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1
Introduction
When CA is configured, it is currently not clear what should be considered as an intra-frequency measurement and what should be considered as an inter-frequency measurement. This contribution discusses this aspect
2
Rel-8/9
In Rel-8, intra-frequency measurements were defined as measurements of neighbour cells operating on the same carrier frequency as the serving cell and inter-frequency measurement were defined as measurements of neighbour cells operating on a different carrier frequency than the serving. The main difference between intra-frequency and inter-frequency measurements is that for the former the UE shall be able to carry out the measurements without measurement gaps while for the later the UE should not be assumed to be able to carry out the measurements without measurement gaps [1]. As a matter of fact, whether a UE needs a measurement gap or not to perform inter-frequency measurements is told by the RRC parameter interFreqNeedForGaps [2].
3
Rel-10 and CA
In carrier aggregation, a set of serving cells can be configured for the UE. So if one were to apply the Rel-8/9 definitions of measurements directly to a set of serving cells, the result would be:
-
Intra-frequency neighbour (cell) measurements: Neighbour cell measurements performed by the UE are intra-frequency measurements when one of the serving cells of the configured set and the target cell operates on the same carrier frequency. The UE shall be able to carry out such measurements without measurement gaps. 

-
Inter-frequency neighbour (cell) measurements: Neighbour cell measurements performed by the UE are inter-frequency measurements when the neighbour cell operates on a different carrier frequency than any serving cell of the configured set. The UE should not be assumed to be able to carry out such measurements without measurement gaps.

The above definitions would be natural extension of the Rel-8/9 definitions and mechanisms: 

-
whenever a UE measures a cell operating on a carrier frequency identical to one of its serving cell: intra-frequency measurement, no gaps; 

-
whenever a UE measures a cell operating on a a carrier frequency which has no correspondence in its set of serving cell: inter-frequency measurement, gaps depending on UE capability.
The only problem is that in CA, SCells can also be deactivated and this impacts measurements. However, we propose – as already suggested in [3] – to keep the above definition agnostic to the notion of activation status for the SCells. That is, regardless of whether an SCell is activated or not, a measurement of a neighbour cell on the same carrier frequency as this SCell is considered as an intra-frequency measurement not requiring any gap.

Proposal: regardless of whether an SCell is activated or not, a measurement of a a neighbour cell on the same carrier frequency as this SCell is considered as an intra-frequency measurement not requiring any gap.

Note that glitches may be unavoidable. For instance if a UE is configured with two CCs (contiguous in frequency or at least on same band) with only one being active, depending on its architecture, the receiver performance of the UE can be degraded if the RF is kept open all the time for both CCs even if only of the CC (PCell) is active. In order to avoid such degradation (also affecting coverage of the cell if UE cannot receive at cell edge) the UE receiver needs to be retuned to a smaller BW, which introduces glitches [4]. But given the measurement periodicity discussed by RAN4 for deactivated SCell [5], if glitches (not gaps) were to occur, they would have a minimum impact anyway.
4
Conclusion
In order to conclude on the applicability of intra-frequency and inter-frequency measurements in Rel-10 when CA is configured, it is proposed to extend the Rel-8/9 definitions and mechanisms to the configured set of serving cells and therefore assume that regardless of whether an SCell is activated or not, a measurement of a a neighbour cell on the same carrier frequency as this SCell is considered as an intra-frequency measurement not requiring any gap.

Corresponding changes to the Stage 2 are given in a companion contribution : R2-110845.
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