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1 Introduction
At RAN2#75 meeting, some detailed issues related to inter-frequency measurement for R11 eICIC WI was discussed, but without no agreements [1]. This contribution continues to analyze the number of measurement restriction patterns required for inter-frequency neighbour cells. 
2 Discussion
In R10 eICIC, RSRQ accuracy issue for inter-frequency measurement was raised in RAN2. As a result, RAN2 sent a LS to RAN4 [2] to confirm whether the concern raised on RSRQ measurement accuracy is valid, but due to limited time RAN4 didn’t manage to treat this issue, and it is likely to evaluate it in R11 eICIC. 
Considering that the measurement restriction pattern is relevant to RSRQ accuracy issue, so in the following section the pattern details for inter-frequency measurements will be analyzed based on whether the concern on RSRQ accuracy is valid or not, respectively.
2.1 If the concern on RSRQ accuracy is valid
We will discuss the necessary measurement resource restrictions for inter-frequency macro-pico and macro-femto cases respectively. Note that a more complex scenario with macro/pico/femto deployed is not considered here.
1) Macro-pico case

In this case, a MUE or PUE may be configured to perform inter-frequency measurement of a neighbour macro cell using the measured cell’s non-ABS. This is because measuring the macro cells with no restriction may result in inaccurate RSRQ measurement as expressed in previous meeting. Measuring only the “non-ABS” of macro cells is better, since the measurement reflects the quality of the time-periods where the UEs are schedulable. Unlike the intra-frequency case, RSRQ measurements of neighbour cells are useful for inter-frequency handover. 
On the other hand, when a MUE or PUE perform inter-frequency measurement of a neighbour pico cell, there are two scenarios to be considered as shown in figure 1:
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Figure 1 Measurement resource restriction for two inter-frequency macro-pico cases 
For a), cell range extension (CRE) for a pico cell is supported for inter-frequency handover. In this case, the MUE or PUE can perform inter-frequency measurement on neighbour pico cell with resource restriction (i.e, macro cell 2’s ABS), and as a result the UE can be handed over to an inter-frequency neighbour pico directly, which corresponds to the deployment scenario of offloading UE to a inter-frequency pico cell. For simplicity, we call this scenario as “inter-frequency CRE” in the following. In this case, the UE will need two kinds of patters for inter-frequency measurement restriction, i.e. measuring macro cell on macro cell’s non-ABS and measuring pico cell on macro cell’s ABS. 
For b), the “inter-frequency CRE” is not supported, which means that the MUE on f1 can not see the CRE of pico on f2. In this case, UE would be handed over to the macro cell firstly, instead of handed over to the pico cell directly. So the UE can be configured to measure an inter-frequency neighbour pico cell with no resource restriction. 
2) Macro-femto case
In this case, a MUE in the coverage of inter-frequency femto cell(s) may be configured to perform inter-frequency measurement of a neighbour macro cell using the femto’s ABS. If no resource restriction is applied in this case, the measurement result of the macro cell may be too pessimistic due to serious interference in femto’s non-ABS. 
On the other hand, the MUE may be configured to perform inter-frequency measurement of a neighbour femto cell with no resource restriction. Although the RSRQ inaccuracy problem will also arise as the analysis in the macro-pico case, RSRQ measurement is not essential for femto cell, since anyway the MUE is not allowed to be handed over to it. An example is given in figure 2.
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Figure 2 Measurement resource restriction for inter-frequency macro-femto case
Based on the above analyses, we can have the following observations:
Observation 1: If “inter-frequency CRE” is supported and the concern on RSRQ accuracy is valid, more than one measurement restriction pattern is required for measuring inter-frequency neighbour cells (e.g. one for macro cells and the other one for pico cells)..
Observation 2: If “inter-frequency CRE” is not supported and the concern on RSRQ accuracy is valid, only one measurement restriction pattern is required for measuring inter-frequency neighbour macro cells.
2.2 If the concern on RSRQ accuracy is not valid
1) Macro-pico case

In this case, it is unnecessary to apply measurement restriction to neighbour macro cells. If “inter-frequency CRE” is not supported, no measurement restriction needs to be configured for inter-frequency neighbour pico cells, otherwise measurement restriction should be applied to neighbour pico cells so that the UE is possible to be handed over to the inter-frequency pico cells directly.
2) Macro-femto case

In this case, it is still necessary for the MUE near to the femto cell to measure the inter-frequency neighbour macro cell using the femto’s ABS. 
Observation3: In case that the concern on RSRQ accuracy is not valid, no matter whether “inter-frequency CRE” is supported or not, a single measurement restriction pattern is sufficient for inter-frequency neighbour cells. 
Based on the above observations, we have the following proposals:

Proposal 1: RAN2 is kindly asked to discuss whether the “inter-frequency CRE” should be supported or not when we consider the measurement restriction pattern for inter-frequency scenario. 
Proposal 2: If “inter-frequency CRE” is supported, whether more than one measurement restriction pattern is needed or not for inter-frequency neighbour cells is depending on RAN4’s decision on RSRQ accuracy issue. I.e., if the concern on RSRQ accuracy is valid, two measurement restriction patterns are required for measuring inter-frequency neighbour cells, otherwise one pattern is sufficient.
Proposal 3: If “inter-frequency CRE” is not supported, a single measurement restriction pattern is sufficient for inter-frequency neighbour cells regardless of the RSRQ accuracy issue.
3 Conclusion
In this contribution, the measurement resource restriction patterns for inter-frequency neigbhour cells are discussed, and the following proposals are given:
Proposal 1: RAN2 is kindly asked to discuss whether the “inter-frequency CRE” should be supported or not when we consider the measurement restriction pattern for inter-frequency scenario. 
Proposal 2: If “inter-frequency CRE” is supported, whether more than one measurement restriction pattern is needed or not for inter-frequency neighbour cells is depending on RAN4’s decision on RSRQ accuracy issue. I.e., if the concern on RSRQ accuracy is valid, two measurement restriction patterns are required for measuring inter-frequency neighbour cells, otherwise one pattern is sufficient.
Proposal 3: If “inter-frequency CRE” is not supported, a single measurement restriction pattern is sufficient for inter-frequency neighbour cells regardless of the RSRQ accuracy issue.
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