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1. Introduction
In RAN4#99-e, regarding whether or not the PRB grids should be aligned between the overlapping CCs, there was still no common understanding at this point. 
In this contribution, we describe the potential consequence in details if PRB grids are not aligned in the overlapping UE channel bandwidth. 
2. Discussion
During the discussions on the overlapping CA scheme, one concern was raised that for ordinary intra-band CA, there is no such requirement to align PRBs between two CCs. This is true because two CCs are not overlapped, however, with the overlapping of the two CCs, the situation is different.
Observation 1: In the conventional non-overlapping CA, PRB grids of the two CCs are not required to be aligned, however, this does not apply to the overlapping case.
First of all, in the overlapping CA, if the sub-carrier grids are aligned between sub-carriers in the overlapping zone, as shown in Fig. 1, then obviously there will be inter-CC interference, thus the sub-carrier grids should be aligned.
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Fig. 1, sub-carrier grids not aligned between two overlapped CCs.
Observation 2: In the overlapping CA, subcarrier grids between two CCs shall be aligned to avoid inter-CC interference.
Fig. 2 shows the situation where subcarrier grids are aligned but not for PRB grids between two CCs. In the example, the highest subcarrier of PRB #m from CC#1 is overlapped with the lowest sub-carrier of PRB #n from CC#2, and the potential consequence is that for CC#1, 
· Either PRB #m is not scheduled, then it means 11 sub-carriers are wasted, or,
· PRB #m is scheduled, then PRB #m will suffer from inter-CC interference.
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Fig. 2, Subcarrier grids aligned but PRB grids not aligned between two overlapped CCs 
Neither of the choices are beneficial for the performance. Furthermore, if considering PRB bundling, e.g., 4 consecutive PRBs may be bundled, then the situation would become worse. 
Observation 3: In the overlapping CA, if PRB grids are not aligned between two CCs, then either there could be a waste of some sub-carriers, or there could be inter-cc interference.
However, if PRB grids are aligned between two CCs, then there is no such issue at all.
Proposal 1: Align PRB grids between two overlapped CCs. 
3. Conclusion
In this paper, we have the following observations and proposal for the overlapping CA scheme for the irregular bandwidth:
Observation 1: In the conventional non-overlapping CA, PRB grids of the two CCs are not required to be aligned, however, this does not apply to the overlapping case.
Observation 2: In the overlapping CA, subcarrier grids between two CCs shall be aligned to avoid inter-CC interference.
Observation 3: In the overlapping CA, if PRB grids are not aligned between two CCs, then either there could be a waste of some sub-carriers, or there could be inter-cc interference.
Proposal 1: Align PRB grids between two overlapped CCs. 
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