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1 Introduction

During RAN2#69bis the additional measurement report was proposed in [1] and discussed from mobility perspective, as some companies pointed out, the additional measurement report also benefited for CC management. 

In this contribution, we discuss whether additional information should be included in measurement reporting. According to analysis, we propose all available measurement results of serving cells can be included in the measurement reporting and the aggregate-able cells can be optionally included in the measurement report if A2 is triggered.
2 Discussion
2.1 Serving cells measurement result 
In Rel-8/9, when measurement reporting procedure is triggered, the UE should always set the measResultServCell to include the quantities of serving cell.

In Rel-10, with multiple serving cells model and the extension A1/A2/A3-SCC events, how to set measResultServCell should be considered. Four alternatives are possible.

· Alt 1: the Pcell’s quantity is always included no matter which event is triggered.
· Alt 2: if the events are A1/A2/A3-SCC, the corresponding Scell’s quantity is included. Otherwise, Pcell’s quantity is included.

· Alt 3: if the events are A1/A2/A3-SCC, the quantities of the corresponding Scell and Pcell are included. Otherwise, only Pcell’s quantity is included.

· Alt 4: all serving cells quantities are always included.
For Alt1, it is not reasonable to only include Pcell’s result other than Scell’s result even if an A1/A2/A3-SCC event corresponding with SCC is triggered. eNB would be confused what happened when A1/A2 corresponding with SCC is received  but  no corresponding Scell measurement result is included. On the other hand, if A3-SCC is received without Scell result, eNB would have no idea how serious is the interference on the SCC when A3-SCC is triggered. So Alt1 is not acceptable. 
Alt2 and Alt 3 are acceptable. But the IE structure description in 36.331 should be different for each event. Moreover, for Alt 3 a new IE should be added to include the quality of corresponding Scell.
For Alt4, the IE structure description in 36.331 would be changed a little but be unified for all events. And new IE needs to be added to include the qualities of all serving cells. But additional serving cells report benefits the wise decision of CC management and mobility in eNB, e.g.: when A2 is triggered on Pcell, the additional Scell information can provide the candidate Pcell measurement result exactly and in time and help eNB to choose suitable new Pcell. 

When only the A3-PCC is configured and then reported on a SCC object as shown in figure, additional Scell information can let eNB determine whether to handover the Pcell to the neighbour cell or only reconfigure the Pcell to the Scell. 
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Figure 1: Additional Scell information reporting for eNB determination
Similarly, when only the A3-SCC is configured and then reported on a SCC object, additional Pcell’s information can let eNB determine whether to handover to the Neighbour eNB or only remove the Scell to avoid the interference.
Moreover, the overhead to include quantities of all serving cells is negligible, if UE is working on several cells. In order to unify the behaviour of IE structure for all events, it is proposed:
Proposal 1: When A1/A2/A3-SCC is triggered, at least the quantity of corresponding Scell should be reported; in the other case, the quantity of Pcell should be reported at least.
Proposal 2: The quantities of all serving cells are included when the measurement reporting procedure is triggered.
2.2 Aggregate-able cells measurement result
In [2] [3], the simulation proves the relative policy for CC aggregation is better for system throughput and easier for the threshold setting,  but during previous discussion, absolute policy is also attractive. Moreover, it is better not to exclude the aggregation between the wide-separated carriers, which is also a popular scenario. The specification should make both policies possible.

If the eNB chooses the absolute policy, and no new event is included, it seems A2 can be used for the removal of a serving cell, and A4 can be used for the addition of an Aggregate-able/non-configured cell. As discussed in [4], when the A4 is triggered on a non-configured cell, which does not mean eNB always need and want to add it, and when the A2 is triggered on a serving cell, the valid and measurement information of a candidate cell may not be available in a timely fashion. This problem can be resolved if UE reports quantities of the aggregate-able/non-configured cells when A2 is triggered. And then the Aggregate-able cell additional reporting can provide the candidate serving cell measurement result exactly and in time and help eNB to choose suitable new Pcell/Scell. Except for the case of replacement triggered by A2 for removal, blind addition can be applicable.
In general, in addition to mobility decision in Rel-8,  the measurement result information also serve for CC management decision in eNB, So the overall view of the quantities of all configured and non-configured cells can help eNB actually make a right decision, which try to do vertical mobility  before horizontal mobility. So the additional report of both all serving cells and all non-configured cells is useful.
Proposal 3: UE could report aggregate-able cells measurement result additionally when A2 is reported.
In order to help UE to do this additional report, the eNB should make sure the UE is aware of which cells are aggregated-able/non configured cells. eNB can inform UE this by dedicated signalling. The additional report of aggregate-able cells can be enabled in the UE as soon as the eNB provides the additional list of non-configured/ aggregate-able cells.
Proposal 4: eNB could make UE aware of which cells are the aggregate-able cells by dedicated signalling.
3 Conclusion

According above analysis, the overall view of the quantities of all configured and non-configured cells can help eNB to do vertical mobility before horizontal mobility actually. So the additional report of both all serving cells and all non-configured cells is useful.
Proposal 1: When A1/A2/A3-SCC is triggered, at least the quantity of corresponding Scell should be reported; in the other case, the quantity of Pcell should be reported at least.
Proposal 2: The quantities of all serving cells are included when the measurement reporting procedure is triggered.
Proposal 3: UE could report aggregate-able cells measurement result additionally when A2 is reported.
Proposal 4: eNB could make UE aware of which cells are the aggregate-able cells by dedicated signalling.
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