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1 Introduction

In the last meeting, the concept of additional measurement reporting was introduced [1], but no agreement was reached based on the discussion. Although email discussion after the meeting sets some voting questions, we would like to clarify our position in this contribution and provide some detailed options to work further on the way forward, which includes requirement analysis and additional reporting content.
2 Discussion
2.1 CA handover and measurement requirement

In the LTE system, since UE works over single carrier, handover decision will be made right after source eNB have received event triggered measurement report from UE. However, for its CA counterpart, in order for UE to work on multiple aggregated cells as soon as possible, source eNB might need to obtain measurement report of cells over multiple carriers when making handover decision, and provide them to the target eNB as candidate cells.
Currently, measurement events for CA are mainly generalized based on R8 events, and measurement modeling is kept much similar to R8, i.e. single carrier per measurement object, except that the concept of secondary serving cell (Scell) is introduced, ending up naturally with multiple serving cells. Due to the unchanged single carrier measurement nature, for CA handover, source eNB will have to collect reports from multiple measurement objects (i.e. carriers). One negative consequence would be the extra latency caused, since we can not guarantee all these events will be triggered within a short period. 
So far, our assumption on handover procedure is that source eNB should guarantee quality of indicated target Pcell, but could relatively lower the criterion of provided Scell’s quality, given that they are most likely to be in the state of deactivated after handover. In this way, we consider enhancing current event triggering with additional measurement reporting might be beneficial, and hopefully can reduce the latency for handover decision.
Proposal 1: Introduce additional measurement reporting for CA.

2.2 Events involved in additional reporting

With additional measurement reporting proposed, we discuss next which measurement event may need to be involved in additional reporting. As previously mentioned, before making handover decision, source eNB would have to collect as much information as possible to ensure a high handover success probability. In that case, additional reporting is expected to be linked with those events configured by eNB for mobility purpose. Currently, our working assumption is that events A3-Pcell and A5-Pcell will be used to trigger handover decision. Therefore, it is naturally our preference that when A3-Pcell/A5-Pcell is triggered, UE makes additional reporting.
Besides the use case for mobility, additional reporting may also be used for CC management. For example, for A2 event on Scell, additional reporting could help eNB to quickly find better candidate Scells to replace the bad quality Scell reported based on A2. For other CC management events, e.g. A3-Scell, further study can be carried out for the need of co-working with additional reporting. 
Proposal 2: Additional reporting is introduced for events A3-Pcell, A5-Pcell and A2-Scell, other events are FFS. 

2.3 Content of additional reporting

Introducing additional measurement reporting is not meant to affect UE’s measurement behavior, i.e., UE does not add extra measurement objects autonomously. The intuition behind is trying to utilize and report extra available measurement results beyond the triggered event. As for the content of additional information, there are some options to choose which are listed as follows. Note that, we only address reporting additional neighbor cells here. For serving cells reporting, it is another separate issue, which is not the scope of this contribution. 
· Option 1: report all available measurement results;
· Option 2: report the best cell on each configured measurement object;

· Option 3: report measurement results of cells which can be aggregated with current reported cells;

· Option 4: report measurement results of cells which are still stored in UE’s report list.
Options 1 and 2 have been mentioned in the last meeting. For option 1, a major concern comes from its big report load. It covers all measured cells on all configured measurement frequencies, and most of them may not be filtered by timeToTrigger.
Option 2 is simpler than option 1 and it only reports best cells on each measured frequency. However, these cells have no information on whether they can be aggregated together, e.g. they might have different coverage or belong to different eNBs. It is up to target eNB to decide which of them can be aggregated. Besides, like option 1, the best cell’s measurement result may not be filtered by timeToTrigger.
Compared with first two options, option 3 further narrows the range of reported cells. The difference from option 2 lies in that, it is the source eNB who is responsible for judging in advance the aggregated property of cells to be additionally reported. More specifically, this responsibility may need to be reflected in the measurement configuration information, e.g. eNB explicitly indicates these cells to UE in a list similar as the white list.
Compared with above analyzed three options, option 4 places stricter requirement on additionally reported cell’s channel quality, since qualities of cells within the report list have already been guaranteed by eNB’s RRM algorithm. Of course, option 4 can further have its derivatives. For example, it could borrow the ideas from options 2 and 3 to further reduce the reported load, e.g., reporting the best cell on each configured measurement object which is still stored in UE’s report list.
For option 1, we think it is not favorable due to its brought huge report load. For the rest three options, we currently do not have strong preference and would like RAN2 to discuss and make the decision. We also realize that one big concern for introducing additional measurement reporting is around whether additional overhead is tolerable. For this issue, any optimized restriction on reported cells size can be motivated, and even reasonably limiting the frequency of additional reporting could also be taken into account. All these are FFS.
Proposal 3: RAN2 is suggested to discuss whether option 2/3/4 are acceptable.
3 Conclusion
In this contribution, we discuss the possibility of introducing additional measurement reporting and also provide some options. Proposals are summarized as below.
Proposal 1: Introduce additional measurement reporting for CA.

Proposal 2: Additional reporting is introduced for events A3-Pcell, A5-Pcell and A2-Scell, other events are FFS. 

Proposal 3: RAN2 is suggested to discuss whether option 2/3/4 are acceptable.
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