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1 Introduction

In the last meeting, additional measurement reporting was proposed in [1, 2] to assist handover during CA, but no agreement was achieved. As suggested by the Chairman, further discussion should be based on the analysis on whether currently agreed reporting is not sufficient. In this contribution, we continue to discuss the necessity of introducing additional reporting in Rel-10, mainly for the case of handover. 
2 Discussion
2.1 Whether existing measurement events are sufficient for CA handover?
Different from Rel-8/9, in the case of handover under CA in Rel-10, the source eNB can hand over a UE directly to the PCell and multiple SCells of the target eNB. Currently, a common understanding is that the eNB manages UE’s mobility (i.e., handover) based on quality evaluation of the PCell by means of configuring PCell mobility relevant events, e.g., A3 or A5 (note that A4 event might also be used for PCell mobility management). When a neighbour cell’s quality meets one of these configured events and a measurement report is triggered, the source eNB would make the handover decision, treating the reported cell as the target PCell. At the point of making handover decision, the source eNB can also utilize other reported cells to build up candidate SCell list to assist the target eNB to configure SCells. 
In the last meeting, RAN2 agreed to forward a list indicating at least the best cell on each reported frequency (FFS if more than one cell per frequency can be reported) from the source eNB to the target eNB, to assist SCell selection at the target eNB. In our sense, this requirement on SCell provision should not impose any extra delay beyond the point when the measurement event is triggered. For example, another round of measurement configuration and reporting for only SCell provision is not tolerable for PCell management. Then, one possible implementation for the source eNB would be: 
· configuring A3/A6/A5 on each serving frequency;

· configuring A3/A4/A5 on each non-serving frequency.
In order to be able to report cells on each frequency, parameters of above configured events (i.e., the offset value for A3/A6, the threshold value for A4, and the threshold2 value for A5) must be set to a rather low value. However, even with such careful settings, some issues still exist, as listed below.
(1) All frequencies of interest need to be configured with such measurements, in addition to normal mobility measurements, and this will increase the configuration burden;
(2) Too low offset/ threshold values will make more cells trigger measurement reports, which in turn will cause big reporting overhead; 
(3) The eNB’s knowledge about one cell’s quality might be too outdated and have no reference value;
(4) Information about the strongest cell on each frequency is hard to maintain for the source eNB. Let us take A3 as an example. As long as the report list is not changed, any quality change of a specific cell or even any quality reordering within the list will not trigger the corresponding report. Therefore, it seems difficult to meet the requirement of SCell provision agreed in the last meeting. 
Observation: Existing measurement reporting mechanisms are insufficient to maintain the best cell on each reported frequency at the source eNB for efficient CA handover.

2.2 Additional reporting

As observed above the existing reporting mechanisms cannot ensure the source eNB to know the best cell on each reported frequency in a timely fashion. Hence, we think additional reporting should be considered, mainly to meet the handover requirements. More specifically, the eNB can configure the UE to make the UE additionally report the measurement results of at least the best cell on each measured frequency. Whether to report more than one cell per frequency can be studied further. With CA the UE is typically measuring on multiple CCs, at least for the PCC and SCCs. Hence, such measurements should be available already in the UE, without performing snapshot measurements. Hence, the additional reporting should not delay the measurement report. Below shows an ASN.1 example intended to be included in the IE MeasResults, where only the best cell is reported per measured frequency.
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SEQUENCE (SIZE (1..maxFreq)) OF
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As this additional information is especially useful at handover but not necessarily in all measurement reports, this behaviour should be configurable. As this is more associated with the reporting condition, it would be natural to have this configurability within the reportConfig. The eNB would typically configure such additional reporting for reportConfig used to manage PCell mobility.
Proposal: The UE additionally reports at least the best cell on each measured frequency. This additional reporting behaviour is configurable per reportConfig by eNB. It is FFS whether reporting of more than one cell per frequency is needed.
3 Conclusion
In this contribution, we discussed the necessity of introducing additional reporting for CA handover. The following is proposed:
Proposal: The UE additionally reports at least the best cell on each measured frequency. This additional reporting behaviour is configurable per reportConfig by eNB. It is FFS whether reporting of more than one cell per frequency is needed.
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