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1. Introduction

At the RAN2 #75 meeting, the resource restriction for the inter-frequency RRM measurement under eICIC was discussed without any agreements[1][2]. One of the issues was the relation between the measurement gap and the ABS patterns of neighbor cell on different frequency.
This document clarifies the measurement gap alignment with ABS patterns and proposes how to configure the measurement report for inter-frequency RRM in Macro-pico scenario.
2. Discussion
According to the discussions at the last RAN2 meeting, for the inter-frequency RRM, the UE can perform measurements on the restricted resources or the non-restricted resources depending on the UE’s location as shown in Figure 1. Some companies proposed to align the measurement gap with the ABS patterns of neighbor cell on different frequency. For inter-frequency, however, the alignment is not always needed because the effect of resource restriction may be negligible in case of UE C.
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Figure 1. Inter-frequency RRM in Macro-pico

In order to achieve the effect of the measurement gap alignment, the serving cell has to know the UE’s relative location on the neighbor cell. Normally, the serving cell can estimate the UE’s location based on the CSI report and the received power from the UE. However, the serving cell does not have any information related to the UE’s relative location on the neighbor cell. If the coverage area of serving cell is tightly overlaid with the neighbor cell area, the serving cell can roughly estimate the UE’s relative location on the neighbor cell i.e. the serving cell knows how far the UE is located from the center of the cell, which can be derived from the path-loss, but the serving cell does not have directional information of the UE before the direct measurement on the neighbor cell using measurement gap.
In addition, the potential handover area depends not only on the size of overlaid area between two cells but also the location of the Pico. Thus the serving cell could not have any information or just have inaccurate information on the UE’s relative location on the neighbor cell.
The measurement gap alignment may be a burden to the serving cell in terms of the serving cell’s scheduling mechanism. The serving cell has to align the measurement gaps to the ABS patterns for all the potential inter-frequency handover UEs if the alignment is a mandatory requirement.
Therefore, it would be better to allow the serving cell to configure the measurement gap without considering the alignment. The scheduled measurement gap may be aligned with the ABS patterns or not. If the serving cell informs the neighbor cell’s ABS patterns to UE, the UE can report the measurement results on the ABS and the non-ABS separately. So the serving cell could reconfigure the measurement gap after receiving the report on the non-ABS if the prior scheduled measurement gap was not aligned with the ABS patterns.

The length of ABS pattern may be shorter than the current measurement gap(6ms). In that case, the UE could report the measurement results on the ABS and the non-ABS together if the first scheduled measurement gap is aligned with the ABS patterns.
For the Macro-femto scenario it may be more difficult and complicated for the serving cell to estimate the UE’s relative location when femto nodes are deployed in the neighbor cell.

3. Conclusion

This document clarifies the measurement gap alignment with ABS patterns and proposes that RAN2 is asked to more carefully consider to introduce the measurement gap alignment with the ABS patterns for inter-frequency RRM. The reason is that the resource restriction is not always required for the whole handover UEs, and the serving cell does not have any information related to the UE’s relative location on the neighbor cell.
Regardless of the alignment, however, the serving cell shall inform the neighbor cell’s ABS patterns for UEs to report the measurement results on ABS and non-ABS separately.
Proposal1 : RAN2 is asked to more carefully consider to introduce the measurement gap alignment with the ABS patterns for inter-frequency RRM.
Proposal2 : The measurement gap alignment should be an optional feature on cell-level if the measurement gap alignment with the ABS patterns is introduced.
Proposal3 : The serving cell shall inform the neighbor cell’s ABS patterns to UEs for inter-frequency RRM.
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