. Negative bias for non-allowed CSG cells: This solution consists of applying a negative bias (Qoffset) to non-allowed CSG cells. If the CSG cell is the highest ranked cell after applying the negative bias, then UE reselects to a different frequency. This solution tries to solve the DL interference problem (B). This has the same net effect as the RSRP difference solution.
Thus, all the solutions except for the 3rd solution try to solve the DL interference problem. It should also be noted that a further step of checking the IFRI of the non-allowed CSG cell can be added to any of the above solutions. This could presumably give the operator/CSG owner more control over the UE behavior so that UEs reselect to another frequency only when, for example, there are a some UEs camped/connected in the CSG cell. However, this does require the macro cell UE to acquire system information of the CSG cell with some periodicity.
Given that both the UL and the DL interference conditions need to be avoided, we propose a solution that combines solutions 3 and 6 above. 
Proposal: UE bars the serving frequency and reselects to a different frequency if:
a. The macro cell RSRP is less than a threshold and the non-allowed CSG cell is the best ranked cell, or

b. The macro cell RSRP is not less than the threshold and the non-allowed CSG cell is the best ranked cell after applying the negative bias.

3 Conclusion
We have considered the issue of reselection behavior in the presence of non-allowed CSG cells and shown that the problem being analyzed consists of two problems – one of UL interference to the CSG cell and the other of DL interference from the CSG cell. We propose the following solution to overcome the problems:
Proposal: UE bars the serving frequency and reselects to a different frequency if:

a. The macro cell RSRP is less than a threshold and the non-allowed CSG cell is the best ranked cell, or

b. The macro cell RSRP is not less than the threshold and the non-allowed CSG cell is the best ranked cell after applying the negative bias.
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