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1.
Introduction
In section 10.1.3 of TS 36.300, following figure is included.
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Figure 10.1.3-1: Inter and Intra-frequency measurements scenarios

According to TS36.300, scenario A, B and C belong to intra-frequency measurement and scenario D, E and F belong to inter-frequency measurement. Basically, intra-frequency measurement is the case where a serving cell and a target cell have same center frequency and inter-frequency measurement is the case where a serving cell and a target cell have different center frequency.
In LTE-Advanced where a UE can simultaneously transmit and receive on multiple frequencies, it is not clear what is inter-frequency or intra frequency measurement. Rather, it is more important how measurement gap is related to each frequency. In this document, we try to look at this aspect of measurement. 
2.
Discussion
2.1 Measurement gap

If we follow same approach used in LTE, a receiver needs a measurement gap for the cell whose center frequency is different from the center frequency of the current cell. To support CA operation, a LTE-A UE has to have more than one receiver. Thus, if a center frequency of a cell is different from all the frequencies that receivers of a given UE are tuned to, a measurement gap is necessary for the UE to measure the cell.
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Fig 1 Examples 1
Above figure 1 shows possible scenarios. In scenario G, the center frequency of the target cell is same as the one of center frequencies to which receivers of the UE are tuned. Thus, there is no need for a UE to re-tune its receiver. In scenario H, the center frequency of the target cell is not same as any one of center frequencies to which receivers of the UE are tuned. Thus, one of the receivers of the UE should be re-tuned to receive the target cell. While there is no need for measurement gap for the scenario G, there is a need for measurement gap for the scenario H because fc3 is different from either fc1 or fc2.
BTW, according to the agreement of the last meeting, (de-)activation of additional component carriers is controlled by eNB. Thus, depending on eNB’s decision or deployment scenario, some receivers of one UE may not be assigned to any component carrier. Then, following scenario I and J in figure 2 can be considered.
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Fig 2 Examples 2
In both scenario I and J, it is assumed that the UE can simultaneously receive up to two frequencies and the center frequency of the only active component carrier is fc2. In scenario I, one of the idle receivers is tuned to the center frequency of the target cell. Thus, there is no need for the UE to re-tune its receiver to measure target cell. In scenario J, none of the idle receivers is tuned to the center frequency of the target cell. Thus, there is a need for the UE to re-tune its receiver to measure the target cell.

From this, one may think that measurement gap is needed for scenario I and measurement gap is not needed for scenario J. However, eNB has not configured any frequency for receiver A, UE can choose any frequency for receiver A. Thus, there is no difference between scenario I and J. There is no need to configure any measurement for scenario I and J to measure target cell.

However, if all the receivers of the UE are assigned to specific component carriers and if the target frequency does not belong to any one of them, measurement gap is needed. This is shown in scenario K below.
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Fig 3 Examples 3
Proposal 1:
A measurement gap is not needed if the target frequency matches any frequency of activated component carrier or if there is any receiver which is not assigned to any component carrier.
As stated above, a measurement gap is needed for scenario K. In this scenario, only one of the receivers needs to be tuned to fc3. In other words, applying measurement gap for both receivers on fc1 and fc2 is unnecessary because one receiver is enough for the measurement of certain frequency. Then, while a UE cannot receive any data over the receiver which utilizes a measurement gap, the UE can transmit and receive over the other receivers which are not involved in measurement gap operation.
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Fig 4 Using measurement gap
Above figure 4 shows the flow of measurement with assumption that receiver A is configured to use measurement gap. As shown in the figure, during the period where measurement gap is defined, only receiver A is re-tuned from fc1 to fc2 and receiver B acts normally as if there is no measurement gap. 
Proposal 2:

When a measurement gap is used, only one of the receivers of the UE uses the measurement gap. During the measurement gap, other receivers continue normal operation as if there is no measurement gap.
The next question is which receiver should be assigned for the measurement gap operation. As a matter of fact, the mapping between available receivers and to designate component carriers is up to UE implementation. Rather, the information that a UE needs is on which active component carrier a measurement gap operation is defined. Based on this information, a UE can apply measurement gap on that specific component carrier and does not apply measurement gap to other carriers. For simplicity’s sake, it is proposed that eNB informs the component carrier on which measurement gap applies.
Proposal 3:

When a measurement gap should be configured, eNB informs UE of information regarding a specific component carrier on which measurement gap configuration is applied.
3.
Proposal

In this contribution, we discussed the relation of carrier aggregation with measurement gap. It is proposed to agree on the following:
Proposal 1:

A measurement gap is not needed if the target frequency matches any frequency of activated component carrier or if there is any receiver which is not assigned to any component carrier.

Proposal 2:

When a measurement gap is used, only one of the receivers of the UE uses the measurement gap. During the measurement gap, other receivers continue normal operation as if there is no measurement gap.
Proposal 3:

When a measurement gap should be configured, eNB informs UE of information regarding a specific component carrier on which measurement gap configuration is applied.
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