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1 Introduction

RAN2 and RAN plenary has decided to link the primary/common PLMN and PSC/PCI range. This contribution highlights some RAN sharing cases where we think this linkage is not working. In RAN2 TeliaSonera has proposed to have the PSC/PCI range valid for all broadcasted PLMNs from REL-8/9/10 [1], which was not accepted since it was regarded as new functionality. However, for REL-11 it may be an alternative. In RAN2 TeliaSonera also proposed that a note in the stage-2 descriptions for CSG should describe the deviation from what the plenary has tasked the WGs to do, i.e. all new functionalities should work for RAN sharing or at least the deviation should be described somewhere, see [3][4]

 REF _Ref323216946 \r \h 
[5]

 REF _Ref323216950 \r \h 
[6]

 REF _Ref323216952 \r \h 
[7]

 REF _Ref323216954 \r \h 
[8]

 REF _Ref323216956 \r \h 
[9]

 REF _Ref323216958 \r \h 
[10]. This was neither accepted. We also list other solutions for REL-8/9/10.
2 Discussion
Let’s look at an example where we have two operators sharing a network, each with their own PLMN broadcasted. One of those PLMNs will be first in the list and thus the primary PLMN. The core network operators use the same PSC/PCI value range for their macro cells in the shared carrier frequency (this is a minor thing to configure, among all other parameters that need to be configured in a shared network). For the femtos there are then different alternatives, see figure below.
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Figure 1

The femtos can then e.g. broadcast all PLMNs, but the order doesn’t have to be the same as in the macro cell, case 1 in the figure. Also each operator can restrict the femtos to only broadcast their own PLMN, cases 2 and 3.
Let’s assume that it is only the femtos that broadcast PCS/PCI range (it is optional for the macro cell to do so). For a UE leaving the femto to the macro the following will then happen:

· Case 1: The primary PLMN in the CSG is different from the primary PLMN in the macro, the UE will not have a valid PCS/PCI range in the macro.

· Case 2: The primary PLMN in the CSG is the same as in the macro, the UE will have a valid PCS/PCI range in the macro

· Case 3: The primary PLMN in the CSG is different from the primary PLMN in the macro, the UE will not have a valid PCS/PCI range in the macro.

If instead the PCS/PCI range is valid for all broadcasted PLMNs, the UE will have a valid PCS/PCI range in all cases.  A possible solution is:

Solution 1: In REL-11 the PSC/PCI range is applied when the UE is camped on a cell where at least one of the PLMNs broadcasted are the same as at least one of the broadcasted PLMNs where this field was received.
This solution was turned down for REL-10 at RAN2#76 since it was regarded as new functionality, but it is a possibility for REL-11.

For REL-8/9/10 the problem will then remain. A possible solution would be to let the macro cell broadcast the PSC/PI range, because then the UE will know the correct PSC/PCI range all of the time it is in the macro cell. So for REL-8/9/10 a possible solution is:
Solution 2: The macro cell broadcasts PSC/PCI range in shared networks in REL-8/9/10.
In the UMTS CR for 25.331 for REL-10 [2], agreed at RAN2#76 and approved at RAN#55, it was added:
3> any cell not referenced in SIB18, or when SIB18 is not broadcast, while the cell the UE is camped on has a PLMN which is the same as the PLMN of the cell where the CSG PSC split information was received; 
3> any cell referenced in SIB18 that has the same PLMN as the PLMN of the cell in which the CSG PSC split information was received;
This means that if SIB18 is used the primary PLMN (i.e. the common PLMN) must be in SIB18 for the split to apply for a neighbour cell. If the operator avoids using SIB18 in shared network for REL-10 and also applies solution 2 the PSC split still can be used:
Solution 3: Do not list CSGs as neighbours to avoid listing them in SIB18 in shared networks with PSC split for REL-10.
Solution 1 requires changes in specs. Solution 2 and 3 maybe don’t need stage-3 changes, if it can be guaranteed that it is possible for the operator to do these settings. However, limitations and settings related to solution 2 and 3 should be documented somewhere, we suggest to have them  in the stage-2 descriptions in 36.300 [14][15][16][17] and 25.367 [11]{12][13].
3 Conclusion

Based on the discussion in section 2, it is kindly requested to RAN plenary to discuss the following solutions, and other possible alternatives that could possible solve the RAN sharing problem for PSC/PCI range:

Solution 1: The PSC/PCI range is applied when the UE is camped on a cell where at least one of the PLMNs broadcasted are the same as at least one of the broadcasted PLMNs where this field was received.
Solution 2: The macro cell broadcasts PSC/PCI range in shared networks in REL-8/9/10.
Solution 3: Do not list CSGs as neighbours to avoid listing them in SIB18 in shared networks with PSC split for REL-10.
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