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Introduction

TR 25.814 describes inter-freqeuncy measurement and intra-frequency measurement as follows:

“ Neighbour cell measurements performed by the UE are named intra-frequency measurements when the UE can carry out the measurements without re-tuning its receiver.”
“Neighbour cell measurements are considered inter-frequency measurements when the UE needs to re-tune its receiver in order to carry out the measurements.”
Thus, in TR25.814, inter-frequency and intra-frequency measurements are based on whether UE’s receiver is tuned or not. 
In this document, we would like to discuss in which scenario of cell deployment inter or intra frequency measurement is performed.
Cell Deployment Scenario 1
It is general that a fixed width of frequency band e.g 40 Mhz is allocated to one operator. Then, it is questionable how the operator will divide the allocated fixed width for cells. We think that normally cells with the same bandwidth e.g. 10 or 20 Mhz would be deployed in a large area e.g. an urban area as shown in figure 1. 
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Figure 1. Example of LTE Cell Deployment
When we look at the figure 1, we can find that adjacent Cell 1 and Cell 2 with the same bandwidths are exactly overlapped on a frequency. In our view, such exact collocation with the same bandwidth is a typical deployment scenario. 
In this case, carrier frequencies of Cell 1 and 2 are exactly aligned. Thus UE1 camping on Cell 1 can measure Cell 2 without re-tuning its receiver. So, UE1 will perform intra-frequency measurement. 
On the other hand, if UE2 located in the upper 10 Mhz is able to receive a SCH channel within an upper 10 Mhz in Cell 2, the UE2 camping on Cell 1 would not need to tune its receiver to measure Cell 2 as well. However, if not, the UE needs to tune its receiver to measure Cell 2, which is a inter-frequency measurement.
In case of inter-frequency measurement, UE2 needs a gap to measure a neighboring cell. This would result in additional signaling flow and scheduling for creating the gap. Thus, to avoid frequent inter-frequency measurements, it is desirable that 20 Mhz cell such as Cell 1 and 2 provides two divisions of SCH on upper and lower 10 Mhz of the cell because UE minimum bandwidth is 10 Mhz.
With the assumption of two divisions of SCH for 20 Mhz cell, a UE always performs intra-frequency measurement of a neighboring cell with the same bandwidth as the current cell because the UE does not need to tune its receiver.
Cell Deployment Scenario 2

As we said before, in the most of cases, cells with the same bandwidth will be deployed. Thus, cells with the same bandwidth typically adjoin.

However, at a boundary of the large area, we could imagine cells with different bandwidths adjoin. For example, as shown in figure 2, 20 Mhz cells are deployed in an urban area (Cell 1) and 10 Mhz cells are deployed in a suburban area (Cell 2). It is assumed in this figure that center frequencies of adjacent cells with different bandwidths are aligned.
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Figure 2. Example of LTE Cell Deployment
In this case, we could imagine two UEs: UE1 and 2. Since UE1 camping on Cell 1 can receive a whole bandwidth of Cell 2 without any re-tuning, UE1 will perform intra-frequency measurement of Cell 2.
On the other hand, depending on SCH design, UE2 may not exactly receive SCH channel of Cell 2. Thus, UE2 may need to shift to receive SCH channel of Cell 2. In this case, UE2 should re-tune its receiver. However, SCH design could make the UE2 to receive SCH channel of Cell 2 and measure it without any re-tuning. Therefore, UE2 will perform either inter-frequency measurement or intra-frequency measurement depending on L1 design.
Cell Deployment Scenario 3

In this scenario, cells with different bandwidths adjoin and however carrier frequencies of adjacent cells with different bandwidths are misaligned.
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Figure 3. Example of LTE Cell Deployment
In this scenario, it is clear that UE1 camping on Cell 1 will perform inter-frequency measurement. It is because there is no overlapped frequency with Cell 2 and so UE1 will re-tune its receiver to measure Cell 2.
Regarding UE3, UE3 camping on Cell 1 is covering a whole bandwidth of Cell 2. However, carrier frequencies of Cell 1 and 2 are misaligned. Thus, UE3 may perform inter-frequency measurement of Cell 2 because UE3 may re-tune its RF receiver. But, depending on UE3 implementation i.e. digital processing, while receiving Cell 1 UE3 may be able to receive Cell 2 as well without any re-tuning RF receiver. For this reason, we need further study on whether UE3 will perform inter-frequency measurement or intra-frequency measurement of Cell 2.
On the other hand, UE2 may need to shift its frequency to measure Cell 2, which is inter-frequency measurement. However, this case also depends on SCH design and UE implementation.
Conclusion

In conclusion, we propose the following points:
· UE performs intra-frequency measurement of a neighboring cell with the same bandwidth as the current cell.
· It is assumed that in case of 20 Mhz cell, two divisions of SCH are provided in upper 10 Mhz and lower 10 Mhz.
· UE performs inter-frequency measurement or intra-frequency measurement of a neighboring cell with different bandwidth than the current cell.
· The type of measurement depends on UE bandwidth, L1 (SCH) design, alignment of carrier frequencies between cells, UE implementation, and which frequency UE is located in.
It is assumed that adjacent cells will have the same bandwidth as a typical deployment scenario. Thus, inter-frequency measurements would rarely happen.
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