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1 Introduction
This document discuss inbound mobility in terms of inter-frequency measurement rule , ranking behavior and cell re-selection.
2 Implicit priority for measurement
One of the open issue left in last RAN2#63bis meeting is whether CSG cell should have a implicit priority? We believe CSG cell should have a highest priority implicitly. One of the mobility requirement in annex F.2 of [1] for inbound mobility is:
4.
It shall be possible to allow UEs which are allowed to access a given CSG cell, to prioritise their camping towards the CSG Cells when in coverage of the CSG cells. To achieve this it should be possible either to set the reselection parameters accordingly or other means should allow this.
Our understanding is once UE is under CSG cell coverage within its footprint UE should always try to reselect to an allowed CSG cell which is ranked as best cell on that frequency and  with proper radio condition e.g. higher than one predefined threshold. So CSG cell should always have highest priority w.r.t. measurement. Alternative 1 is mixed carrier is always configured with highest priority i.e. 7 and nothing more is needed. However if there are more than one mixed carriers then sometime UE will still not be able to reselect to CSG cell if it is camping on a macro cell of frequency of equal priority but with better radio condition. Alternative 2 is mixed carrier is always configured with implicit highest priority e.g. 8. Then UE will always try to measure mixed carrier despite network planning.
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Figure 1 (f1: serving frequency)
Figure 1 depicts environment one UE is detecting. Assuming UE is camping on frequency 1 then f5, f2 and f3 are assigned implicit highest priority. UE will then measure f2,f3,f4 and f5 periodically.
Mixed carrier rather than only CSG cells themselves is assigned implicit highest priority because UE has to make sure that the intended CSG cell is the “real” best ranked cell. Otherwise 2nd immediate reselection and/or pingpong will occur. For example UE is camping on macro cell on f1 (cell 4) and  CSG cell on f2 (cell 7) is 2nd best cell (cell 6 is the best one). If UE reselect to cell 7 it will reselect to cell 6 immediately according to best radio principle. And then the UE will reselect to cell 5 again because now cell 5 has higher priority. But at last UE will reselect to cell 4 immediately too because cell 4 is better than cell 5. In this way pingpong is occurring between f1 and f2. If cell 7 is the “real” best ranked cell on f2 then once UE reselect to cell 7 it will not reselect to cell 6 or cell 5 unless UE step closer to one of them.
Proposal1: when a CSG UE detect a CSG cell it assume the detected mixed carrier have implicit highest priority for measurement purpose
Proposal1a: the implicit highest priority is higher than any normal layer priority (i.e. 0~7)
Since only relative priority make sense so it is also important to make sure what priority of serving frequency is for mixed carrier. If UE is camping on a macro cell e.g. cell 4 then serving frequency should hold its priority because otherwise it is impossible for UE to reselect to a macro cell of frequency with higher priority e.g. cell 10 before UE is leaving cell 4. However if UE is camping on a CSG cell e.g. cell 5 then serving frequency should also be assigned implicit highest priority. Otherwise pingpong phenomena will also happen. for example UE may reselect to cell 10 and then it come back again because f1 have higher implicit priority now. pingpong will not occur when UE reselect from cell 4 to cell 10 because cell 4 is better than cell 5. 
If serving CSG cell’s priority is always higher than macro cell, Sintrasearch and  Snonintraseach should be configured in such way that UE can start measuring macro cell earlier. 

Proposal2: serving mixed carrier is assigned highest implicit priority only when UE is camping on a CSG cell
The implicit priority only make sense when it is possible for UE to reselect to a CSG cell. this means following conditions are fulfilled already:

· UE is provided CSG whitelist

· UE is roaming within its footprint

· At least one CSG cell is detect

To detect a cell as CSG cell could rely on PCI split information and/or autonomous search functionality.
Proposal3: to confirm UE will take implicit priority into account only when above 3 conditions are fulfilled
3 Cell reselection to CSG cell
Since mixed carrier is assigned implicit highest priority, CSG cell and macro cell  on different frequencies are not comparable. So actually there are 2 steps of ranking i.e. intra-frequency ranking and inter-frequency ranking. For example in figure 1 UE is camping on cell 4 and f2, f3, f4 and f5 are measured. Then two steps of ranking is like this:
Step1: cell 2, cell 7 , cell8 and cell 10 are ranked as best cell on their frequencies and meet criteria to reselect to a cell of higher priority. f3 and f4 are not considered temporary because cell 8 and cell 10 are macro cell.
Step2: all CSG cells are ranked together once more. cell 7 is better than cell 2, So UE decide to reselect to cell 7 on f2. 
Since common CSG offset is agreed in last RAN2#63bis meeting, cell/PCIs specific offset make no difference in step2. And UE may found a CSG cell without any frequency specific offset e.g. CSG dedicated carrier or mixed carrier but not included in the system information. In this case either one fault value could be assumed or no frequency specific offset is used. We believe later method is much simpler. 
if no CSG cell is ranked the best cell after step1 or if no CSG cell is allowed for UE to reselect then only following frequency should be considered for normal cell reselection:
· Frequency where no CSG cell is ranked as best cell e.g. cell 8 on f3 and  cell 10 on f4

· Frequency where best cell is non-allowed CSG cell and intra-frequency reselection indicator is “true”

Here no implicit priority play a role anymore. For example if cell 7 and cell2  are not allowed for the UE then cell 1 on f5 is not considered anymore because it layer priority is lower than serving frequency. But cell 6 on f2 maybe considered if intra-frequency reselection indicator is “true” due to its equal priority. Cell 8 on f5 and f10 on f6 are considered at first because of their high priority. and they should also be ranked together once more due to their equal priority.
Proposal4: UE prioritize reselection to a CSG cell which is ranked as best cell both intra-frequency and inter-frequencies
Proposal4a: no frequency specific offset is considered for ranking CSG cells.
4 Conclusion 

Proposal1: when a CSG UE detect a CSG cell it assume the detected mixed carrier have implicit highest priority for measurement purpose
Proposal1a: the implicit have highest priority is higher than any normal layer priority

Proposal2: serving mixed carrier is assigned highest implicit priority only when UE is camping on a CSG cell
Proposal3: to confirm UE will take implicit priority into account only when following 3 conditions are fulfilled:
· UE is provided CSG whitelist

· UE is roaming within its footprint

· At least one CSG cell is detect

Proposal4: UE prioritize reselection to a CSG cell which is ranked as best cell both intra-frequency and inter-frequencies

Proposal4a: no frequency specific offset is considered for ranking CSG cells.
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